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Preface

This publication has been produced as a part of the Natureship project (2009-2013) coordinated by the Centre for Economic De-
velopment, Transport and the Environment (CEDTE) for Southwest Finland. Natureship project is an international project includ-
ing members from Estonia, Finland and Sweden. It is funded by Central Baltic Interreg IV A Programme together with national
financiers. There are eleven project partners: CEDTE for Southwest Finland, the University of Turku, Department of Geography
and Geology, Metsahallitus (Finnish Forest and Park Service), the city of Hamina, the city of Raisio, the city of Salo, the municipal-
ity of Vihti, Norrtilje Nature Conservation Foundation, County Administrative Board of Gotland, Estonian Nature Conservation
Centre, and the University of Tartu.

The goal of the project is to increase cooperation in nature management and water protection in Finland, Sweden and Estonia.
This project aims to carry out shore planning according to the principles of sustainable development, and by means of which, all
partners in cooperation try to find the best costeffective methods of promoting water protection and biodiversity. During the pro-
ject Natureship partners test different planning methods in shore areas by combining geographic information (GIS) with historical
material, make innovative management experiments and recommendations, and study the indicator species of traditional biotopes.
In addition, this project examines ecosystem services, i.e. all the material and immaterial benefits, which are supplied for people
by natural ecosystems.

The main outcome of the project is a series of six nature management publications. All the publications can be downloaded from
Natureship’s Internet pages, www.ymparisto.fi/natureship.

Turku 25.5.2012

Mika Orjala, Anna Haapaniemi and Annastina Sarlin

Coordinators of the Natureship project



Introduction

It is important that we keep an eye on the changes occurring
in important traditional landscapes and understand that our
policies and choices can have a significant impact on what hap-
pens to them. The overgrowth of the traditional landscapes
described below (such as important coastal meadows, dry
meadows, wooded meadows and coastal lagoons) is a common
concern of Finland, Sweden and Estonia. The overgrowth has
gradually led to a disappearance of open landscapes in many
areas, a decline in biodiversity and the weakening of the recrea-
tion potential.

The now-scattered occurrence of many plant and insect spe-
cies is mainly an indication of the once-extensive network of
traditional landscapes. As recently as half a century ago, there
were large areas of grazed forest, landscapes were more open
and seeds spread quickly in open environments and trampled
areas with hay transports and extensively wandering animals.
Nowadays a large proportion of the threatened species in our
countries are species occurring in traditional landscapes that
currently have an extinction debt. Extinction debt means that,
in the long run, these species will disappear as a result of the
lack of sufficiently extensive and diverse natural habitats and
ecological connections. For this reason, sufficiently extensive
and effective management measures should at least be taken
in the most important areas. While the management approach
and intensity should vary within the areas, careful considera-
tion should be given to the methods traditionally used. The
management should also be planned and focused so that the
favourable conservation status of the populations of threat-
ened species can be strengthened. The status of the populations
should also be monitored so that, if there is any worsening of
the situation, quick action can be taken by, for example, adopt-
ing new management methods.

The publication presents indicator and flagship species of tra-
ditional landscapes in our coastal areas and coastal lagoons.
Indicator species occurring in traditional landscapes are a
measure of the level of management and the ‘health’ of the ar-
eas. They are typically sensitive to environmental changes and
can quickly disappear if management measures are abandoned
or altered. However, it is important to keep in mind what we
want to measure, and firstly choose indicators accordingly, and
secondly select an approriate data collection method being ei-
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ther qualitative (free search) or quantitative (sample points).
Plants, for example, are usually site-specific, slow, local scale
indicators which indicate many different factors and are easy to
monitor, but are not necessarily representative for other organ-
isms (Jacobson 2012). On landscape scale insects and especially
birds are usually better indicators. Different species use land-
scape differently.

Flagship species are easily identifiable species that create posi-
tive images. Good indicator species are often also flagship spe-
cies. These include Elder-flowered Orchid (Dactylorhiza sam-
bucina), Rattle Grasshopper (Pshophus stridulus) and Clouded
Apollo (Parnassius mnemosyne). In this publication some
effects of the management measures are detailed after the de-
scription of each species.

The aim of the project and this publication is to promote co-
operation in order to enhance exchange of information and
best guideline practices of management, restoration and moni-
toring of traditional rural biotopes and coastal areas between
Finland, Sweden and Estonia.

Turku 23.11.2012

Iiro Ikonen



The Coastal and Cultural Landscape in Sweden

by Erik Andersson

Sweden is today facing a major challenge due to changes that
take place within the agricultural landscape. A large proportion
of the vascular plants in Sweden are only available in traditional
rural biotopes created by humans, cattle and fire. The agricul-
tural landscapes in Sweden vary greatly and are, in many areas
where there used to be an active management, threatened by
overgrowth. With the help of indicator species, one can get an
estimate of how well an area is doing and what status it is in. It is
especially plants and insects that serve as indicator species but
also birds, amphibians and reptiles may be used.

It’s not just animals and plants that will suffer when the agri-
cultural landscape disappears. There are many of us that have a
strong connection to the open countryside that for a long time
has characterized large parts of Sweden. Restoring and preserv-
ing this unique part of our cultural history is thus important.

The Agricultural Landscape through-
out History

Sweden’s cultural landscape is often synonymous with farm-
land areas and has long been a natural part of the Swedish
countryside. This is about to change though and these areas
are now quickly disappearing as a result of overgrowth and re-
duced grazing pressure. To trace the origin of the agricultural
landscape one has to go far back in time, specifically around
4000 BC, when the major clearing/cutting to make way for cat-
tle and arable land for crops began.

Around 2500 BC there was arable and pasture land even in
the northernmost parts of Sweden and 500 years later there
was a strong agriculture expansion in the country to provide
more room for pasture and fodder lands. Between 600-1100
AD there was an increase in the number of active settlers and
farmers and it was also during this time that the scythe and
the rake were introduced. This meant that farmers now could
reap larger amounts of feed and keep a larger number of cattle;
the manure from the animals also allowed for retaining more
permanent fields. During this time people also started to divide
their land into in- and outfields, where all the arable land, hay
fields and the farm belonged to the infields while pastures and
forest meadows belonged to the outfields.

Around the 1800s the cultural landscape changed even more when
industrialization took off and farmers began to use their lands even
more effectively; this era has since come to be known as the agrar-

ian revolution. What really happened was that the amount of arable
land increased sharply, while hay and pasture areas decreased.

The numbers of farm animals also increased, which led to great
difficulties regarding animal keeping and the agriculture were
was strained to the utmost to provide enough food for animals
and fertilizer for the fields. A new cropping system was thus
introduced, where farmers started to grow grass which reduced
the needs of hay fields and manure from livestock. At the end
of the 1800s people also began to realize the value of wood and
forest pastures went from being the most common type of pas-
ture to only represent about 3% of the total pasture area.

This reformation continued into the 1900s and the balance that
existed between agriculture and nature is now increasingly dis-
appearing, resulting in extensive damage to the environment
in many areas. The landscape has also become gradually more
homogeneous as many of the open ditches, barns and ponds
have been abandoned or overgrown.

Another factor that has been contributing to the current sta-
tus of the agricultural landscape was the policy at the time.
Before the World War II, taxes were introduced on imported
agricultural products to ensure that the Swedish peasantry had
an adequate income. Mortgage loans were also introduced with
the purpose to reduce urban migration and instead promote
the countryside. After the war things changed however and
the politicians now instead wanted to make sure that Sweden
could be self-sufficient if the borders closed. Several goals were
introduced; an income objective, an efficiency objective and a
production objective. These made it more profitable to merge
several small farms to larger units. Chemical fertilizers and
herbicides were also introduced to increase the agricultural
production.

In the 1960s, these measures were implemented and many
farmers were forced to leave their homes and those who were
left specialized in either crop or livestock. The expected income
growth did fail though and the government had to instead in-
troduce a number of subsidies to ensure that the, sometimes
severely, indebted farmers could cope financially. At the end
of the 1970s politicians again changed the objectives and now
introduced restrictions on chemical fertilizers and pesticides,
something which they had previously had encouraged. People
were now also beginning to realize the importance of the agri-
culture landscape and in 1986 the first national program was
introduced to support people working with the maintenance of
biological and historical values.



The Coastal Landscape in Sweden

The archipelago is a unique type of environment that only exists
in a few parts of the world. This is because achipelagos almost ex-
clusively exist in areas previously covered by ice sheets and since
been affected by land uplift. The archipelago that runs along the
Swedish east coast over to Finland is the world’s largest con-
tiguous archipelago. The combination of the water of the Baltic
Sea and coastlines are found only here and together they create
conditions that are optimal for plant and animal life. Therefore
many areas are protected as a part of the environmental objec-
tive “Oceans in the Balance, and Living Coast and Archipelago’,
where the aim is to preserve the coastal and archipelago land-
scape, buildings and settlements from different periods.

These environments also have a unique biological and histori-
cal value on the mainland, many of which are closely tied to
the cultural landscape. Some of the habitats found here are
coastal meadows; a meadow with low vegetation which at
times is flooded by sea water, grazed sandy beaches; here cattle
have eaten most of the vegetation and left a thin grass cover
and some resistant plants. Other common habitats are wooded
and mesic meadows. In order to protect these areas, Sweden
has assumed another environmental objective, called “A rich
agricultural landscape”, which strives to preserve the diversity
that is generated in agricultural areas and protect the habitats
that are threatened.

The people along the Swedish west coast have generally always
had fishing as their primary occupation, since there has always
been free fishing rights here compared to the Baltic coast. Many
of the islands here show traces of a once active fishing industry
and are of a great cultural value.

On the east coast, from Blekinge in the south to the Gulf of
Bothnia in the north, the conditions differed greatly from that
of the west coast. Here, people have been able to settle on the
large archipelago islands outside Sméland, Ostergétland and
Sédermanland and operate large farms. When the rationaliza-
tion of agriculture occurred it became increasingly difficult for
people to make a living on farming alone and thus many islands
and farms were abandoned.

The landscape on the island of Gotland is unique for Sweden.
The island’s foundation consists of limestone bedrock that
made it possible for unique flora to prosper here. The residents
have been, ever since the Iron Age, occupied with agriculture
and there are still traces of an early natural landscape. The open
pastures and meadows have been used for a long time and the
forest pastures are still grazed by Gotland Russ, an ancient
pony breed possibly descending from the Tarpan (Equus ferus
gmelini).

Ever since the islands got a permanent population, there have
been farmers in the Stockholm archipelago. The first islanders
are believed to have arrived in the early Bronze Age, at a time
when hunting and fishing were the main chores together with
small-scale farming on the side. However, agriculture grew,
and the farmers used all suitable land area available. Since then,
farming has been restricted by the limited space and has there-
fore not been able to keep up with the evolution of agriculture

in the last 150 years. From the northern coast of Upland and up
to the High Coast the cultural landscape becomes increasingly
rare along the coast and the archipelagos.

What Will Happen?

From being in a steady expansion over thousands of years, ag-
riculture is now in decline. How long this will last and what the
consequences will be, it is difficult to predict. One fact is that
more and more of the open farmland that we have today will
be overgrown, and many animals and plants will be affected.
There is a new agro-climate, which gradually becomes more
and more centered around major cities and the grazing pres-
sure will be a lot harder on the surrounding landscape. Of the
4000 species that today are endangered in Sweden more than
half are associated with the agricultural landscape.

The changes taking place today do not resemble in any way the
old-time farming. In many forest areas and middle districts the
grazing animals have disappeared and where they still occur,
the grazing regime has changed and forest and natural pasture
is becoming increasingly rare. The new type of fertilizers and
the nitrogen deposition that occurs only favors a few species
which quickly out-competes the less competitive ones. The
implementation of new tools and the removal of ditches and
mounds have also led to the disappearance of many small habi-
tats and important havens.

The policy that has been driven, and which has long been a
contributing factor to rationalizing, changed in the late 1970s,
and began introducing measures to preserve the cultural land-
scape. This has continued and more and more areas are now
protected and have individual action plans. UNESCO decided
in 2000 to include the southern part of Oland as a UN world
heritage site. The main reason was the long cultivation continu-
ity that has been conducted there, from the Stone Age to the
present day and hopefully it will stay this way.

For it to be profitable to work in agriculture today, farmers of-
ten need to have large areas and a large number of livestock
which is impossible in many places, such as the archipelago.
Costs for transporting livestock and machinery are also a fac-
tor that hampers profitability further. Many of today’s farmers
therefore have several businesses started, but this is often not
enough, and farming has gone from being, historically one of
the most common industries, to today only engaging 1.4 % of
the residents living in the Stockholm archipelago.



Seminars and Field Demonstrations

An important part of the Central Baltic Natureship (CBN) program
has been to educate and engage the public in the importance of
preserving our cultural landscape. During a series of eight work-
shops and eight field demonstrations, in the years 2010 to 2011,
the public has had the chance to get information and practical ex-
perience from people who have great knowledge in various as-
pects in this topic. The curiosity, and also the interest, of the visi-
tors have been great and many of the events were well attended.
The total amount of visitors was almost 400 people.

All seminars, and many of the field demonstrations, were held on
Farsna farm, which is an old farm with high conservation and cul-
tural heritage values. Prehistoric remains show that the farm has
been inhabited since the Iron Age and farming has been an active
part for a long time. The entire Farsna farm includes nearly 100
hectares consisting of arable land, pastures and old pine and sp-
ruce forests. The farm also keeps livestock in form of cattle, sheep
and goats which helps to keep the surrounding land open. Today
the aim is to restore and maintain the farm as it once was and
to inform and educate the general public about the importance of
conservation and Sweden’s cultural landscape.

During the seminars that were held, many interesting topics were
discussed and the curiosity, not only of the locals, but also people
from other places was inspiring.

Feedback from Visitors

The feedback from visitors has been extremely positive; we find
that both the seminars and field demonstrations have been inter-
esting and rewarding. There has been a good variation of content,
which dealt with everything from historic features to more current
topics such as how to apply for money and how to go about kee-
ping the landscape open.

“Many people take nature for granted and do not know all
the work that lies behind our cultural landscape. This, | believe,
however, is changing and the CBN project has helped to
increase the understanding of this”. (Bertil, visitor)

There have been plenty of visitors from the start, but interest see-
med also to have increased over time as more and more people
participated. The lecturers have been good and engaging, and the
audience curiosity has been notable.

“The seminars and field demonstrations have been extensive
and instructive. Would have loved to have seen a more
obvious link between them, however”. (Rolf, visitor)

One perception among those interviewed was that the visitors
were a mix of people and that many took the opportunity to attend
both field demonstrations and seminars, even though this was not
the original idea.

“Our culturallandscape is animportant part of our history and itis ext-
remely important to do our best to preserve it for future generations”.
(Kjell, visitor)

A type of traditional rural biotope is a pollard meadow. The pollarding practice, in which the upper braches of a tree are removed, was used to promote growth of
dense foliage that could then be harvested as winter forage. The resulting characteristic meadow type has vegetation adapted to continuous removal of nutrients,
leaf litter, and shading. Photo: Iiro Ikonen, CEDTE




The Finnish Coastal Landscape -
Some Cultural and Environmental Aspects

by Mika Orjala

Coastal Habitat Types in Finland

Geographically, coastal habitat types in Finland can be divided
into five different areas. The northernmost coastal area in Fin-
land is the Bothnian Bay area, which is characterised by a flat
and stony landscape and few islands. Thick ice in wintertime and
significant changes to the sea level in summertime shape the ar-
eas near the coastline. Sand-based soil is very typical of the area,
which naturally also affects the type of vegetation in the area.

Land uplift in the Bothnian Bay area is very fast, and new land
is revealed as the coastline moves further to-wards the sea. In
the south, the Bothnian Bay coastal habitat type ends at the
Jakobstad area, which marks the beginning of Kvarken. It is
located at the narrowest point of the Gulf of Bothnia, joining
the Bothnian Bay to the Bothnian Sea. The shallowness of the
sea area at Kvarken creates an undersea threshold, where the
lowering of salinity (from five to four per ml) renders this the
northernmost point in the distribution of several marine spe-
cies. The land uplift is also fast in the Kvarken, which constantly
transforms the vast and fragmented archipelago landscape of
the region.

The coastal habitat type of the Bothnian Sea is characterised
by scarcity of islands, particularly in comparison to the Archi-
pelago Sea, even though southern parts of the region contain
some islands with rocky outcrops. Towards the north, coastal
areas of the Bothnian Sea become more flat in profile and are
defined by gravel, shingles and boulders.The coastal area of the
Bothnian Sea extends from the southern part of Kvarken to the
north of Aland.

A vast archipelago area made up of the Archipelago Sea and
Aland represents the Finnish coastline at its most fragmented.
Thousands of islands shaped by ice, water and wind have cre-
ated different flada lakes, gloe lakes, straits, bays, basins, sandy
beaches and stony coasts. The bedrock in the coastal and ar-
chipelago area of the Archipelago Sea also contains limestone,
whereas the Salpausselkd ridge system created by the ice age
can be seen as several moraine or sand islands and beaches in
the Archipelago Sea area.

The southernmost coastal habitat type, the Bay of Finland area,
is limited in the west to the tip of the Hanko peninsula. A gen-
eral characteristic of this area is a relatively narrow archipelago
zone; the widest stretch of the archipelago is located in the sea
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area between Ekends and Inga and Sibbo and Porvoo. Here, the
fragmented coastline of the archipelago consists of stony, rocky
and moraine coasts as well as sandy beaches, of which the latter
can be found especially in the eastern Bay of Finland, and the
Hanko peninsula. The western and eastern Bay of Finland also
differ in terms of height - in the east, the coastline is relatively
flat and lower in character, whereas the westerns shores with
rock outcrops are more elevated and of varying height.

Development of the Finnish Archipel-
ago and Coastal Landscape throughout
the Centuries

The Stone Age man inhabits the archipelago

The archipelago and coastal areas provided the people of the
Stone Age (8600-1500 BC) with a wide variety of different re-
sources in the warming period that followed the ice age. The
salt content of the Baltic Sea and its nearby sea areas was higher
than at present and numerous species of birds, fish and seals
could be found in the coastal areas. According to studies, dur-
ing the Bronze Age (1300-500 BC) the entire archipelago, as it
was at the time that it was inhabited, the spread of population
was enhanced by a warm and dry climate, which also meant a
diverse flora and fauna.

The appearance of the archipelago was in many ways similar
to what it is today, with the exception that, for example, 4,000
years ago the current skerries of outer archipelago were 20 to 25
metres below sea level. The Bronze Age archipelago was located
about 100 to 200 kilometres northeast, east and southeast of the
current archipelago.

In the Stone and Bronze Age, the high cliff tops of today’s outer
islands were small treeless outer skerries, outer archipelago was
located around the main islands of Nagu and Houtskir, and in-
ner archipelago was situated more or less around the coast of
Turunmaa. The movement of innovations, goods and people
was based on waterways. Permanent habitation on the coasts
and the archipelago was established little by little, as crop grow-
ing began to gain ground alongside the main sources of liveli-
hood, i.e. fishing, hunting and fowling.
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vegetation that is gradually transformed into different forest habitat types through different phases of
bushes and alder stands.

; ¥ v i The term coast is used to refer to areas where water and land meet. The steepness of the coastal profile
i |' Ve e affects aspects such as the zoned nature of vegetation. For example, in the case of a flat coastline, chan-
1 g | ges in the sea level have a significant impact on the width of the coastal zone.
d iy /T .
{{' - 94,‘"*' The quality of soil is of great importance to coastal habitat types. For example, sandy beaches, gravel,
§ e v shingle and boulder shores as well as shores with rock outcrops are generally very scarce in terms of
= \ "a_ i vegetation, provided that coastal vegetation is exposed to the wearing effect of wind, water and ice.
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1 ) Y BT e Coastal habitat types range from coastal meadows, reed beds and dried seaweed washed ashore to

astlines affected by land uplift. The number of different coastal habitat types and type combinations iden-
tified is 44, out of which the main "dry land” types include geolittoral habitats, dune habitats, hydro- and
geolittoral reed beds, coastal scrub and deciduous, coniferous and mixed forests of the land uplift coast.

primary succession forests slightly further inland that may be located several kilometres away from co-
I {4 1 |
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First indications of agriculture in the Archipelago Sea area are
from Hogsar on Nagu, dating from approximately 3,500 to
4,000 years ago. In the Bronze Age, animal husbandry and crop
growing continued much in the same way as they had in the
Stone Age. Crop growing was based on a rotating burn-beating
(slash-and-burn), and, in addition to barley, wheat was an im-
portant crop. Clear signs of burn-beating can be found from as
early as 2,500 years ago.

Long-term use of burn-beating has had a significant trans-
formative effect on the environment in the coastal area as well
as inland, changing the succession of forests and the species
found in them.

Permanent habitation in the archipelago and coastal
areas changes the landscape

In the coastal areas, the use of scythe was adopted in the Iron
Age, around year zero. It was around this time that the archi-
pelago gained its current shape. The adoption of the scythe ena-
bled the harvesting of grass and reed in moist coastal meadow-
lands possibly as early as the Iron Age. Settlers from Northern
and Central Sweden arrived in the Archipelago Sea area be-
tween 1150 and 1300. This period witnessed the establishment
of many of the villages in the Archipelago Sea area.
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According to estimates, the number of homesteads in the area
between Korpo and Houtskdr increased four to five-fold be-
tween the end of 13% century and the mid-16" century. Around
the same time, at the turn of the 14" and 15% century, effective
cultivation of barley, wheat and particularly rye began on the
main island of Korpo. More effective cultivation dramatically
altered the number and quality of forests in the Archipelago
Sea area, as the most fecund forests were burned down to make
room for fields.

As the Middle Ages wore on, the amount of juniper increased,
which indicates a development towards a greater amount of
open pastureland. Livestock dung was used to fertilise the
fields, and it is also likely that the widespread use of the com-
mon reed as fodder had begun by this time. Even though the
main sources of livelihood in the coastal regions and particu-
larly the archipelago in the Middle Ages were fishing, fowling
and seal hunting, animal husbandry and crop growing already
constituted noteworthy subsidiary industries.

Still today;, it is possible to find the common hop (Humulus lu-
pulus) near deserted cottages in the archipelago; its cultivation
was probably begun by Franciscan friars on Kokar already in
the Middle Ages. Hop is a good example of a cultural plant spe-
cies that was favoured by people and thrived throughout the
country. Already in the Middle Ages, the natural resources and
the amount of land available limited the amount of population
in the coastal regions and particularly the archipelago. Forests,
outer islands, grazed pastures and other areas in joint owner-
ship of the homesteads were utilised for example for hunting
and animal husbandry.

Even though open-sea fishing was not subject to permission,
seine fishing and net fishing were based on land use rights. The
main product from animal husbandry was dung to fertilise the
fields, in addition to which dairy products and meat were also
used.

Population growth, famine years and new methods

The development of the Finnish cultural landscape has been
essentially affected by economic policy and legislation. The
oldest way to distribute land was the open field system in use
in Southern and South-western Finland in the 16" century. In
connection with the Great Land Reform, which was carried out
in the late 18" century, it was decided to revoke the ban on
the partitioning of land that had been in force since the mid-
16" century and that had aimed to prevent the formation of
estates that would not have provided a sufficient livelihood for
the owner.

The welfare of the Finns improved and infant mortality was re-
duced in the course of the 18" and 19% centuries. The peaceful
and prosperous years resulted in an explosive growth in popu-
lation rate: for example, the population of Korpo more than
doubled between the years 1749 and 1900. By the mid-19™
century, life in the archipelago was also affected by technologi-
cal reforms: in the 1840s, fishermen began using hook nets to
catch European sprat and Baltic herring and, in the 1860s, also
adopted the use of drift nets. The development of nets also ena-
bled the start of open-sea fishing, upon which no restrictions
were placed at this point.

In the 19" century, Finnish agriculture and rural areas were un-
dergoing an age of stagnation. Despite the constant clearing of
new farmland, the productive capacity of agriculture was not
sufficient for the needs of the growing population. Homestead-
ers were not adopting innovations developed abroad, but their
knowhow was based on information obtained from older gen-
erations, the so-called old agriculture. At the same time, the
practice of agriculture was becoming increasingly one-sided:
the role of animal husbandry was diminishing as crop growing
began to overpower the industry. Knowledge on the profitabil-
ity of new farming methods, such as artificial fertilisers, was




not adopted by the public until after the famine years 1866 to
1868, when almost 10 per cent of the population, amounting
to a total of approximately 140,000 people, had perished from
malnutrition and epidemics.

The archipelago and the coastal areas were also affected by the
hard times, many rocky and barren islands had been adopted
into farming use in the archipelago, when even small patches of
land were harnessed to grow crop and hay. Between 1880 and
1910, it was often necessary to resort to the use of heather, rein-
deer lichen and pine and coniferous trees as emergency fod-
der for livestock in densely populate archipelagic areas. On the
whole, it can be concluded that at the turn 19" and 20™ century,
the impact of human activities on the nature of archipelagic
and coastal regions was great, much greater than ever before.

How did human activity impact the (cultural) environment of
coastal areas and the archipelago at the turn of the 19 and 20
centuries, when the archipelagic regions were densely popu-
lated? As an example, we can take Jungfruskir, where botanist
Ole Eklund carried out his research in the early 20" century. At
the time, much of the island consisted of land used to grow and
harvest hay, unharvested pastures and rocky wasteland used for
grazing livestock.

The low pollard meadows at Jungfruskir were characterised by
very few trees, growing at intervals of approximately ten me-
tres. Bushes were even less common than trees. Among others,
the following plants were identified by botanist Ole Eklund in
the vast and open meadows of Jungfruskar: Dwarf Milkwort
(Polygala amarella), Grass-of-Parnassus (Parnassia palustris),
Dropwort (Filipendula vulgaris) and the demanding Blue Sedge
(Carex flacca). In his publications, Eklund described the island
as a diverse and beautiful flower garden, where, in addition to
plant life characteristic of meadows, trees such as goat willow,
aspen, alder, bird cherry and rowan could also be found.

Yet, Eklund perceived agriculture and farmland as a threat - he
was afraid that the lush pollard meadows of Jungfruskér would
disappear, should the island be divided into farmland. The total
area of arable land almost doubled in Finland between 1880
and 1910; a number of natural meadows were adopted into
farming use during this period.

Contemporary and Future Challenges in Coastal Re-
gions and the Archipelago

Ole Eklund’s view of the future threats of Jungfruskér did not
come true, as the beautiful dry meadows, wooded pastures and
pollard meadows of the island did not disappear with the divi-
sion of the island into farmland. Instead, the traditional rural
biotopes of Jungfruskir overgrew and reverted to woodland,
after the need for grazing and crop growing ceased almost com-
pletely with the dwindling of agriculture in the archipelago.

When the grazing of cows, sheep, goats, and horses ended in
the meadows, wooded pastures, and other grazed woodlands in
the course of the 20" century, the natural succession of vegeta-
tion began to proceed at a rapid pace in these areas. For exam-
ple, ungrazed coastal meadows are threatened by overgrowth
and transformation into reed beds and alder stands.

Coastal meadows generally develop on coastal and archipela-
gic regions with high clay, silt or fine sand content. As a result of
the land uplift phenomenon, vegetation on seashore meadows is
changing constantly; typically, they display a variety of different
zones parallel to the shoreline, the structure of which is affected
by changes in humidity, quality of soil, moving ice, changes in sea
level and average sea level.

The above-mentioned forces of nature combined with human
activities, such as burn-beating and the grazing of animals, fun-
ction to preserve the openness of seashore meadows. Seashore
meadows left in their natural state will inevitably overgrow as suc-
cession progresses.

Pollard meadows with their diverse range of plant and insect spe-
cies consist of open meadow areas and groups of trees. The majo-
rity of the total area of pollard meadows consists of open meadow;
the portion of trees and groups of trees is 15 to 25 percent. The
term pollarding means the cutting of the smaller branches of as-
pen, birch, rowan and other species of deciduous trees using, for
example, a leaf knife made for the purpose. Such branches, rich
in protein and vitamins, were still commonly used in the feeding of
sheep and cows in the early 20" century.

Out of the total area of current seashore meadows (some 4,200
hectares), more than half located on the shores of the Bothnian
Bay, where vast coastal areas are still commonly used for graz-
ing. The amount of seashore meadows remains very small com-
pared the 1950s, for example, when, according to estimates, the
total area of seashore meadows was approximately 57,000 hec-
tares. Traditional agriculture and the grazing of coastal mead-
ows waned in the 1940s and the 1950s, and many seashore
meadows overgrew during the 1960s and 70s. In addition to the
spreading of reed, willow bushes and other plant species ben-
efiting from eutrophication, the digging of forest ditches and
shore construction have reduced the number of seashore and
freshwater meadows. With the mechanization of agriculture,
Finland achieved self-sufficiency in terms of domestic animal
products in the 1950s.

Seashore meadows are typically treeless and bushless are-
as dominated by low grass. Seashore meadows can be classi-
fied into subtypes based on their dominant species, such as tall
sedge seashore meadows and Eleocharis parvula - E. acicularis
seashore meadows. In addition to Needle Spikerush (Eleocharis
acicularis), typical plant species in seashore meadows include
Mackenzie's sedge (Carex mackenziei) and Arctic Silverweed (Po-
tentilla anserina ssp. groenlandica).

Seashore meadows constitute important nesting and feeding envi-
ronments for many bird species. The nowadays rare Dunlin (Calid-
ris alpina schinzii) and the Eurasian Curlew (Numenius arquata),
among others, can be seen especially in seashore meadows.

Dry meadows on sand, gravel and moraine land are highly diver-
se in terms of flora and fauna. A large variety of insect species
live in the shade of the Common Milkwort (Polygala vulgaris),
Northern Moonwort (Botrychium boreale) and other endangered
species. These include many rare species of beetle, butterfly and
hymenopteran.
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In the late 1960s, measures were taken to curb overproduction
using a so-called field reservation system, one of the aims of
which was for small farmers to give up farming. Reduction in
the number of small holdings, the favoring of large farming
units, as well as the specialization and greater efficiency of pro-
duction are trends that continue to be active even today.

In the last 40 years, the percentage of Finnish people living in
population centres has increased from 55 to more than 80 per
cent, which has meant a significant reduction in the population
of rural areas. Despite urbanization (or as a result of it), spend-
ing time in lake- or seashore cottages remains, for many Finns,
an important way to enjoy holidays.

The construction of holiday homes has led to the destruction
of several dry meadows and rock meadows especially in coastal
areas. In the 1950s, the total area of dry meadows in Finland
amounted to more than 10,000 hectares, which is now estimat-
ed to have been reduced to less than 10%, or some 800 hectares.
Ungrazed or unmowed dry meadows will outgrow quickly, in
addition to which dry meadows with fertile soil have been
transformed into fields.
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Dry meadows adopted into pasture use are affected by eutroph-
ication, when additional nutrients are carried to the areas in the
form of urine and manure. In addition, chemical pest control
and artificial fertilizers have not improved the state of the envi-
ronment let alone biodiversity.

Flada lakes, or coastal lagoons about to lose their connection
to the sea as a result of land uplift, and gloe lakes, already de-
tached from the sea, have become less common. Overgrowth
caused by eutrophication, forestry, dredging, waterborne traffic
and the construction of holiday homes pose a great threat to
flada lakes. For example, it has been estimated that out of the
flada lakes and gloe lakes in the Kvarken area, only about 10 per
cent remain in their natural state.

The total area of sandy beaches amounts to just 800 hectares,
and a significant part of these are threatened by wear caused
by human activity, nutrient emissions, invasive alien species,
households’ abstraction of sand and overgrowth. According to
a study carried out in the eastern Bay of Finland, only about 40
per cent of sandy beaches were in their natural state - 60 per
cent of the areas could be classified as overgrown or affected by
frequent use by humans.



Overgrowth is a threat particularly to sheltered coastal areas
prone to gathering easily decomposing plant mass that func-
tions as a good growth medium for the common reed (Phrag-
mites australis). Unless the area is regularly grazed and mowed,
the common reed is quick to occupy growing space, at the same
time suffocating other vegetation.

Coastal areas covered by reeds have increased significantly in
the last few decades. The eutrophication of water systems and
reduction in the amount of grazing has contributed to the in-
crease in areas dominated by reed. Loss of open landscapes,
reduced recreational value of the areas, and diminished biodi-
versity in plant life are seen as significant problems caused by
the increase of coastal reed beds.

For example, the quality and quantity of coastal meadows and
bulrush beds (Schoenoplectus spp.) have been reduced as a re-
sult of the increased dominance of reed in coastal areas. Reed
forms thick growths in the best habitats, at the same time suf-
focating other vegetation. As usual, there is another side to the
coin, however. Many species of frogs, fish, insects and birds
benefit from reed-dominated areas. For example, the Bearded
Reedling (Panurus biarmicus) and the Sedge Warbler (Acro-
cephalus schoenobaenus) - like other warbler species - have
expanded their area of distribution. As for species of butter-
flies, the Southern Wainscot (Mythimna straminea) and Fenn’s
Wainscot (Chortodes brevilinea), among others, benefit from
the increased quantity of reed beds.

In traditional agriculture, coastal alder stands, i.e. coastal Alnus
glutinosa and A. incana dominated moist herbrich forests, were
valuable areas for the grazing of livestock and the harvesting of
hay, in addition to which they were also cleared into meadows
and fields. With the transformation undergone by agriculture
and forestry in the course of the 20" century, the alder stands
were no longer threatened so much by transformation into
meadows or fields, but by reverting to woodland - as a result of
the draining and felling of coastal alder stands, the succession
development of seashore forests has been altered, and coastal
Alnus spp. dominated herbrich forests in their natural state
have become rare.

A large proportion of rotten wood is typical of alder stands
and conifer forests in their natural state. With modern forest-
ry, trees felled by wind are quickly cleared away, which is why
significant amounts of rotten wood are rarely encountered in
forests anymore. For example, the amount of Pinus sylvestris
dominated dry heath forests in coastal and archipelago areas
are estimated to have decreased by some 80 per cent in the 20"
century due to intensive forestry.

Measures to Conserve Nature and Benefit the Envi-
ronment

A number of threats affect cultural landscapes in the archipela-
go and coastal areas what can be done to benefit/save tradition-
al landscapes that have been with us for centuries? Since 1995,
Finnish farmers have had the opportunity to apply for special
aid for the management of traditional rural biotopes from the
Finnish Agri- Environmental Programme in order to conserve
traditional landscapes.

Since 2008, it has also been possible to apply for so-called non-

productive investment aid for the initial restoration of the tar-
get. Non-Governmental Organizations (NGOs) also have an
opportunity to contribute to the work, as they are eligible for
special aid for the management of traditional rural biotopes
as part of the agri-environmental aid scheme through the so-
called Leader method.

The concept of Green Infrastructure was developed in the United
States in the mid-1990s. The thinking and design process high-
lights consideration of the natural environment in the designing
of urban infrastructure. Consideration of natural values is particu-
larly important in densely populated areas in order to prevent the
destruction of natural environments where cities are constructed.

The green infrastructure of cities consists of closely interlinked
natural ecosystems that can be joined by ecological corridors to
preserve the diversity of flora and fauna. The aim of the concept
is to provide ecosystem services for both the surrounding nature
and people using the environment. Green infrastructure also has
a clear positive impact on the promotion of people’s well-being.

The significance of green environments is also highlighted in Fin-
nish urban planning. The first national classification of green areas
was published in 1992 by the Ministry of the Environment. After
this, other classification guides for green areas have been publis-
hed, the most recent of which, "Vihealueiden hoitoluokitus” (Ma-
nagement classification for green areas), was published in 2007.
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The above-mentioned special environmental aid is the most
significant funding instrument in support of the conserva-
tion of traditional rural biotopes, and it has functioned to slow
down the reduction in the amount of wooded pastures, grazed
woodlands and traditional rural biotopes in coastal areas in
an important way. The significance of the special aid for the
conservation of heaths, dry meadows and rocky meadows has,
however, been slight. Different traditional rural biotope man-
agement projects of a fixed duration, such as Life projects, have
also enhanced the management of these biotopes.

In the management of traditional rural landscapes and bio-
topes, the aim is usually to tip the development of plant life
from overgrowth towards restoring the openness/semi-open-
ness of centuries-old cultural landscape. For example, wooded
pastures used in traditional agriculture that have since reverted
to forest have been cleared and readopted into grazing use. In
an ideal situation, the management of a traditional rural bio-
tope can be done using traditional working methods, although
this does not exclude the use of new, innovative methods. In
any case, the management of a traditional landscape can be di-
vided into two different stages: a one-off restoration and con-
tinuous management to be carried out on an annual basis.

Basic restoration aims to remove living and dead plant mass
that has piled up on the traditional rural biotope as effectively
as possible in order to be able to reduce the amount of nutri-
ents accumulated in the area. Often, the clearing of areas that
have reverted to woodland is followed by a nutrient explosion,
as a large amount of nutrients remain in the roots of trees and
bushes to be exploited by so-called nutrient opportunists, such
as nettle and cow parsley.

The situation can be controlled only through annual manage-
ment, as this is the only way to prevent eutrophic vegetation
from re-occupying the area through overgrowth. Prior to the
initial clearing, it is thus necessary to ensure the continuity of
the management of the area also in the future. The managed
areas should be as large and well-connected as possible, rather
than small-in size and geographically dispersed, as this may re-
sult in consequences as grave as the local extinction of the rarer
species of fauna and flora.

If the area managed is too small, external disturbances, such
as forest clearings, in nearby areas may affect the quality of the
(protected) area and thus compromise the conditions of the
species to be protected. For example in the case of dry mead-
ows, incorporating the fields surrounding the meadow as part
of the managed area would also be important.

The selection of a suitable management method always de-
pends on the target in question. Grazing cattle, a herd of sheep
and horses are the traditional managers of coastal meadows.
As the number of people practicing agriculture continues to
decrease, it is often necessary to resort to mechanical mow-
ing. For example, last year’s reeds can be easily removed using
a mower-conditioner in order to make room for fresh sprouts
more appealing to the grazing animals. When needed, thick
reed growths can also be harrowed particularly around the
water’s edge, which crushes the roots of the reeds. This creates
open sludge shore as a feeding area for waders, as birds feeding
at the water’s edge are not found in overgrown coastal mead-
ows.
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Traditional landscapes can also be managed using fire. Dwarf
shrub-dominated heaths have traditionally been managed by
burning. Fire was used to remove old heather, which provided
the grazing sheep with fresh and tasty heather shoots to feed
on. If the burning was done sufficiently early in the spring, i.e.
in April or May, the roots of the heather would be left intact.

In case the burning was carried out towards the autumn, the
destroyed dwarf shrubs were replaced by hay and grass. The
burning produced a mosaic of patches of heath and dry mead-
owland such as can be seen on Jurmo, even though the last time
the heather was burnt off in the area was in the 1920s.

Ring-barking (i.e. removing the bark from the width of about
20 centimeters from around the trunk) is often a more effective
clearing method than use of a chain saw or a clearing saw. If
trees such as black alder or aspen are felled with a chain saw,
they tend to generate a large number of new root shoots next
to the stump. Ring-barking prevents the transportation of nu-
trients from the top of the tree to the roots in the vascular cam-
bium layer immediately below the bark, with time rendering
the roots starved of energy and thus unable to generate new
root shoots.

The chainsaw does, however, remain an effective tool for exam-
ple in the clearing of brushes. Also light loaders, such as trac-
tor-mounted models, have been utilized in the management of
traditional rural biotopes. For example, juniper bushes forming
dense growths in many of the pastures and meadowlands in the
coast and the archipelago have been cleared by pulling them
out using a light loader. Traditionally, juniper bushes have been
destroyed by burning, which also eliminates the topsoil stra-
tum containing a large amount of needles from the trees and
acidifying the soil.

Irrespective of the restoration method used, the management
of traditional rural biotopes generally requires large amounts
of workforce. In the old days, the entire village joined together
to do the work on the common land. Today, this tradition of
working together is revived in work camps, in which the partic-
ipants manage traditional landscapes using old working meth-
ods. The first work camps in the Archipelago Sea national park
were organized in 1979.

The restoration of outgrown meadows, pastures and other cul-
tural environments is expensive and requires many hours of
work. The payoff, however, is restoring the biodiversity of the
traditional landscape and conserving the centuries old cultural
landscape.



Meadow and Pasture Habitats in the Estonian

Landscape
by Kaja Lotman

The meadow and pasture habitats are under threat due to ag-
ricultural intensification, abandonment and building develop-
ment. The first two, acting locally in opposite directions, can
both lead to severe deterioration of the habitats’ conservation
status while the third can totally destroy the habitats.

While being locally opposite these factors form one complex
at a larger scale, since intensification of agriculture leads to
abandonment of agriculturally less favorable sites, which in
turn tends to open these for building development. It must be
stressed that due to the big decline in agricultural production
during the 1990s, the problems resulting directly from agricul-
tural intensification are minor in Estonia while those related to
abandonment are much more serious. Building development
was also becoming a more and more serious threat during the
economic boom years in the 1990s but is currently not very
severe.

The wet grassland habitats are also threatened by drainage but
this is not a priority threat at present. It should also be added
that at a more global scale the meadow and pasture habitats are
under threat from long-range air pollution, climate change and
deterioration of water quality. However in Estonia these threats
are currently significantly smaller than those of abandonment
and building development.

Agricultural practices like grazing and mowing and to some
extent related activities like bush-cutting, burning of dead grass
etc. have been instrumental in forming landscapes rich in these
habitats. This kind of agriculture, resulting in significant bio-
logical and landscape diversity as a "by-product” is nowadays
often called High Nature Value (HNV) agriculture.

The Formation of the Habitat Patterns
in the Estonian Landscape

The history of land use alongside with natural factors has creat-
ed the habitat patterns of today. The natural factors include sed-
iment accumulation, coastal abrasion, erosion, land-lift, fires,
floods and wild herbivores. Land use history includes grazing,
mowing, cutting or pollarding trees, reed-cutting etc. Today it
is hard to imagine just how much the grazing did influence the
landscape and all habitats before the large-scale use of barbed
wire started to change the pastoral activities.
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Just a century ago free grazing was widespread in Estonia with
shepherds or small children looking after the animals and most
of the pastures were not fenced. Grazing used almost all the
available land, only areas growing crops or hay were spared as
well as sites planted recently with trees. In Estonia winter fod-
der is more important than in more southern countries, and
therefore the use of grasslands for haymaking has been very
widespread. Large areas were thus managed as hay-meadows
that would only be grazed after harvesting.

The impact of pastoral activities was most pronounced in the
coastal areas, especially in Western Estonia. As soon as the
land was exposed by the land uplift, it was used for grazing.
This created the coastal pastures where reed and bushes could
not take hold - this habitat is therefore often not secondary in
spite of being semi-natural. The floodplains were probably also
pastures in the beginning but were later mostly used as hay-
meadows. Thus the alluvial meadows were formed.

Forests were also used for hay-making and grazing, resulting
in formation of wooded meadows and pastures. Grazing has
also been instrumental in the formation of alvars, heaths and
scrubs, and to some extent in the creation of open dunes with
moving sand. Especially the over-grazing of the latter has been
a continuous cause of concern for some time. In some places
grazing was banned and dunes were planted with trees to stop
the sand from moving.
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A Brief Overview of the Land-use
History

History of the land-use in Estonia has had a clear impact on
the development of landscapes and habitat patterns. As glaciers
retreated to the north, humans advanced with it. However the
landscape “foot-prints” of the hunters and gatherers was small
especially compared to the impact made by later human gen-
erations.

A significant change occurred with the Neolithic shift to pasto-
ralism and the agriculture that advanced from the south, with
the so-called culture of the battle axes. Further changes took
place during the Bronze and Iron Ages, especially with the in-
troduction of the scythe, which made haymaking on large areas
possible. In medieval times, Estonia was conquered, by mostly
German crusaders, and a feudal land-use system was forced
upon the local peasants.

As the landlords hold title to most of the land and their estates
used the most productive parts, the farmers were also forced
to use only the very marginal parts of the lands. The decline of
the feudal land-use systems in the 19" century Russian empire,
that then also included Estonian land, allowed the more well-
off farmers to purchase bigger farms. However, large parts of
the land still remained in ownership of the landlords.



Considerable changes happened after the independence in 1918
and the subsequent land reform in 1920s. Farmers got access to
the fields that previously had belonged to the large estates. This
reduced the demand for hay from the distant woods, resulting
in an overgrowth of the more remote wooded meadows. Some
of the wooded meadows were converted into wooded pastures
(mowing plus grazing was replaced by grazing only).

Barbed wire introduced a gradual shift into less ’total’ grazing
than before. This change however, was not as dramatic as the
rapidly increased drainage activity that was also supported by
the state. The impact of the soviet occupation as the result of
WWII, and especially the so-called collectivization’ in 1949, re-
sulted in a subsequent concentration of agriculture which was
even more dramatic.

Most of the wooded meadows were abandoned during the six-
ties. Large-scale drainage resulted in replacing former open
ditches with underground pipes on 4/5 of the drained fields.
To some extent, such large fields were also created by draining
former wetlands. The use of open alluvial meadows continued,
but tractors replaced the hand-mowing and horse-driven ma-
chines. The large kolkhoz herds of cattle differed significantly
from the pre-war farm-herds but not so much from the herds
owned by estates in the older days. More distant wet grasslands
however, gradually fell out of use. Grazing and mowing also
ceased on most of the islets. Intensification, concentration,
mechanization and chemicalization of the agriculture resulted
in a growing run-off of pollutants that peaked in the eighties.

Regaining of independence and the collapse of the commu-
nist system - followed by radical de-regulation of agriculture
(including an unregulated import) resulted in a dramatic drop
in agricultural production. The use of agro-chemicals and the
related pollution also decreased. Many fields fell out of use and
the amount of acreage decreased. The number of domestic
animals also dropped quickly. Economic importance of semi-
natural grasslands significantly decreased and their use became
mostly unprofitable. Therefore all semi-natural grasslands
started quickly to fall out of use.

The importance of protecting the remaining meadows and pas-
tures was relatively quickly recognized by the Estonian nature
conservation community, resulting in various actions to sup-
port the traditional management of these habitats.

After joining the EU, the main driver of change has been the
Common Agricultural Policy (CAP). Part of the influence has
been negative to HNV agriculture, as most of the money has
gone to big and intensive agricultural producers. Efforts were
made however, by the nature conservation professionals and
NGOs already in a pre-accession process to secure support for
sustainable use of meadows and pastures with CAP money.
There have been several problems including those of eligibility
for support, but since 2007 a special scheme for management
of semi-natural habitats located within Natura 2000 has been in
place. The results are mixed with clear success in some places
and much more modest results in others but at least a quick
loss of meadows and pastures has been halted. A slightly more
detailed account is presented further below.

Loss of Biodiversity Due to Overgrowth
— Why does it Matter?

The end of grazing and mowing triggers overgrowth of the sites
leading to the disappearance of characteristic flora, including
most of the orchids. Overgrowth of the short- grass communi-
ties leads to vanishing of typical nesting birds, especially the
waders. Value of the area for migrating geese also decreases.
Overgrowth of coastal meadows and dunes (including dune
slacks and shallow lagoons) leads to vanishing of natterjack
toad populations. Effects on biodiversity of invertebrates are
also negative. To sum up - loss of grassland habitats and over-
growth of coastal habitats with tall vegetation can lead to severe
loss of biodiversity and even to species extinctions.

The question thus rises - how can man-made effects on vegeta-
tion be of critical importance for so many species? Even though
extensive agriculture - including pastoralism - has a history
of several thousand years, and in some of the coastal regions
of the Baltic Sea has indeed influenced nature ever since these
coastal sites appeared from the sea, this time-scale is mostly far
too short from an evolutionary point of view.

The species that, at present, are critically dependent on pastoral
activities are mostly far older than the agriculture. The most
feasible hypothesis to explain this apparent paradox has been
independently developed by several authors, most clearly by
Leif Andersson of Sweden and Franz Vera of the Netherlands.
And the answer is indeed quite obvious: the large herbivores
have grazed the land long before humans have domesticated
them.

The keystone species in large parts of Europe were the wild
horse and wild cattle, and both of these can also be found in
archaeological and paleontological records of Estonia. These
are the same species that, after they became extinct in the wild,
represent a significant part of the domestic grazing animals
used today. Thus, extensive grazing by domestic horse and cat-
tle gradually replaced grazing by wild horse and auroch. Hence
the same species that once had benefited from the grazing done
by the wild horse and aurochs, continued to benefit from the
free-roaming domestic animals of the same species.

Traditional agricultural activities influenced the landscapes in
many ways. As a result of clearing the fields from the stones, sto-
newalls were erected along the field margins. Meadows and pas-
tures were cleared from stones to a much lesser extent. Thus the
traditional coastal landscape was created with relatively densely
ditched small fields and sparsely ditched or totally unaltered lar-
ge hay-meadows and pastures, and also thin woodlands used for
haymaking or grazing.

In the coastal landscapes of Western Estonia historical borders
between fields and meadows/pastures is often marked by a stone
wall. The historic land-use has varied a lot but still, on several old
maps, a landscape pattern similar to the present can be recogni-
zed.
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The Working Group on Management of Coastal Lagoons and Wet-
lands (MLW) was established within the framework of HELCOM
in 1993. WWF acted as the lead party and secretariat to MLW.
At different stages EU (LIFE), Denmark (DANCEE) and Sweden
(SEPA) financially supported the process. The main objective was
the development of Integrated Coastal Zone Management (ICZM)
plans for selected priority coastal wetland areas around the Bal-
tic Sea. ICZM plans were developed for the Matsalu and Kaina
Bay areas in Estonia. In both Estonian plans, management of the
meadows and pastures in the coastal zone was a priority. At a later
stage a decision was taken in Estonia to create a new, updated,
plan covering both areas. This plan gave even higher attention to
the management of meadow and pasture habitats in the coastal
zone.

The shift into a more intensive and enclosed animal husbandry
has left large areas without the grazing that has been present
ever since the ice retreated. It is important to note that other
herbivorous mammals still present are the Estonian wild fauna,
like; elk (moose), roe deer, beaver and wild boar. These do not
provide as sufficient grazing pressure as the horses and cattle.
Any management of grassland habitats, and indeed most of the
coastal ones as well as some wetlands and woodlands, must
take this into account.

Management of Meadow and Pasture
Habitats — a Brief Overview of the Ex-
perience Gained from the Last Twenty
Years in Western Estonia

As noted before, the meadows and pastures are most promi-
nently present in the Western Estonian lowlands. Furthermore,
the coastal wetlands of Western Estonia are of a great impor-
tance to the East-Atlantic bird migration fly-way — and in these
wetlands, the meadow and pasture habitats are critically impor-
tant for many species both for migration and as nesting sites.
It is therefore not surprising that in this part of Estonia, some
pioneering activities were initiated and hence it is natural to
give these a bit more attention. It must also be mentioned that
by now, other parts of the country have followed the lead and
similar activities have been performed elsewhere as well.

As it should be clear from the previous chapter, more or less all
meadow and pasture habitats require grazing and/or mowing
in order to secure their favorable conservation status. Under-
standing that the cessation of traditional use of these habitats
is a major problem, has driven many projects and initiatives
- both national and international — aimed at reversing these
negative trends. Management planning was an important first
step in this, as shown by the following example. The WWF
Sweden got involved in management of coastal and semi-natu-
ral habitat conservation in Western Estonia early in the 1990s.
First, focus was on the Matsalu nature reserve (now Matsalu
National Park), the first Ramsar-listed wetland in Estonia. As a
result of this co-operation between the WWF and local nature
conservationists, one of the first plans to significantly influence
nature conservation in Eastern Europe after the downfall of the
communist system was formed.
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The management plan for Matsalu wetland was ready in 1993
and endorsed by the minister of environment of Estonia in
1994. The plan gives an overview of the specific values of the
area and the threats to these. The most valuable feature is the
meadow and pasture complex that, to a large extent, also deter-
mines the status of the wetland as a bird area. The most impor-
tant threat is the overgrowth of the meadows and pastures, and
the main action against it - mowing and grazing contracts with
the farmers. This was, at the time, a completely new approach
for our region.

Planning alone however, does not improve the conservation
status of the habitats. Examples of successful implementation
luckily followed. To aid in the implementation of this plan, the
Viinameri project was initiated by WWF Sweden and co-fund-
ed by SIDA. The project was aimed at conservation of meadows
and pastures in the coastal zone (coastal meadows, alvars and
others) in close cooperation with the local people. The key issue
is securing appropriate grazing by model investments in cattle,
sheep, fences etc. Investments in cattle largely focused on beef
breeds since large-scale increase in dairy cattle numbers was
(and still is) not possible under the current economic situation.

None of the above-mentioned projects would have achieved
practical results without strong action based on local financ-
ing. Matsalu nature reserve employees started to look for ad-
ditional financing necessary for the implementation of the plan
immediately after the management plan was ready. Money for
large-scale grazing and mowing has been made available by
the Parliament since 1996. Tens of contracts were made and
the area of semi-natural grasslands grazed or mown started to
recover. The scheme established in 1996 was replaced by the
new national system for all protected areas, or potential Natura
2000 sites, containing grassland habitats in 2001. Payment lev-
els were adjusted and the overall budget increased. The number
of contracts for meadow and pasture management in Matsalu
wetland rose to three hundred.

The area of the mown alluvial meadows in Matsalu wetland
rose from ca. five hundred hectares in 1995 to be more than two
thousands in 2001. Wooded meadows returned from the brink
of extinction. Over a thousand hectares of coastal pastures,
alvars and juniper habitats started to be managed by grazing.
Similar developments in other protected West-Estonian coastal
sites followed, albeit at a more modest scale. Since 2007, the
national support scheme has been replaced by an agri-envi-
ronment sub-measure for semi-natural habitats in Natura 2000
sites, with some moderate further progress.

It must be noted, however, that even in a priority site like Mat-
salu National Park we still cannot claim that management has
reached optimal levels and it is even more so regarding other
West Estonian coastal wetlands. Though grazing pressure has in-
creased it still is, in most cases, below optimal. In order to achieve
an optimal grazing pressure, the number of animals used needs
to increase even further. There is also very little mixed grazing,
on most of the pastures there are only cattle, on some only sheep
or horses. It is not clear if the agri-environmental scheme for the
post-2014 period will be able to deliver better results.



The Experience This Far

In the present-day EU situation, the purely economic interest to
graze or mow the valuable habitats is not sufficient, ear-marked
payments for this are therefore necessary. Mostly these are paid
as a part of agri-environmental schemes under CAP. There are
also other possibilities, like the ones shown above. Meadow
and pasture habitats have been relatively popular among LIFE
projects in several member states, including Estonia. The lat-
ter however are more suitable for restoration and resuming of
management, than for long-term conservation. It must also
be noted that LIFE is a relatively small financial instrument as
compared to more structural funds.

Grazing and/or mowing (and relevant financing) are thus an
essential part of the management of the habitats in question.
These same practices however, also pose a threat to some of the
other species in the habitats. The very same birds that vanish
from un-grazed/un-mown grasslands because of overgrowth
can be killed by mowing tractors or their nests can be tram-
pled by grazing animals. Therefore, conditions to avoid these
negative side-effects are usually tied to the payments or can be
even included into legal regimes of protected areas. In Estonia
mowing is carried out mostly in July as a compromise between
needs to secure mowing of large areas and to minimize nestling
mortality. It must be noted that when thousands of hectares are
managed a part of the area is always mown as late as in August.
Late mowing is also considered to be favorable for most plants
and invertebrates.

As for trampling of the nests by grazing animals, the debates
of how serious the problem is are still going on and lot of vari-
ation due to different factors seems to be present. Later start
of the grazing on sites with high density of nesting waders has
been recommended but this is not always feasible. Apart from
practical problems with the farmers, it can in some cases (if
stocking rates are low) lead to insufficient grazing and hence to
the deterioration of nesting conditions.

In general, late grazing should be recommended only if stock-
ing rates are high. On one side the trampling tends to be a more
serious problem with regards to high stocking rates, while on
the other the side, high stocking rates can provide a sufficient
grazing pressure, even with a late start of the season. In general,
stocking rates about one animal per hectare are considered to
be relatively safe for the birds. Choice of grazing animals is also
of some importance. When grazing is used for managing im-
portant sites, supplementary feeding has to be avoided. It also
goes without saying that management of semi-natural grass-
lands must be done without any chemical inputs.

Grazing nowadays also usually requires fences. Within the
Véinameri project, an electric fence model around the most
important demonstration coastal pasture was erected. It is an
expensive but reliable type of fence that already has lasted for
many years. Several LIFE projects have also included fencing.
Mostly, electric fences are used and it is clear from the recent
experience that investments in good fences are justified.
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What of the future?

There is a strong need for further integration of biodiversity protec-
tion and other policies, most notably the CAP. Cooperation with the
farmers must continue since, without the interest from them, the
habitats and landscapes would be lost. We also need continued
investment into better technological solutions for harvest and the
use of meadow hay as well as better grazing of the semi-natural
pastures. CAP has to become friendlier towards HNV-farming - it
is still not clear if the reform process is going that way. Nature
conservation authorities must also continue their monitoring, en-
forcement and environmental education activities.

Mowing also needs investments in the form of small machin-
ery, from bush-cutters to big tractors. In the 1990s, farmers
were not able to buy new tractors. Therefore, for example the
Matsalu administration has made efforts to provide such equip-
ment. By different projects, financed by Phare, LIFE, WWF and
Ramsar Small Grants Fund, several new tractors with mow-
ers and other equipment, not to mention many of the smaller
items, have been procured. This has significantly contributed
to our ability to manage the grasslands in co-operation with
the farmers. At present the economic situation of the farmers
has improved and they are mostly making the necessary invest-
ments themselves.




Habitats and Indicator

Various Types of Habitats

A large proportion of the Central Baltic vascular plants are
closely tied to the agricultural landscape, for example in Swe-
den nearly half the country’s approximately 2,000 species occur
here and almost 70 % of them are now endangered. On arable
lands the threats are particularly strong since the species here
cannot sustain themselves without cultivation.

The managed areas, such as meadows, were formerly the main
habitat in the open landscape, unlike today when it mostly con-
sists of arable farmland. The farmers sometimes kept a few de-
ciduous trees on these areas for shading, but completely open
lands were also common. As mowing became more mecha-
nized, the acreage managed by traditional means was drasti-
cally reduced and are today mostly carried out by communities
or nonprofit groups. Unfortunately, this is often not enough
to preserve the ancient flora since the grassland management
in the past was more intense in the form of grazing and pol-
larding. Another problem encountered in recent years is the
nitrogen-rich deposition that benefits some species more than
others.

Pastures were usually located in the outfields or in the lesser ar-
able parts of the infields. Many species grow here that are also
found on the hay meadows but mostly plant species favored by
disturbance. The environment offers a rich flora as it contains
everything from wet to dry areas and open to closed surfaces.
An important habitat in meadows and pastures are old trees.

Roadsides and small habitats such as rock cairns are other areas
that are also highly rich in species. Roadsides were once used as
hay meadows and grazing land, and are important refuges for
many plants and animals that lost their habitat when the fields
were enlarged and ditches were covered. They also act as cor-
ridors that allowed many plants and animals to spread. Forests,
field islets and rock cairns function in a similar way but many
of them are now either removed or overgrown.

It is important to remember that even though the majority of
the diversity is found in pastures and meadows, it is equally
important for small habitats and areas in-between to be man-
aged in order to maintain high species diversity in its entirety.

Species

Which Species to Use?

One way to monitor and manage these habitats is by using indi-
cator species. By observing these key species one can get a good
view of how prosperous a particular meadow or pasture is and
what resources are needed to address those at risk. Depending
on the habitat and its location, certain groups of species might
be better than others. With animals, it is primarily insects such
as bees, bumble bees, butterflies and beetles that act as good
indicators. Amphibians, reptiles, and birds are less common to
use, as most of them don’t have arable land as its main habitat,
but there are exceptions.

Wood beetles thrive on dead or sun- exposed old trees that
used to be common in old-growth forests but are now more
common in pastures. These types of trees, often oak (Quercus
robur) and beech (Fagus sylvatica), are rare and in many plac-
es protected. In all Central Baltic coastal areas there are lot of
red-listed species connected to these trees, it is important to do
the outmost to preserve them. When clearing around an old
oak it is important to do it in different phases since it might be
damaging for a previous unexposed tree to get to much direct
sunlight. Otherwise these trees should be kept as exposed as
possible to attract beetles.
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Various Habitats

Pastures were usually located in the outfields or in the sparser
parts of the infields. Many of the species grow here that are also
found on the hay meadows but mostly those plant species favored
by disturbance. The environment offers a rich flora as it contains
everything from wet to dry areas and open to closed surfaces. An
important habitat in meadows and pastures are old trees; over 800
listed species are associated with old trees.

Roadsides and small habitats such as rock cairns are other areas
that are also rich in species. Roadsides were once used as hay
meadows and grazing land, and are important refuges for many
plants and animals that lost their habitat when the fields were en-
larged and ditches were covered. They also acted as corridors that
allowed many plants and animals to spread. Forests, field islets
and rock cairns function in a similar way but many of them are
now either removed or overgrown. It is important to remember that
even though the majority of the diversity is found in pastures and
meadows, it is equally important for the small habitats and areas
in-between to be managed in order to maintain high species di-
versity.

More information (in Swedish) about habitats:

http://www.jordbruksverket.se/
“Island pastures” - Leif Lindgren
http://www.slu.se/cbm

Other beetles, such as ground beetles and dung beetles, are also
important indicator species for open areas such as pastures
and coastal meadows. Ground beetles are sensitive to changes
that affect soil and moist conditions and sun availability; thus
it is necessary to maintain the areas as open as possible. Areas
such as sand blots can also be arranged; they were an ordinary
feature in the past but are easily overgrown if not maintained.
They provide a good nesting place for not only beetles but also
various species of wasps, the Sand Martin (Riparia riparia) and
the Sand Lizard (Lacerta agilis). Furthermore, the grazing pe-
riod should last longer and the livestock should be released to
the pasture lands not sooner than in the middle of May. An-
thelmintic should also not be used for longer than two weeks
before they are allowed outside since it has a negative effect on
the beetles.
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Bumble bees and solitary bees are good indicators of the pres-
ence of flowering and give an estimate on the status of pastures
or meadows. Some species demand a certain kind of material to
be able to build a nest; it can be everything from barns, wooden
fences, disturbed trees or soil and edge zones. These pollinators
have faced a drastic decline in numbers due to habitat loss and
changes in the agricultural regime. Other threats are the dif-
ferent viruses and mites that, in some places, have decimated
populations by almost 30 %. To ensure a successful recovery,
edge zones should be kept free from herbicides and the Goat
Willow (Salix caprea) should be saved during spring time since
its flowers are a good source for nectar.

Many species of butterflies and moths are very plant-and habi-
tat-specific and are quickly affected by changes in the environ-
ment. This also means that they are very good indicators and,
together with bumblebees, give a good picture of how healthy
an area is. Butterflies are often dependent on warmth and pre-
fer open areas such as hay meadows and pastures with some
shading. When such an area is abandoned and is overgrown
there’s also often a notable decline in the numbers of butterflies.
To ensure an increase in the various butterfly populations, spe-
cific areas need to be identified and managed. Depending on
species, different methods might be needed, but in general the
areas should be kept open and not mown until after flowering.
Excessive grazing should also be avoided.

Orthoptera species are a group which is normally not too de-
pendent on management but is negatively affected if an area is
overgrown. They are often found on hay meadows, road ditch-
es, pastures and semi-open grasslands. Some species also prefer
dry and drained land while others prosper in moist areas like
marshes or coastal meadows. The main focus in management
should be on keeping the areas open but leaving some bushes
which can be used for cover.

Vascular plants belong to the group that is by far the most
numerous among the indicator species, but this also creates a
problem since they often depend on a certain type of condi-
tions. It is therefore difficult to generalize these all over Swe-
den, so they are instead divided into different regions. Vascular
plants are also often the foundation for many of the agricultural
landscapes and enable provide habitats for insects, mosses and
lichens.

Vascular plants are also well documented and have for a long
time been used as indicators for meadows and pastures. They
are often easy to recognize and the traditional indicator species
give a good estimation of the history of an area. Management
concerning vascular plants is hard to generalize; grazing, mow-
ing and clearing is necessary in many areas but might differ
depending on were in the country it takes place.

Lichens are good indicators of grassland and meadows and
many species are now endangered because of habitat loss. They
have been used as indicators for high nature values and pol-
lution in forests for a long time but are rather new as indica-
tors for meadows and pastures, even though many have this
as their main habitat. They are normally found on lose stones,
cairns and bare land but some rare species are also bound to old
barns and wood fences. Many of the red-listed lichens are often
found together and are a good indicator of high nature values
and grazed, calcareous rich soil. A good way to ensure a good



habitat for lichens is to keep cairns and stones free from bushes
and trees as well as maintaining old farmland buildings.

Moss and fungi species also fill the norm with many mosses
only growing in soil with a long history of disturbance. In
these groups there are also examples of negative indicator spe-
cies, species that benefit from reduced cultivation and grazing.
Mosses are especially numerous in wet areas such as coastal
meadows and marshes but they also benefit from trampled ar-
eas where the soil has been exposed. Some species only thrive
on broadleaf trees located in a half opened environment and
are sensitive to overgrowth. Management should involve con-
tinuous grazing or disturbance as well as keeping old pastures
and meadows open.

Macro fungi are good indicators but difficult to monitor since
they occur sporadically. There is a certain group of grassland
fungi that often grows together in managed areas that indicate
high nature values. They are often found on nutrient-deficient,
open to half-open, semi natural grasslands as well as on pas-
tures and mown meadows. Little research has been done re-
garding how to manage these areas but fruit bodies are often
found on semi-natural grasslands that have a long history of
mowing or grazing. Therefore these areas should be kept open
and managed as traditionally as possible.

Birds are a group where most species are linked to the whole
landscape and not separate habitats but there are some excep-
tions. Manure from livestock often gives a surplus of insects
for some species of birds (such as the Motacillidae family and
the Common Starling (Sturnus vulgaris) to catch, as well as
undigested seeds. Rocks or cairns provide both good nesting
grounds and lookouts for example the Northern Wheatear
(Oenanthe oenanthe). Around 170 bird species are indirectly or
directly connected to the agricultural landscape and there has
been a steady decline in population size among these species.
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Waxcaps are a group of fungi with strikingly colourful fruiting bodies. Cur-
retly, waxcap-grasslands are a declining habitat throughout Europe due to the

agricultural intensification. Waxcaps thrive on nutrient poor pastures and
meadows which are regularly grazed or mowed. Photo: Iiro Ikonen

Examples of successful restorations

The Rattle Grasshopper (Psophus stridulus) used to be a quite
common in the Swedish countryside and existed in many parts
of southern Sweden, Finland and Norway but is now classified
as endangered in the Swedish and Finnish Red List (EN+VU). In
Estonia the species is still quite abundant in West-Estonian dry
grasslands and alvars. As grassland management decreased sig-
nificantly over the past 30 years, so did the number of habitats with
the P. stridulus. Throughout the 1900s, the numbers are believed
to have decreased by almost 70 %. In addition to reduced ma-
nagement, the limited possibility for distribution is a major threat;
there simply are not enough neighboring habitats to fly to.

To protect the Rattle Grasshopper a conservation program has
been established where the goal is to reduce the main threats
and get a viable population. The P. stridulus shares its habitat
with several other endangered species that also will benefit from
restoring habitats. There are many examples with positive results
after areas have been restored or where grazing has been reintro-
duced. In the areas around Vastra Gétaland the development of
P. stridulus has been closely monitored and several measures
have been introduced. At Bracke meadows hay management have
has been reintroduced which also has had a positive effect. At Karr
in Sodermanland, several measures have been taken after a small
population was found in 1996 where the fields were overgrown
and poorly managed. The population recovered and in 2005, 268
males were found.

In Ostergétland just over half of Sweden’s population of
P. stridulus are spread over 34 localities. To make sure that it
reaches a stable population growth several initiatives are being
taken within the county. The most important part when it comes
to the preservation of P. stridulus, is to involve the landowners
concerned and the public. With an increased understanding the-
re may also be an increased involvement which is essential for
the survival of the species. More information (in Swedish) can be
found on: http://www.naturvardsverket.se/Documents/publikatio-
ner6400/978-91-620-6443-3.pdf

The Rattle Grasshopper (Psophus stridulus), The Red Baron of dry meadows.
Drawing: Ari Karhilahti
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Examples of successful restorations

The Marsh Fritillary (Euphydryas aurinia), like P. stridulus, was hit hard by the decline of farmland but also due to changes that have
occurred in the forest industry. In just 30 years there has been a large population decline in all of Western Europe and the species is
currently classified as Vulnerable (VU) in Sweden. The butterfly prefers wet and damp areas, many of which disappeared when increa-
sing numbers of unused meadows and pastures were replanted. There are still plenty of such areas on Oland where the butterfly also
has its largest population. On the mainland E. aurinia has instead established itself along power line corridors and mineral-rich soils
close to water.

E. aurinia uses the plant Devil's-bit Scabious (Succisa pratensis) to lay its eggs on and the plant must grow in very specific conditions
for it to suffice as a host plant. This, along with habitats that must consist of unmanaged wet meadows, makes it very difficult to find
potential areas for restoration. However, there have been successful restorations where shrubs and trees have been cleared away
which have led to an increase in multiple locations. Protective enclosures have also been established to prevent the areas from being
too heavily grazed.

After the E. aurinia was included in the EU’s Habitats Directive, several Natura 2000 sites were established to protect the species. Many
of these are found along power lines as well as hay meadows, pastures and marshes. The population has now recovered to the level
it had before the decline during the 1990s, and an action plan has been established to increase the knowledge and awareness of the
companies and agencies involved. The goal is to reduce fragmentation and create a persistent metapopulation. More information (in
Swedish) can be found on:

http://www.lansstyrelsen.se/kalmar/

equilibrium level.

both on a small and large scale.

as the Smooth snake (Coronella austriaca).
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There might be several other factors behind the decrease in
numbers, such as changes in wintering habitats, habitat loss or
an earlier spring arrival due to climate change. However, stud-
ies show that after the heavy decline during the 1970-80s many
populations have started to increase again and stabilize. One
reason behind this might be that they have reached a new lower

Further studies also indicate that today’s populations are very
sensitive to changes and future directives will have a strong
impact on generations to come. One way to ensure continued
success is to increase the amount of edge zones where stud-
ies show that many birds prosper. Additional practices could
include increased fallow land, more bushes and solitary trees
and a more varied grazing landscape ranging from lightly to
intensely grazed and more herb-rich hay lands. The main fo-
cus should be on increasing the heterogeneity in the landscape

Amphibians and reptiles are, like birds, nondependent on sin-
gle habitats but are instead often dependent on a specific combi-
nation of them. In general, many species prefer open areas with
different stages of overgrowth. Even so, this group has been se-
verely affected by the agrarian revolution and most of the species
in Sweden are now red-listed. Pastures and meadows connected
to water are important habitats for both reptiles and amphibians
and the fish-free waters provide a safe haven for their offspring.
The rare European tree frog (Hyla arborea) is for example found
on meadows dotted by trees and bushes. Smaller habitats such as
sun-exposed cairns and rocks are also important for reptiles such



Indicator Species

Introduction to the Species Descrip-
tions

The following chapter describes some of the most important
indicator species for the Baltic area. Each example contains a
general description of the species, its ecology and some quide-
lines to its management about how to best preserve each spe-
cies and the habitat it belongs to. The species are classified into
two separate categories according to their habitats: dry to mesic
meadows (green section) and coastal meadows and lagoons
(blue section). Within these categories the species are in an al-
phabethical order according to their Latin name.

The distribution of each species is presented in an associated
map. The data for the maps have been compiled from various
sources: the Swedish records are taken from Artportalen.se
(http://artportalen.se/), the Finnish from “Kasviatlas” and from
Metsahallitus internal database, the Estonian from “Atlas of the
Estonian Flora” by Kukk & Kull (2005). The maps do not dis-
tinguish short term temporal changes, and hence the reader is
advised to treat maps as approximations and review the most
up-to-date records from elsewhere.

In addition to the Latin name, the domestic name of each spe-
cies is also given in all three languages.Next to each species
name is its domestic name for each of the three countries along
with the current red-list status. The most current red-list status-
es are indicated with following acronyms: DD - Data Deficient,
LC - Least Concern, NT - Near threatened, VU- Vulnerable,
EN - Endangered, CR - Critically endangered, RE - Regionally
extinct, EX -Extinct.

A cow at Jungfruskar. Photo: Eija Hagelberg
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Species in dry to mesic meadows

Field Garlic - Nurmilaukka (LC) - Backlok (DD) - Rohulauk
(LC) Allium oleraceum
Author: Tapio Saario

General information

The Field Garlic (Allium oleraceum) belongs to the genus Al-
lium, notable for numerous cultivated species and varieties of
onions and garlic. The Field Garlic is a bulbous perennial, usu-
ally 35 - 65 cm long. The slim leaves are at the base and first
half of the stem. It flowers from July to August, after which the
leaves wither. The sparse inflorences, with drooping reddish
brown flowers, contain reproductive bulbils. The bulbs are ed-
ible.

The Field Garlic does not usually seed. It reproduces mostly
vegetatively by the bulbils or bulbs. The development of an indi-
vidual plant begins in the autumn, when the offset bulb begins
to develop roots, and then the bulb hibernates underground.
The further development of the plant starts in the spring, when
the scape and its leaves begin to grow. First, the buds develop
between the young bulbils and are protected by them. Then the
pedicels grow longer and the buds begin to stand out in differ-
ent directions between the bulbils, in the late summer with less
shade. Seed reproductions of the Field Garlic require favora-
ble conditions, warm and not too dry summers, and preferably
wasp pollination. In Finland, cold conditions in the autumn
also hamper seed development.

Ecology

The Field Garlic is a European plant that has a southern dis-
tribution in Finland. It is quite common in the Aland Islands,
fairly common in the southwestern part of Finland and com-
mon to rare in the rest of south Finland. The Field Garlic grows
predominantly in southwestern Finland on semi-cultural bio-
topes like dry meadows, wooded pastures and mesic meadows.
The vegetative reproduction of the Field Garlic strongly sug-
gests prehistoric immigration and deliberate cultivation for
nutrition. It is also an indicator species of prehistoric dwelling
sites. It is found on fort hills, cairn cemeteries, mansions and
churches founded near prehistoric sites and along ancient trad-
ing routes.

Management

The Field Garlic seems to be quite stable in more or less un-
changed habitats, although annual changes in population sizes
can be remarkable. Several populations have been destroyed
because of overgrowth and changes in land use. The population
size is often small, and the species does not seem to have a good
capacity to spread from the original stand into the surround-
ings. The management of archaeological sites is taken care of
by the National Board of Antiquities (in Finland), being usually
annual mowing. The species is most likely safe there.
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The Field Garlic is also safe on numerous managed semi-nat-
ural biotopes, diminishing along with many other species be-
cause of the agricultural changes of the last century. The sites
can be valuable nature conservation areas, or privately owned
traditional rural biotopes, managed with the environmental
support funding.

Photo: JC Schou, Biopix
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Catsfoot - Kissankédpila (NT) - Kattfot (DD) - Harilik
Kassikdpp (LC) Antennaria dioica
Author: Tapio Saario

General information

The Catsfoot (Antennaria dioica) is perennial herb, 5 - 20 cm
long. It has a rosette of basal leaves, and smaller leaves spiraling
up the stem. The flowers are arranged in 2 - 8 capitula, male
flowers being usually white, female flowers pink. The Catsfoot
is dioecious, but can also reproduce without fertilization. The
colonies can thus be all-male, all-female or mixed. It flowers
from May to July.

Ecology

All the other four species of the genus Antennaria are exclusively
mountainous in the Nordic countries. The Catsfoot is common
throughout the Nordic countries, except Iceland. World widely
it is a European - North Asian species. The Catsfoot grows on
open, dry and nutrient- poor soils, such as hillsides, dry mead-
ows, pastures, rocks, eskers and coniferous forests. The species
favors by limestone in the soil. Its distribution has diminished
by the continuous overgrowth of open, dry habitats.

Management

The Catsfoot is a noteworthy species of traditional rural bio-
topes, on which it has declined surprisingly fast. It therefore
benefits from the management program of such biotopes.

An extreme example on the Catsfoot benefitting of artificially
cleared environment is the Oripad airport, where the rivaling
heather (Calluna vulgaris) is either mowed or trampled upon
in the active use of the airport, for example the massive revival
meeting in 2009 with tens of thousands of visitors. This Cats-
foot population is probably the largest in Finland, with an es-
timated amount of millions of individual plants, which means
that the plant benefits from erosion and trampling.

The Oripéa airport is one of the five known places for the en-
dangered (EN) moth Gnorimoschema streliciellum in Finland,
for which the Catsfoot is the host plant. Gnorimoschema strel-
iciellum can also be found on another small airport in Kiikala,
and in the military area of Sékylanharju, where the military
practices and artillery fire has kept the vegetation low and
populations of the Catsfoot are large. Another threatened (EN)
moth species in Kiikala airport and Sékylanharju, also feeding
on the catsfoot, is Levipalpus hepatariellus.
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Antennaria dioica. Photos: liro Ikonen, CEDTE
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Field Wormwood - Ketomaruna (LC) - Filt- malort (NT)
- Poldpuju (LC) Artemisia campestris (ssp. campestris)
Author: Tapio Saario

General information

The Field Wormwood (Artemisia campestris) is a perennial
forb, with tough stems of 20 — 80 cm arising from a woody rhi-
zome. Plants are leafy at the base. The leaves are first hairy, then
usually balding. Flowers are inconspicuous, reddish or yellow-
ish, and occur in spike- or panicle-like inflorescences. The plant
is almost odourless.

Ecology

In Europe and central and northern Asia the Field Wormwood
is widely spread and fairly common, in North America it is
imported. In Finland the Field Wormwood is a native species
in the south coast, Aland and the south-west archipelago, and
favors open and dry, even warm and sunny habitats. It grows
on dry meadows, sandy or gravely shores and rocks and rock
fringes. It flowers from July to September. The seed is primarily
wind-dispersed, which helps the spreading especially on rural
habitats with human activities like traffic. It is considered com-
mon from Scandia in the south up to Upland in the middle
parts of Sweden and is especially found along the coastline.

Management

In the archipelago the Field Wormwood has even become
somewhat more abundant over the last decades. It is, however,
a key species because it is a food plant for various moths, for ex-
ample the endangered (in Finland) Coleophora caelebipennella
(EN), Pelochrista huebneriana (VU) and Pelochrista infidiana
(EN). In the archipelago its habitats, dry and sandy meadows
and shores, are threatened by overgrowth by juniper, heather
and moss and lichen. The habitats are also vulnerable to ero-
sion by trampling, construction or sand extraction. An invasive
species, Japanese rose (Rosa rugosa), is also a threat, with its
aggressive spread suffocating the original vegetation. The Field
Wormwood clearly benefits from management of dry, sandy
meadows and shores. Recommended methods are mechanic
removal of juniper and young pines, mowing, and complete
elimination of Japanese rose populations.

The Oro Natura 2000 -area (Kemidnsaari, Dragsfjird in Fin-
land) is a closed military area and its flora and fauna is ex-
tremely rich. In its detailed management plan, suggested treat-
ment methods for the habitats of the Field Wormwood are the
complete elimination of Rugosa rose, removal of young pine
and bushes, artificial eroding and possibly burning. The Field
Wormwood is also the host plant for Coleophora caelebipen-
nella (EN in Finland) on the sandy shores of Vin6 (Kemion-
saari, Dragsfjard). In Vano the open, dry habitats were almost
completely overgrown by juniper, heather and mosses and li-
chen. Restoration actions are essential for the survival of many
threatened butterfly species.

On archaeological, mainly Iron Age, sites the Field Wormwood
benefits from the active management by the National Board of
Antiquities. In southwest Finland the Field Wormwood also
occurs on several inventoried traditional rural biotopes, both
managed and unmanaged.

Artemisia campestris. Photo: Kimmo Hérjamaki
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Brown-banded Carder Bee - Juhannuskimalainen (NT) -
Backhumla (DD) Bombus humilis
Author: Juho Paukkunen

General information

The Brown-banded Carder Bee (Bombus humilis) is a medi-
um-sized bumblebee, queens of which are 16-20 mm long,
workers 9-15 mm and males 10-14 mm. The coat of the tho-
rax is reddish-brown on top, with usually pale yellow flanks.
The light-brown abdomen has a dark-brown band basally
and a somewhat striped effect, especially in the queens. The
tongue (glossa) is relatively long, in queens ca. 11 mm and in
workers and males ca. 8 mm. The species can be most easily
mistaken with the Moss Carder Bee (B. muscorum) and the
Common Carder Bee (B. pascuorum). These species howev-
er usually have black hairs in the sides of the thorax and/or
in the base of the abdomen.

Ecology

The Brown-banded Carder Bee has a Eurasian distribution,
which extends from Western Europe to China and Mongo-
lia in the east. The northernmost records are from central
Sweden, and southern populations are found from Mediter-
ranean Europe, Iran and the Tibetan plateau of China.

In Finland, the species used to have a relatively wide distribu-
tion area extending from the south coast to North Karelia in
the north. From the early 1970’s onwards it started to decline
and eventually survived only in Aland and the coastal area of
SW Finland. Nowadays the species has a patchy distribution
in the SW coast, where it can be locally common. Only a few
inland populations have been found in recent years (Lohja
and Somero). In 2008, a single queen was found from Liperi
in North Karelia. This individual might have flown from Rus-
sian Karelia, where the species occurs in the Lake Onega area.

In Sweden, the Brown-banded Carder Bee is distributed
from the south up to Dalarna and Vasterbotten in the north.
According to Holmstrom (2009) the species has declined
strongly during the past years, especially in southern Swe-
den. After the year 2000 relatively few records have been
made from Bohuslédn, Dalarna, Scania and Uppland. The lat-
est observation from Gotland is from the 1990’s.

In Estonia, the Brown-banded Carder Bee has a wide distri-
bution, but most of the records are from the south and from
the island Saaremaa. It has been found recently (after year
2000) at least from Saaremaa, Polva province and the sur-
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roundings of Tartu. It belongs to the third category of protected
animals, which includes species that are not in direct danger,
but may decline severely and become threatened in the future.
In Estonia, 10 % of habitats of the third category species must
be taken under protection.

The main habitats of the Brown-banded Carder Bee in north-
ern Europe are semi-natural grasslands and especially dry
meadows. It has also been found from legume fields, sandy
abandoned fields and gardens. Among the plants visited are
clovers (Trifolium), knapweed (Centaurea), vetches (Vicia) and
vetchlings (Lathyrus).

The flight season lasts from the beginning of May to the end
of August. Queens emerge from hibernation in the spring and
construct a nest usually on the ground surface under a grass
tuft. It may rarely also use abandoned rodent nests under
ground level as nesting sites. The size of the nest is relatively
small; usually it consists of less than 100 workers. Males and
new queens emerge from the nest in late summer, and the mat-
ed queens overwinter in sheltered places. The Field Cuckoo Bee
(Bombus campestris) is known as a cleptoparasite of the Brown-
banded Carder Bee.

Management

The Brown-banded Carder Bee is threatened by habitat loss
due to intensive farming and overgrowth of grasslands. It is es-
pecially sensitive to habitat changes in the northern part of its
distribution, being near the edge of its latitudinal range. Also
construction relating to housing, traffic, recreation etc. can lo-
cally threaten the species. In order to prevent overgrowth of
grassland habitats and maintain floral richness, management
by grazing or mowing is important. However, because the nests
are usually constructed on the ground surface and are easily
destroyed, mowing should be carried out in late summer, when
the new queens and males have left their nests. Field verges,
ditches and road edges can also offer suitable nesting sites if
they are not managed, or if management takes place sufficiently
late in the season.

Monitoring of bumblebee populations can be carried out by the
line transect method or the study plot method. These methods
have been widely used especially in the monitoring of Lepidop-
tera. The densities of bumblebees can be difficult to estimate
with certainty, because bumblebees and bees in general tend to
have a clumped distribution in the field. Thus mark-recapture
observations may additionally be needed for reliable estima-
tions of population sizes.




Bombus humilis. Photo: Pekka Malinen
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Northern Moonwort - Pohjannoidanlukko (VU) - Nordlas-
briken (VU) Botrychium boreale
Author: Anna Haapaniemi

General information

The entire shoot is 5-25 cm high. The sterile blade is shiny
and of dark green colour, attached slightly above the middle
of the plant. The pinnae of the blade are narrowly triangular
and lacking any prominent stalks. The pinnae are composed of
2-3 irregularly shaped pointed segments and they are tightly
arranged hence overlapping one another.

Ecology

The Northern Moonwort is an arctic circumpolar species also
found from NE Asia and North America. In Finland the species
is encountered from the Northern parts of the country (Lap-
land) and it is rare from the coastal areas and the archipelago
of the SW Finland. In Sweden, the species is focused north
from the province of Dalarna and has only sporadic occur-
rences south from the river Daldlven. There are no encounters
of Northern Moonwort in Denmark, and in Norway they only
occur north from Rogaland-Telemark. B. boreale prefers lime-
rich soils and can be found from pastures, coastal (sandy) ju-
niper meadows, fell heaths, and along river and stream banks.

The juniper-heaths were regularly burnt in the Finnish archi-
pelago in the old days clearing them from Juniper, Black crow-
berries (Empetrum nigrum), Common heather (Calluna vul-
garis) and other dwarf bushes. The burnt space was for a few
decades invaded by herbs and grasses and a more productive
pasture was formed for sheep and cattle. B. boreale was obvi-
ously favored by this treatment. Nowadays most heaths are left
unmanaged and the dwarf shrubs are invading the whole heath,
including patches with herbs and grasses. The dwarf shrubs like
Black crowberries use chemical warfare to improve their com-
petitive situation by exuding for example fenolic acids into the
soil. This effect contributes towards herbs like Northern Moon-
wort disappearing from the site.

Management

The management of the species follows the general guidelines
applied to all the moonworts. Northern Moonwort is similarly
sensitive to competition from other species, and habitats can
be preserved by reintroducing grazing and mowing methods.
Reintroducing the burning of heaths at least in nature con-
servation areas would improve the situation. Artificial nitrate
fertilization should be avoided. Surveying is recommended to
be performed during so called “moonwort years” when due to
warm spring rains there is a better chance of finding moon-
worts.
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Lance-leaved Grape Fern - Suikeanoidanlukko (VU) - Top-
plasbriken (VU) - Siistjas votme- hein (RE) Botrychium
lanceolatum

Author: Leif Lindgren

General information

The genus Botrychium has a short subterranean stem with a
shoot consisting of a sterile and a fertile blade. The shoot of the
Lance-leaved Grape Fern (Botrychium lanceolatum) is 5-25 cm
high. The sterile blade is inserted above the middle of the plant
and is broadly triangular, pinnate and yellowish-green.

Ecology

The Lance-leaved Grape Fern has a circumboreal range from
North America via Middle- and Northern Europe to Siberia.
The European distribution is mainly concentrated to the Nor-
dic countries, but the species is absent from Denmark. The
species is widely distributed but rare and strongly declining in
Finland. In Sweden it is scattered to rare south to Dalarna and
Gistrikland, mainly on the coastland and the large river val-
leys.

The population in Finland has decreased since the 1970s. Al-
most 180 localities are known, most of them in northern Fin-
land. The Lance-leaved Grape Fern has disappeared from more
than 200 localities, while some 70 are uncertain. Since 2000
only four localities are known from southern Finland. The de-
crease has been rapid especially in central and eastern Finland,
where successional stages of former slash and burn forest used
to provide the species with suitable habitats.

The Lance-leaved Grape Fern is found on dry meadows, grami-
noid heaths, old pastures and lawns. Some of the dry mead-
ows and the graminoid heaths have acid soils. Sometimes the
species grows on the same site as Common Moonwort (B. lu-
naria), Northern Moonwort (B. boreale) and Camomile Grape
Fern (B. matricariifolium). In southwestern Finland the Lance-
leaved Grape Fern is favoured by calcareous soils, for instance
shell deposit soils. The species is sometimes found on meadow-
patches of crystalline limestone rocks and on wooded pastures.
The Lance-leaved Grape Fern grows also on mesic low-nutrient
meadows, scarce in nitrogen. It declines moderately immedi-
ately after the management has ceased, more severely after an
intermediate period of time and disappears after a long time.

Most localities are scarce and casual. The sites consist typically
of one or two specimens, seldom refound when the site is mon-
itored. In a few cases the locality consists of tens of specimens.
The monitoring is hampered by the annual variation in popula-
tion size and the capricious disappearances and reappearances
of the species. The spores may form a spore-bank for decades.
Like other moonworts, the Lance-leaved Grape Fern forms a
symbiosis with fungi. In unfavourable conditions the species
may hide within the soil for decades.

Sheep grazing was still so intense in the 1960s that the botanists
in the southwestern archipelago of Finland had to crawl un-
der the juniper-bushes to find Botrychium -species. All other
places were so intensely grazed that the species could not be
found or indentified. The Lance-leaved Grape Fern is clearly
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favored by moderately intense grazing with moderate intensity.
Since the 1960s the species has strongly declined when the cat-
tle farming almost ceased, which has led to overgrowth of open
habitats.

Management

On the island of Jurmo, in Archipelago National Park in south-
western Finland the Lance-leaved grape fern is found under
low-growing carpet-like juniper on shell deposit soil. During
the last decades the population size has varied annually be-
tween 2 and 283 specimens. Most of the individuals are found
under the carpet-like growing low juniper, contrary to Com-
mon Moonwort, found mainly on dry meadow patches be-
tween the juniper stands. A camp with volunteers was arranged
in 2010 to clear the juniper.

The objective was to favor a number of plants and invertebrates
typical of alvar-like dry calcareous meadows. 25 % of the juni-
per was to be spared to protect the Lance-leaved Grape Fern
from grazing animals and drought. Before the camp in early
July only one specimen of the Lance-leaved Grape Fern was
found and demonstrated to the volunteers. The sporangium of
the Lance-leaved Grape Fern ripens a bit later than Common
Moonwort and Northern Moonwort. The ripe yellowish-brown
sporangia are more conspicuous than the unripe green ones.
During the camp the sporangia gradually ripened and more
and more specimens of the Lance-leaved Grape Fern were
found among the juniper, often in the centre of dying juniper-
carpets.

The stands of juniper with the Lance-leaved Grape Fern were
left uncleared. The volunteers quickly became Botrychium-spe-
cialists and surprisingly found specimens of the Lance-leaved
Grape Fern beneath the dense juniper removed or under the
juniper planned to be removed.

Many of the smaller the Lance-leaved Grape Fern specimens
had not been able to grow through the juniper-carpet, but were
dwelling beneath it, in perpetual dusk. In this shady microhabi-
tat of dead juniper needles nothing else was found except the
odd specimen of Common Moonwort. At the end of the camp
283 specimens of the Lance-leaved Grape Fern were discov-
ered, half of which were dwellers of the perpetual dusk. Next
summer at least some specimens of the Lance-leaved Grape
Fern were found on the spots from where juniper was cleared
the previous summer.

The species seems to be sensitive to early grazing by sheep
and the hiding among the juniper might be an adaptation to
grazing. This hypothesis should however be confirmed by re-
search. Experiments with slightly different kinds of manage-
ment (grazing, clearing, burning) on open pastures should be
made and monitored to achieve recommendations for optimal
management.



Botrychium lanceolatum. Photo: Leif Lindgren, Metsahallitus
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Common Moonwort - Ketonoidanlukko (NT) - Lasbriken
(NT) - Kuu-votmehein (NT) Botrychium lunaria
Author: Anna Haapaniemi

General information

The plant shares the same general structure of all moonworts:
a short subterranean stem with a shoot consisting of a sterile
blade and fertile stalk carrying the sporangia. In the Common
Moonwort (Botrychium lunaria) the sterile blade is shiny, yel-
low-green and attached in the middle of the plant or slightly
above. The pinnae lack a clear stalk thus seeming to be directly
attached to the stalk of the sterile blade. The blade is 2-3 times
as long as it is wide on a mature specimen. The entire shoot is
5-30 cm high with the fertile blade bearing the sporangia hav-
ing a long stalk and reaching, as mature, well above the sterile
blade.

Ecology

The Common Moonwort is the most common species of the
moonworts, having a circumpolar distribution on the northern
hemisphere, but it can also be encountered south of the equa-
tor. It is found abundantly over all the Nordic Counties, while
in the Finnish Lapland it is relatively rare. However, the oc-
currence of the the Common Moonwort has recently declined
similarly to the rest of the moonworts and Botrychium species
are a focus of several teams working on threatened species.

The Common Moonwort favors dry and well-drained sandy
meadows, mesic meadows, dune areas, coastal juniper- mead-
ows, heaths, borders of rocky areas, and roadsides. It thrives
on heavily grazed and beaten grounds and coastal areas. Like
all moonworts, the Common Moonwort is capricious and the
year-to-year occurrence of the plant is uncertain. With the aid
of nourishment from mycorrhizal fungi it can remain under-
ground for years before growing a shoot. This is to be taken
into account when surveying its occurrence as well as the no-
tion that in general moonworts are often quite difficult to find.
A public campaign in Finland arranged by the Finnish Envi-
ronmental Institute (SYKE) to report sightings of moonworts
brought significant amount of new localities and new species
from old already known locations. This indicates that moon-
worts might be somewhat under-identified.

Management

It is suspected that the reason for its decline is due to the over-
growing of open grounds as the practice of grazing and mowing
meadows has become replaced by modern-style farming meth-
ods during the last decades. Due to their relatively small size,
moonworts fail to compete with other larger plants for space
and favorable lighting conditions. Also, early grass cutting can
cause the specimens to be removed before the sporulation takes
place thus inhibiting the completion of its reproduction cycle.
Furthermore, it is suspected that artificial fertilization and nu-
tritional supplements given to animals together with nitrous
aerial pollution can have a detrimental impact to the growing
conditions of moonworts. There is also some indication that
the structure of fungal community in the soil could be an ele-
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ment of importance in determining the overall biodiversity of
grasslands with implications to conservational matters. Due to
the long dependence of the subterranean plant of the mycor-
rhizal fungi, the fungal interaction could be of importance for
the moonworts, but more research is needed to confirm this.

The survival of the Botrychium species depends on the active
management of habitats or reintroduction of traditional grass-
land agriculture practices to generate occasional perturbations
of the vegetation cover. Traditionally the common moonwort
survived on intensively sheep-grazed dry meadows by growing
under dense stands of juniper. The management should restore
the type of open pioneer habitats suitable for moonworts to es-
tablish. In addition artificial fertilization should be avoided and
mowing should be done in mid-July or later.

Botrychium lunaria. Photo: liro Ikonen
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Botrychium lunaria




Camomile Grape Fern - Saunionoidanlukko (EN) - Rutlas-
briken (EN) - Haruline votme-hein (EN)

Botrychium matricariifolium

Author: Anna Haapaniemi

General information

The fleshy shoot of the Camomile Grape Fern (Botrychium
matricariifolium) is 5-20 cm high and is often thick and brown-
ish-red from the bottom. The sterile blade is inserted slightly
above the middle of the plant and is narrowly triangular, short-
stalked, and gray-green coloured. However, the species is high-
ly variable in shape and form and larger specimens can be con-
fused with Lance-leaved Grape Fern (B. lanceolatum).

Ecology

The Camomile Grape Fern is a native European and North-
American fern that has also been encountered in few localities
in Eastern-Asia and South-America (Patagonia). In the last few
decades the species has become rare over its entire distribution
area. In Sweden the species is also generally rare and encoun-
tered from its main distribution area in Scania but can be found
up to the Norrbotten region.

In Finland the occurrence is focused in the archipelago area of
the SW Finland and on the southern coastal region. Some new
sites have recently been encountered from Uusimaa region,
while the northernmost known occurrence from Hyrynsalmi
was last confirmed 1978, and since, the species is likely to have
regressed to more southern latitudes. The overall drastic decline
of the species in Finland has resulted in changing the species sta-
tus from vulnerable to endangered. The species can be found on
dry and heavily grazed meadows and sandy grounds, sometimes
on rocky meadows close to the sea. The plant can be regarded as
a pioneer species and the Camomile Grape Fern prefers to co-
habit on sandy mounts together with Mouse-ear Hawkweed (Pii-
oseila officinarum), sites, which are particularly prone to drastic
changes in environmental conditions. Both species gain part of
their nourishment from an association with mycorrhizal fungi,
which in case of the Camomile Grape Fern allows it to remain
underground during unfavorably dry growing seasons. For this
reason the species is capricious in occurrence and for example
the amounts of rain falling during the early spring can impact
whether the plant will produce a shoot or remain underground.

On the other hand, a research study performed by Muller (1993)
on this particular moonwort species contested the general view
that moonworts are capricious: instead the matter could be a
manifestation of low population intensity on a genus with a lifes-
pan including a long underground phase (ca. 10 yrs) and only a
short (avg. 2 yrs) “adult” frond-producing stage. This arrange-
ment could give an artificial appearance of capriciousness.

Management

The decline of the species is most likely a result of the same
reasons that apply to other moonworts: overgrowth of grazing
lands, change in farming practices and forestation. However,
due to its particular affinity to claim disturbed habitats as a
pioneer plant, its management might be more challenging than
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other moonworts as the suitable growth sites are naturally more
ephemeral in character. In order to ascertain that the plant stock
remains viable, sites at an early succession stage should be forming
at the same rate as the previous disappear. To facilitate this, it is still
necessary to do more tests to better understand the preferences of
the species and to find the most effective management method.

Botrychium matricariifolium. Photo:JC Schou, Biopix
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Blue Sedge - Vahasara (LC) - Slankstarr (DD) - Vesihaljas
tarn (LC) Carex flacca
Author: Anna Haapaniemi

General information

The Blue Sedge (Carex flacca) is medium-sized sedge of 20-50
cm in height growing in tussocks. The 3-6 mm wide flat leaves
are shorter than the stem, while the supporting leaf reaches to
the top of the plant. The leaves are composed of a blade, being
the free part of the leaf, and a sheath which wraps around the
culm. All the leaves and the stalk have a bluish-green glaucous
hew. In Carex’s the culm is usually solid and more or less 3-an-
gled, distinguishing them from grasses, and many, like the Blue
sedge, have an erect and simple culm without any branches.
The spikes have a long stem giving them gradually droopier ap-
pearance as the spike matures. In the Blue Sedge the staminate
and pistillate flowers are in separate spikes with each plant car-
rying 1-3 staminate spikes and 2-4 pistillate ones. The shape
of the utricle covering the fruit of the plant is used to identify
between various Carex plants. The Blue Sedge has a roundish
fruit with a very short beak.

Ecology

The species can be found from diverse habitats. It is known to
tolerate occasional flooding and to have a preference to lime
rich soils. The Blue Sedge is native to grasslands, sand dunes,
moist meadows and marches of Europe and North Africa. The
species has also spread to North America. In Nordic countries
it can be encountered from the coastal regions of Norway and
from entire Denmark. In Sweden the species is common in
some southern coastal regions in Scania and on the islands of
Oland and Gotland while the occurrence is patchier in the cen-
tral Sweden lake region and in Uppland. In Finland the species
is most common in Aland archipelago, where it can especially
be found on lime rich grove soils commonly together with blue
moor-grass (Sesleria uliginosa). In mainland Finland no recent
sites of occurrence are known, and from the archipelago of Fin-
land proper only one recent find is known with the Blue Sedge.

Management

The Blue Sedge is highly sensitive to competition pressure
from other species. Studies performed in Jungfruskir, Aland
by Lindgren (2001) show how different management methods
affect the abundance of Blue Sedges. In 1980 the wooded mead-
ow was heavily thinned out of bushes and growing stock and
regular mowing practices and spring raking were introduced,
both increasing the general diversity in the area. In 1988-89 an
intensified grazing with beef cattle and sheep was introduced,
and it appears that it is this practice that has resulted in signifi-
cant growth in the number of Blue Sedges. It is suggested that
the mowing method should be combined with raking to pro-
mote the competition sensitive and rare meadow species like
the blue sedge. Also, emphasis should be placed to meticulous
spring raking to remove all the excess litter from the managed
site. The species can be used as an indicator of well-managed
mesic meadows as it swiftly disappears if the habitat is left un-
managed and becomes overgrown.
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Carex flacca. Photo:JC Schou, Biopix
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True Fox-sedge - Ketunsara (EN) - Rédvstarr (DD) - Re-
bastarn (LC) Carex vulpina
Author: Anna Haapaniemi

General information

The species grows in tussocks and is slightly taller than the
False Fox-sedge (Carex otrubae) reaching up to 30-80 cm. The
leaves are almost the same length as the culm, 5-10 mm broad
and bright green in colorcolour. Also, contrary to the False
Fox-sedge the culm has a concave side. The plant forms several
dark brown spikes with dense flower arrangement. The pistil-
late and staminate flowers co-occur in the same spike where
the staminate ones exist on the lower portions of the spike. The
lowermost leaf of the spike is either very short or missing (cf. C.
otrubae). The utricles are matt.

Ecology

The species occupies the same type of wet, sometimes shad-
ed habitat such as ditch margins, moist meadows and other
marshy ground as the False Fox-sedge. It is known for prefer-
ring nutrient-rich acidic soils with humus rather than lime-rich
soils. The main distribution area of C. vulpina is in Europe from
Iberia to Ural Mountains although some isolated occurrences
have been encountered in Asia. A more detailed distribution of
the species is partly uncertain due to difficulties of distinguish-
ing between the True Fox-edge and the False Fox-sedge. In gen-
eral the True Fox-sedge is more eastern and more northern of
the species.

In the Nordic countries the main distribution area is in Upp-
land in Sweden. The species has a scattered distribution around
the Swedish lake region and in coastal areas of Scania, and in
Denmark it is found in the eastern parts of land areas. In Fin-
land the species is rare on the Aland islands. The sites in the
mainland are sparse with one in SW Finland (Poyty4) and quite
recently from an island off Helsinki. Occasionally the species
is known of spreading with traffic and being associated with
previous human settlement.

Management

This is an endangered species, and for example in Finland the
species is in immediate danger of disappearing. The reasons for
its decline are not well understood, but it is suspected that they
are similar to those of Blue Sedges: overgrowth due to lesser
grazing, but also construction of under drainage systems. In
Finland, the overgrowing of river banks with various bushes in
1980s and the intensive expansion and overtaking of meadow-
sweet (Filipendula ulmaria) are thought to have been responsi-
ble of the decline.
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Carex vulpina. Photo: JC Schou, Biopix
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Carline Thistle - Linnenkurho (LC) - Spatistel (DD) - Hari-
lik keelikurohi (VU) Carlina vulgaris
Author: Erik Andersson

General information

The Carline Thistle (Carlina vulgaris) is a 10-30 centimeters
high biennial herb. The stem is red-like and woolly with a few
flowers at the end. The flowers are yellow and consist of two
to five globe-like baskets that are two to four centimeters wide
and are androgynous. The leaves are knife-like with notched
edges and stiff bristles. The outer scales of the carline thistle are
quite jagged and 10-20 millimeters long. The inner scales are
yellow and expanded during dry weather. The fruit is hairy and
has a feathery end that falls off quite soon after dispersal.

Ecology

In Sweden the Carline Thistle is common on open, dry to
mesic, loam. It grows on dry slopes, pastures, forest edges and
along road ditches. It can also be found on rocky grounds and
shore heaths. In Sweden the carline thistle is normally found on
calcareous rich soil from Scandia in the south to Géstrikland in
the north. In Estonia species is common in calcareous mead-
ows and alvars of west-coast islands. It is considered common
in the southern areas and less common in the north. In Finland
the plant is rare and can be found in the south-western parts
of the country. The most recent findings are from the Aland  Carlina vulgaris (overwintered). Photo: liro Ikonen
islands and just a few from the Finnish mainland.

Management
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As in the case with several other plants connected to the dry ma of distribution
slopes and pastures the carline thistle has decreased in numbers
due to overgrowth. This is a result of the decrease in cultiva-
tion management and increase in nitrogen fallout. An increase
in hay management and an opening of overgrown pastures is
needed to ensure an increase in the population. The species is
favored by grazing but not necessarily by mowing. When the
site is left unmanaged for a longer period of time, the numbers
of species are decreasing moderately at first, but rapidly on an
intermediate period of time and will be extinct after a longer
period of time.

& oo Carlina vulgaris

Carlina vulgaris. Photo: Leif Lindgren, Metsahallitus
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Elder Flowered Orchid - Seljakimmekkd (NT) - Adam och
Eva (DD) - Leeder Sormkipp (RE) Dactylorhiza sambucina
Author: Leif Lindgren

General information

The Elder Flowered Orchid (Dactylorhiza sambucina) is 20-30
cm high. The stem is sturdy with only lower leaves. The three or
four leaves are 5-19 c¢m, oblanceolate, obtuse and spotless. The
Elder Flowered Orchid flowers in May and June and has two
colour forms, a purple one and a light yellow one. The purple
flowers have a yellow freckled area in the centre of the labellum.
Intermediate colour forms occur, but they are rather sparse.

Ecology

The Elder Flowered Orchid is a European species that is rare
and declining in Finland, fairly rare on the east coast and in the
eastern archipelago of Sweden but rare on the mainland and
extinct in Estonia. The Elder Flowered Orchid grows preferably
on calcareous meadows and pastures. The characteristic bio-
topes are open dry grassland, mostly calcareous dry meadows
and semi-natural deciduous forest with a thin layer of trees, i.e.
wooded meadows, wooded pastures or forest pastures. In many
places these open or forested grasslands and pastures are nowa-
days left unmanaged. The species favours limestone but does
not demand it. It is found also on slightly acidic soils. When the
site is left unmanaged the species numbers increase moderately
at first, even more after an intermediate period of time, but are
decline rapidly after a longer period of time.

The Elder Flowered Orchid is pollinated by bumblebees and
supposedly other insects too. The flowers contain no nectar,
so the bumble-bee gains nothing when visiting the flowers.
The colour dimorphism might have evolved to cheat the pol-
linators. After visiting the inflorescences of one or two yellow
coloured elder flowered orchids the bumble-bee has learned
that no nectar can be found in them. It therefore tries the pur-
ple coloured form and might pollinate some before it realizes
that these also lack nectar. The purple colour form dominates
in Finland. Here only every 5" or 10* specimen is yellow (on
Jungfruskir). On the mainland of Sweden both colour forms
are equally common and further westwards in Norway only the
yellow colour form is found.

The seeds of the Elder Flowered Orchid are dispersed by the
wind. The seeds ripen (in Finland) in mid- or late July. The
forming of seeds seems to be scarce or irregular.
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Dactylorhiza sambucina. Photo: liro Ikonen, CEDTE

Management

The population of the Elder Flowered Orchid on the island of
Jungfruskir in the Archipelago National park in Finland has
been monitored since the 1980s. The traditional land use in-
cluded spring raking on the wooded meadows in late April and
early May and haymaking in July. After that the wooded mead-
ows and the other meadows and pastures were grazed by cows,
horses and sheep.

The population seems to fluctuate on a long-term basis. The
increase from the beginning of the management in 1980 to the
year 1995 is obvious. After that the fairly large annual varia-
tion has some regular patterns, but its causes are unknown. The
increase seems to peak some 10-14 years after the beginning
of management. On Jungfruskar the management in the 1980s
and 1990s mostly involved cattle grazing and the clearing of
trees and bushes. The data reveals that a considerable number
of new sites have been colonized during the monitoring period.
This certainly is a success for effective long term management.

As only fertile individuals have been monitored, dormant peri-
ods may explain a significant part of the annual variation. The
time from germination of the seed to blooming is generally
long in orchids. This may explain the delay of almost ten years,
between the beginning of the management period (roughly
1980-84) to the observed positive response of the Elder Flow-
ered Orchid population in 1993-95.

On open meadows the annual variation differs from that of the
whole population, with no clear increase in numbers in the pe-
riod 2009-11. The species is on its northernmost range sensitive
to frost during the flowering period. Individuals with frostbit-
ten blackened inflorescences (61 % of the local population)
have been observed on open meadows in May 1999. The most
abundant populations of the Elder Flowered Orchid are found
on wooded meadows on Jungfruskir. On wooded meadows
and wooded pastures the Elder Flowered Orchid seems to colo-
nize newly restored (from 1990 and onwards) wooded mead-
ows with a delay of 10-20 years. The development on wooded
meadows and wooded pastures is fairly positive compared to
that on open meadows.




Forest pastures are defined as grazed forest. They are not - con-
trary to wooded pastures — restored by thinning out the tree-
and bush layers. The cattle is just allowed to graze the otherwise
unmanaged forest.

Grazing alone can in moderately overgrown sites maintain the
population of elder flowered orchids and maybe even increase
it. On non-managed areas the declining and disappearing
population may be fairly abundant for years. This development
must be taken into consideration when deciding on manage-
ment policy. Otherwise the temporary abundance peak as part
of the natural variation may lead to wrong conclusions.

It is well known that early grazing with sheep is disastrous to
orchids. This was demonstrated in Jungfruskdr when an area
was grazed by sheep in late may and early June 2010. The num-
ber of fertile individuals was reduced from about 150 in 2009
to less than 20 in 2010. Only 84 specimens were found in 2011.
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In 2009 and 2011 the same area was grazed by beef cattle, not
by sheep. The recovery of the population will take more than a
year. The Elder Flowered Orchid probably also benefits from
late mowing, because the seeds are not shed until in early July,
at least not every year.

The population of the Elder Flowered Orchid on Jungfruskar
could be a metapopulation. This implies that there should be
ample areas of suitable biotopes available. Every favourable
spot will not be used by the species simultaneously, but it is
vital for the long term stability of the metapopulation and its
possibilities to expand that there are enough available biotopes
for the species to colonize.



Maiden Pink - Ketoneilikka (NT) - Backnejlika (DD) -
Nurmnelk (LC) Dianthus deltoides
Author: Anna Haapaniemi

General information

The Maiden Pink (Dianthus deltoides) is a perennial plant grow-
ing in loose turfs with its flower heads reaching to 10-20 cm in
height. The slender green to blue-green stems are covered with
fine hairs and often form branches. The leaves are short and
very narrow and positioned sparsely in pairs along the stem.
The flowers arise from elongated trumpet-like calyxes and are
generally purple in colour with some white spotting. Light
pink and white variants can also be encountered occasionally.
The flower head consists of total 5 pedals roughly triangular in
shape (lat. deltoides) with toothed brims. They are either singu-
lar or in a fan-shaped arrangement of a couple of flower heads.

Ecology

The distribution area of the species covers the whole of temper-
ate Europe reaching all the way to the southern parts of the Si-
beria. In Finland, the species can be found in most of the coun-
try, but it is only fairly common in the south up to a borderline
connecting Vaasa-Jyvaskyld-Joensuu. In Sweden, the plant is
common from Scania up to Medelpad after which it becomes
gradually rarer. The species thrives in sunny and open places,
sandy to heavy soils. It is encountered on meadows, roadsides
and rocky and sandy slopes. In rich soils the plant can be found
in the proximity of rocky areas where it can thrive without the
competition from other plant.

Dianthus deltoides. Photo: Kimmo Hérjamaki
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The Maiden Pink has declined all over Europe. It is associated
with traditional agricultural methods and suffers from over-
growth by failing to compete for growing space with other
more sizable plants. Also, it seems that fragmented distribution
pattern might pose a threat to the pollination process of the
species causing the plant to produce only infertile seeds (see
Jennersten 1988). Maiden Pink reproduces via its rooting sys-
tem, but generally produces plenty of seeds with their fertility
reliant on the pollination of butterflies. Butterflies, contrary to
other insects, are able to distinguish the shades of red and they
can reach deep into the calyx of the plant. Any soil turning or
digging operation can result in re-appearance of Maiden Pinks
which have remained abundant in the seed bank. Re-introduc-
ing grazing and mowing practices are the most proficient way
to create suitable habitats for the Maiden Pink.
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Marsh Fritillary - Punakeltaverkkoperhonen (EN)
-Viddnitfyaril (VU) - Teelehe-mosaiiklib- likas (DD)
Euphydryas aurinia

Author: Kari Nupponen

Directive Species (Annex II)

General information

The Marsh Fritillary (Euphydryas aurinia) is a medium-sized
butterfly with a wing-span of 33-42 mm. Females are on av-
erage larger than males. Wings are mottled, orange-red with
paler yellowish patches. Black veins and cross-lines form a
net-like pattern. The underside of wings is more uniform and
yellowish-orange. An arc of black spots at a broad orange-red
post-discal band of hind-wings is characteristic for the species.

Ecology

The Marsh Fritillary is distributed all over Europe, excluding
the arctic regions, Norway, Iceland and the Mediterranean is-
lands. Outside Europe, its range spans Asia Minor and east-
ward across temperate Asia to South Yakutia, Transbaikalia,
northern Mongolia and Korea. The species is local and declin-
ing in the whole of Western Europe, and even extinct in The
Netherlands and Belgium.

In the Central Baltic area the Marsh Fritillary is rare and local,
occurring as isolated metapopulations. The species has dras-
tically declined in the past decades, and vanished from many
of its historical sites. The Marsh Fritillary is listed in appendix
IT of the European Union habitat and species directive, which
means that special protected areas have to be assigned.

The habitats of the Marsh Fritillary in the Central Baltic area
are semi-permanent meadows and transient clear-cuts in the
forest. The species tends to prefer young to old clear-cuts, ap-
parently because the vegetation has become too high in the lat-
ter. In mainland Sweden, most of the remaining populations
are restricted to wider powerline clearings. On Oland and the
Saaremaa islands, it also occurs in wet fallow pastures. In the
Central Palaearctic region, and generally at high altitudes, the
species is mesoxerophilous, inhabiting various kinds of dry
meadows. The species is univoltine. The flight period of the
adults extends from late May to late June in North Europe. The
main host of the larvae is the Devil’s-bit Scabious (Succisa prat-
ensis). In Central Europe, a few other plants such as Scabiosa,
Lonicera, Gentiana and Primula are seldom used as larval hosts
as well. The species hibernates at the larval stage. The caterpil-
lars live gregariously in webs on leaves of the host plant.

The adults are rather mobile. Lifetime movements are on average
higher for males than females. It is not unusual that movements
of individuals exceed 10 km. Some females can cross distances
of several kilometres. In a network of habitat patches, sites with
high density of larval host plant are more likely to become inhab-
ited than the others, while highly isolated patches are less likely
to be occupied. Parasitoid attacks, principally by the wasp Co-
tesia bigneilli, are rather common among colonies of the Marsh
Fritillary, increasing fluctuations in butterfly populations.
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Management

The major threats to the Marsh Fritillary are habitat destruc-
tion caused by development and agricultural improvement,
inappropriate management of sites including abandonment of
grazing and increasing fragmentation and isolation of habitat
patches. The species depends especially on extensive farming
systems, and appropriate habitat management of unimproved
grasslands. Increased isolation of habitat patches due to over-
growth, often results in genetic drift and possibly inbreeding.
Therefore it is important to support gene flow by expanding
the networks of habitat patches with creation of new patches,
and restoring of both remaining and former habitats. Short dis-
tances to the nearest colonies buffer against declines. Moreo-
ver, small-size and too intensive grazing of habitats have been
observed to increase the rate of decline and amount of extinc-
tions. Small populations are also more vulnerable to extinc-
tions caused by natural fluctuations, related to e.g. parasites or
exceptional weather.

Continuing presence of semi-permanent meadows is essen-
tial for the survival of the Marsh Fritillary. Habitat restoration
and re-creation will be necessary in many networks with in-
sufficient habitat area. A combination of mowing and grazing
are considered to be a good practice for managing wet, unim-
proved grasslands. Potential habitats may be restored through
cutting twice a year until suitable conditions are reached. In
general, a long period of light grazing is better than short peri-
ods of heavy grazing.
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Euphydryas aurinia. Photo: Pekka Malinen

During heavy grazing, the butterfly colony may become almost
extinct due to the nearly complete consumption of the larval
host plant and larval groups. Too high grazing pressure almost
destroyed a large population in Southern Karelia Korven-
kyld meadow in 1996, because the host plant Succisa pratensis
was eaten. Usually, as in Korvenkyld meadow, the colony will
quickly recover when the grazing pressure is lowered. However,
the intensity of management should be adjusted by continu-
ous monitoring of the target species. Periodic burning may be
useful in maintaining a suitable habitat on some sites and res-
toration management of sites. Burning on sites should be car-
ried out in rotation, so that only a part of each site is burnt
each year. Care should be taken in rank sites, and bracken areas
avoided. The main breeding areas on a site should be identified
and avoided.

Monitoring of the species and estimation of population sizes
are easiest during the period of fresh winter nests in early au-
tumn. Line-transect counts of adults may also be performed,
as well as mark-release-recapture procedures especially for
studying the mobility of adult individuals. Particular emphasis
for future conservation work should be placed on correlating
changes in butterfly abundance to the detailed vegetation struc-
ture of the site..
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Dropwort - Sikoangervo (LC) - Brudbrod (LC) - Angerpist
(LC) Filipendula vulgaris
Author: Tapio Saario

General information

Dropwort (Filipendula vulgaris) and Meadowsweet (Filipendu-
la ulmaria) are the two wild species in Finland of the genus Fili-
pendula. The Dropwort is a perennial herb which has finely-cut
basal leaves, and an erect stem 20-50 cm tall. It blooms from
June to August. The tiny, white, odourless, five-petalled flowers
appear in dense inflorescences. Some of the roots are tuber-like
and starchy.

Ecology

The Dropwort grows in Europe and north and central Asia.
In Finland it is distinctively southwestern. It grows predomi-
nantly in southwestern Finland on semi-cultural biotopes like
dry meadows, wooded pastures and mesic meadows. It is an ar-
cheophyte, its occurrences coincide with Iron Age remains. It is
an old medicinal herb and the starchy roots are edible. Charred
remnants have been found inside the graves in excavations the
Dropwort does not spread easily to new habitats, but on the
other hand single individuals, as well as entire populations, can
be very long-lived. It has not been found on inhabited sites that
are younger than the 14" century. This suggests that it has been
deliberately cultivated, most likely as reserve food. When the
interest for its use ceased at the end of the Iron Age, the Drop-
wort ceased to be spread.

The Dropwort is a calciphile. It favours open, dry and warm
habitats (unlike Meadowsweet), like dry meadows, meadow
slopes and rocky slopes.

Management

The Dropwort is an indicator species of grasslands and pastures
as well as of pre-historic human culture. The Dropwort has sur-
vived on habitats where it once was introduced by man and that
have remained open since. On archaeological sites it is often
found slightly further from the actual human habitation, where
the soil would have been too nitrogenous for it.

Archaeological sites are maintained by the National Board of
Antiquities (Museovirasto in Finland). From the Dropwort
point-of-view, these sites vary a lot; there are monumental fort
hills, like the Vanhalinna in Lieto, where site management in-
cludes landscape development, basic restoration, site manage-
ment (forest thinning, removal of young trees and overgrowth
and continual care) and site-use planning. Cairn cemeteries,
like Huttalanmaki in Piikki6, are usually maintained by keep-
ing the site open and park-like with long-term forest man-
agement. On smaller sites, overgrowth is a threat, even to the
Dropwort, since management and maintenance are not possi-

ble everywhere.

In the management of traditional rural biotopes, the Dropwort
is not a target species, but it benefits from grazing and other
measures that restrict overgrowth.
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Filipendula vulgaris. Photo: liro Ikonen
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White Spot - Oliivineilikkayokkonen (NT) - Ol- ivbrunt
nejlikfly (NT) - Oliiv-nelgiéolane (DD) Hadena albimacula
Author: Kari Nupponen

General information

The White Spot (Hadena albimacula) is a medium-sized noctu-
id moth, with wingspan of 28-37 mm. It is a characteristic spe-
cies and easy to separate from other northern European species
of the genus by the olive brown ground colour, distinct pattern
and a white medial spot on the forewings. The species shows
only minor external variation, primarily in the tone of forewing
colour. A southern European Hadena magnolii has olive brown
forewings too, but it differs from the White Spot by more dense
and indistinct pattern and absence of medial spot of the fore-
wings. Two other European noctuids, the Cameo (Polymixis
gemmea) and Lamprosticta culta also resemble the White Spot
to some extent. The former occurs in the Baltic Sea region as
well, but the moth is autumnal. Species of the genus Hadena
are readily separated from those of Polymixis by hairy eyes and
a very long ovipositor of a female.

Ecology

The White Spot is a Ponto-Mediterranean species. The range of
the species spans the whole of Europe, excluding northern half
of Scandinavia, arctic and taiga zones of Russia, Iceland and
most of the British Islands. In the south the species occurs in
the western half of the Maghreb area, and in the east the range
extends to the high mountains of Central Asia and northwest-
ern Himalayas. Recently, an extremely isolated population was
discovered in the high mountains of Yemen, southwestern part
of the Arabian Peninsula.

The White Spot appears in the whole Central Baltic area. In
Finland the species is rather rare and local, and the majority
of its known localities lie at southern coastal areas. The inland
populations are dominantly declining, and several of those
have vanished during the last decades. In Sweden the White
Spot occurs in the southern half of the country, northward up
to Dalarna. As in Finland, the inland populations are also de-
clining in Sweden. However, the species is still locally common
in the eastern coastal area and especially on Gotland.

In Estonia and Latvia the White Spot is widely distributed and
rather common, with the richest populations in coastal regions
and on the islands of Saaremaa and Hiiumaa. The species is
nearly threatened in England and many areas in Central Eu-
rope.

The White Spot inhabits open rocky grasslands and shrubby
slopes, often on calcareous ground. At the northern limit of its
range in Scandinavia the species occurs in sandy ridges, dry
meadows and rocky coastal localities, but also in man-made
sun-exposed environments, like gravel-pits and small airports.
In Eastern Europe the species inhabits various kinds of steppes,
and in the southern part of the range it often occurs at higher
zones of large mountain systems. The species hibernates at pu-
pal stage.
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The flight period of the adults extends from mid-June to late
July. In northern Europe the species is principally univoltine.
The moths of the occasional second generation have been ob-
served in August. The moths are nocturnal and willingly visit
flowers for feeding, in particular on Caryophyllaceae. The
larvae feed on the flowers and seed-capsules of catchflies and
campions (Silene spp.), in Northern Europe on the Notting-
ham Catchfly (S. nutans), rarely also on the Bladder Campion
(S. cucubalus) and the White Campion (8. latifolia).

Management

The main threats for the White Spot in northern Europe are the
overgrowing of open xerotermic areas, grazing by sheep and
mowing in the middle part of the summer, the first one leading
to loss of suitable habitats and the other two causing an acute
decline of the host plant. For example, on Gotland the species
suffers from heavy grazing, and the area of suitable habitats has
considerably reduced. Such management can be fatal for popu-
lations of the White Spot, and therefore a sufficient amount of
spots should remain untouched yearly in critical areas. Anthro-
pogenic pressures in certain areas may cause loss of suitable
habitats as well, especially in localities attractive for tourists like
beaches and dry meadows around sights.

Restoration of sun-exposed environments is a key action in
conservation of the White Spot in northern Europe. The aim is
to increase the density of high-quality habitats for the moth. If
there remain populations in the adjacent areas, the species may
colonize new localities rather quickly. In a recent monitoring in
Hamina, southeastern Finland the White Spot re-colonized a
restored habitat four years after the larval host plant was sowed
into the area. However, in most cases a man-made re-establish-
ment of the Nottingham Catchfly in the restored locality is re-
quired for successful colonization of the moth.

There are no conservation projects known to us which were
strictly directed to the White Spot. In England the species is
included in the UK Government’s Biodiversity Action Plan to
protect threatened moths, but so far the concrete actions con-
cern conservation of valuable habitats rather than any single
species. However, in most cases the White Spot benefits from
general conservation and restoration of sun-exposed environ-
ments as well, even though it is not chosen a target species.

Monitoring of the White Spot appears to be somewhat prob-
lematic. The species can be detected by using artificial light,
looking for feeding moths on flowers or searching for caterpil-
lars on the host plants. The latter may be the only one giving
reliable results. Improvement and standardization of monitor-
ing methods for the White Spot are highly desirable to obtain
comparable results.




Hadena albimacula. Photo: Chris Manley
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Irish Fleabane - Rantahirvenjuuri (LC) - Krissla (VU) -
Pajuvaak (LC) Inula salicina
Author: Anna Haapaniemi

General information

The Irish Fleabane (Inula salicina) is a perennial plant that
grows 20-80 cm high. The most striking feature of the Irish
Fleabane is its bright yellow flowers sitting on half-sphere
shaped involucres. The flower head is 2.5-4 cm across and is
formed in tongue-like ray-florets surrounding the smaller tu-
bular disk florets. The stem is of reddish brown in colour and
has a fairly slender posture. Each stem usually bears a single
flower. The stalk-less and narrow lanceolate leaves are posi-  Inula salicina. Photo: liro Ikonen
tioned fairly closely with their undersides covered with fine

brownish hair. The leaves bear an appearance to willow braches

giving it the scientific name salicina.

Ecology

Irish fleabane is found especially in lime-rich soils and prefers
dry and sunny meadows. In Sweden the plant can be found
from the south to the middle of the country, but it is most
common on the islands of Gotland and Oland. In Finland it
mainly grows in the SW of the country across the archipelago,
the coast of the Gulf of Finland and inland in the Hime region.
The species favours meadows and pastures in the southwest
part of Finland, but becomes a plant typical of coastal meadows
in the archipelago of the Finnish Gulf, from the peninsula of
Hanko eastwards. The Irish Fleabane is host plant for several
monophagous moth species like Oidaematophorus lithodacty-
lus, O. vafradactylus, Ebulea crocealis and Epiblema obscurana.
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Management

The Irish fleabane is highly sensitive to competition. A surveil-
lance site in Ireland showed how an establishment of a hydro-
electric station reduced seasonal changes in the lake level,
which were vital to the success of the plant by reducing com-
petition from flood-intolerant species. It has been suggested
that particularly due to the small seed size, the Irish Fleabane
might be more dependent on open gaps with low competition.
The species is favoured by late mowing. When the site is left
unmanaged the species numbers increase moderately at first,
more rapidly during an intermediate period of time, but de-
cline quickly after a longer period of time.

Inula salicina
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Purple-edged Copper - Ketokultasiipi (NT) - Violettkantad
guldvinge (NT) - Puna-kuldtiib (DD)

Lycaena hippothoe

Author: Kari Nupponen

General information

The Purple-edged Copper (Lycaena hippothoe) is a rather small
butterfly, with wingspan of 27-34 mm. Like most species in the
family Lycaenidae, the species is sexually dimorphic. The upper
sides of wings are gleaming flame-red with dark margins and a
purple sheen in males, while those of females are dominantly
dark-brown with purplish-orange marginal bands and dull or-
ange forewings. The species is relatively easy to separate from
its North European relatives by the ash-grey underside of hind
wings with characteristic pattern.

Ecology

The Purple-edged Copper is a Transpalaearctic species. The
range spans the temperate forest zone of Europe, extending
over the taiga zone to Siberia, northern Mongolia and Amur
region to the Pacific coast and Sakhalin. In southern and West-
ern Europe the species occurs sporadically at high altitudes in
the mountain ranges. It is absent from the arctic regions of Rus-
sia, the British Isles, Iceland, lowlands of southern Europe and
most of the Iberian Peninsula. In the Balkans the Purple-edged
Copper is replaced by its sister species the Balkan Copper
(L. candens).

In the Central Baltic area the Purple-edged Copper is widely
distributed. The species has somewhat declined during the last
decades, due to overgrowing of meadows, but it is still rather
common. Surprisingly, the species has not been discovered on
Gotland.

In northern Europe, the Purple-edged Copper is dominantly a
mesohygrophilous species inhabiting humid forest meadows.
It also occurs in dry meadows, especially at the northern limit
of its range. The species seems to prefer small habitat patches.
The main flight period of adults extends from mid-June to mid-
July. Single individuals can be observed in early June and late
July. In Northern Europe the species is principally univoltine.
Individuals of the occasional second generation have been ob-
served in late August. In northern Europe, the main host of the
larvae is the Common Sorrel (Rumex acetosa). At high altitudes
the larvae also feed on the Alpine Bistort (Bistorta vivipara),
and in the East Palaearctic region the species is oligophagous
on Polygonaceae. The species hibernates at larval stage.

The Purple-edged Copper males show aggressive territorial
behaviour. The individuals use a combination of perching and
patrolling in defending territories. In warm and calm weather,
perch phases are more frequently interrupted by patrol flights.
Generally, residents are particularly successful in defending
their territories, leading to a residence time of up to four weeks
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within one territory. Old and already worn males loose fights
against competitors much more frequently than fresh ones.
Territories are preferably located within patches of flowering
nectar plants, of which the most important are the Alpine Bis-
tort and the Meadow Buttercup. Defending nectar sources is an
uncommon territorial system in butterflies, and its evolution
is attributed to the widely dispersed occurrence of receptive
females, which concentrate at rich nectar sources. A reduced
availability to nectar sources is detected to constrain realized
fecundity in females, which explains their behaviour of gather-
ing at good feeding sites.

Management

The main threat for the Purple-edged Copper in Europe is the
decrease and fragmentation of high-quality habitats. The isola-
tion of colonies is increased due to a dramatic loss of tradi-
tionally managed semi-natural grasslands throughout Europe.
Moreover, modern agricultural techniques with a high mowing
frequency lead to a reduction of nectar sources, which makes
moving between habitats more complicated. These factors are
supposed to be significant for regional declines in this seden-
tary species. The Purple-edged Copper is most abundant in old
pastures. However, the species colonizes restored habitats very
slowly. Even five years of restorative grazing in mesic grasslands
is insufficient for the colonization of the species in restored
sites.

Management in semi-natural grasslands should be carried out
periodically and by various intensity, to ensure that the diversity
of patches remain sufficient for target species. Heavy grazing in
the entire restoration area usually results in temporary decrease
of both the quality of the habitat and the diversity. Temporary
loss of host and nectar plants due to unrequited management
methods is exceptionally harmful for specialized butterflies like
the Purple-edged Copper and easily leads to its disappearance
from the locality.

Line-transect count is a useful method for monitoring the oc-
currence and changes in abundance of the Purple-edged Cop-
per. To obtain reliable and comparable results, transects should
be standardized and observed regularly for several years. Mark-
release-recapture procedures can be used to estimate popula-
tion sizes and the mobility of individuals.



Lycaena hippothoe. Photo: Pekka Malinen

0 100km
—

© Area of distribution

Lycaena hippothoe

51




Crested Cow-wheat - Tahkdmaitikka (VU) - Korskovall
(NT) - Harjakas hirghein (NT) Melampyrum cristatum
Author: Leif Lindgren

General information

The Crested Cow-wheat (Melampyrum cristatum) is a 15-40
cm high semi-parasitic herb. The inflorescence is 3 cm high
and cross-shaped if seen from above. The supporting leaves
of the inflorescence are sharply dentate and brownish pur-
ple. The corolla is purple with a yellow lower lip. The form
M. c. f. alutaceum is devoid of antocyan and the supporting
leaves of the inflorescence and the corolla are pale yellow. The
species blooms in July and August.

Ecology

The Crested Cow-wheat is a semi-parasite like other species
of the genus Melampyrum. In Central Europe the species is
known to parasite on many trees such as oak and hazel and
on many different species of herbs, but not on graminids. The
Crested Cow-wheat belongs to a group of species, characteris-
tic for forested steppes- with a continental euro-siberian range.
In Europe the species avoids the Atlantic coast. It occurs in the
southern part of the Nordic countries and western Estonia.

In Finland and Sweden, the Crested Cow-wheat is a species
typical for the archipelago. It favours calcareous soils in warm
dry habitats like dry meadows, wooded meadows and wooded
pastures. It often grows in association with species typical to
calcareous dry meadows like Bloody Craneshill (Geranium
sanguineum), Dropwort (Fllipendula vulgaris), Common ag-
rimony (Agrimonia eupatoria), Wild Basil (Satureja vulgaris),
Wild Marjoram (Origanum vulgare), Hairy St. Johns-wort
(Hypericum hirsutum), and Swallow-wort (Vincetoxicum hi-
rundinaria).

The species is clearly favoured by grazing and mowing and
sensitive to overgrowth of tall herbs and grasses, bushes and
saplings of trees. When the site is left unmanaged the species
numbers increase moderately at first, but decline in an interme-
diate period of time and disappear after a longer period of time.

Management

The Crested Cow-wheat has rapidly declined during the last dec-
ades. The decline is a consequence of overgrowing of meadows and
pastures after the traditional cattle husbandry has been abandoned.

The annual fluctuation of local populations is considerable. In
the Archipelago National Park in Finland the number of speci-
mens may be from two up to ten times more abundant than
the previous year. The reason for this variation in numbers is
not fully understood. Sheep grazing early in the season and
with great intensity is clearly disastrous for the population. On
such sites the specimens of the Crested Cow-wheat are found
on places out of reach for the sheep, like under thorny roses
or between stones. Early mowing is also harmful for the spe-
cies. Grazing should be done with cattle, preferably a bit later in
the season. Sheep should be avoided. Mowing should not take
place until the end of July or in August.
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Melampyrum cristatum. Photo: Leif Lindgren
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Glanville Fritillary - Tipliverkkoperhonen (EN) - Angsniit-
fjaril (NT) - Nomme-tdhnikvorkliblikas (Dd)

Melitaea cinxia

Author: Marko Nieminen

General information

The Glanville Fritillary (Melitaea cinxia) in a middle-sized but-
terfly with a wing-span typically between 33-46 mm. Males are
somewhat smaller than females. The upper sides of the wings
have an orange-brown groundbase-colour with transversal
black bands of variable width. The underside of the hind wings
has a wide creamy- or yellowish-white and orange-brown bands
bordered with narrow black lines. In the innermost whitish
band there are angular spots close to the base. The black spots
in each wing cell of the outer orange-brown band on both sides
of hind wings are characteristic to the species. In the Central
Baltic area it is most easily confused with the Heath Fritillary
(M. athaiia), but these lack the characteristic black spots.

Ecology

The Glanville Fritillary is a widespread species in the Palaearc-
tic region spanning from the Atlas Mountains, Spain, France
and England in the west to Amur in the east. Since the last Ice
Age, most of the Central Baltic region has been colonized by
individuals from the Ural Mountains and Siberia. The Glan-
ville Fritillary is relatively widespread in the Central Baltic
area and is often locally abundant but also strictly restricted
to particularly suitable sites. Habitats are typically sun-exposed
dry meadows with low vegetation and spots of bare rock, sand
or gravel. A good example is the Estonian and Swedish alva-
rs. The amounts of suitable habitats have been decreasing for
many decades throughout the Central Baltic area, mainly due
to over-growing after cessation of traditional grazing and mow-
ing. Because of that, the Glanville Fritillary has been declining
for many decades at least in Finland and Sweden.

The Glanville Fritillary is univoltine in the Central Baltic area,
mainly flying in June and early July. Timing of the flight period
varies considerably depending on accumulation of the temper-
ature sum and weather conditions. They lay eggs primarily on
two larval host plants, which are the Ribwort Plantain (Plan-
tago lanceolata) and the Spiked Speedwell (Veronica spicata).
Other Plantago or Veronica species are very rarely used for egg-
laying, most often the Sea Plantain (P. maritima). Eggs are laid
in clusters of typically 100-200 eggs on the undersides of leaves
close to the ground.

Larvae hatch within 2-3 weeks and live gregariously until the
last instar. Survival rate of larvae is increased with increasing
group size. They spin a communal web on plants where they
spend nights, shed their skins and escape from bad weather.
They repeatedly bask in tight groups in sunshine to speed up
their development. Larval groups regularly consume their host
plants completely and they have to find a new host within some
dm distance from the original plant. Half-grown larvae spin a
very dense nest for overwintering in late August or early Sep-
tember. Final instar larvae may move at least 20 m away from
their last web when they spread around to feed solitarily until
pupation within tussocks and litter in May.
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Egg-clusters can be totally consumed by lacewings and coc-
cinellids, and larval groups by predatory bugs. Larvae are at-
tacked by two specialist parasitoid wasp species. Cotesia meli-
taearum has 2-3 generations within one generation of the
Glanville Fritillary and it may even cause local extinctions.
Hyposoter horticola is a larger species, which causes relatively
uniform death rate of approx. 20-30 % in practically all popu-
lations of the Glanville Fritillary. Pupae are also parasitized,
mainly by chalcidoid wasps.

The butterflies are fairly mobile within a couple of kilometres
distances. Many males stay in their natal habitat patch, whereas
most females leave after they have laid at least one egg-cluster.
Emigration increases with a low density of conspecifics, a low
nectar supply, small habitat patch area and with open areas
adjacent to patches. Immigration increases with habitat patch
area and abundance of nectar sources. Individuals moved at
considerably low rates through unsuitable habitat in a cage ex-
periment. Recently, molecular variation in the phos- phoglu-
cose isomerase gene has been linked to flight physiology and
distances moved at the landscape level.

Management

Increasing habitat fragmentation, i.e. decreasing amount of
habitat, decreasing size of habitat patches and increasing isola-
tion, is the main threat for the Glanville Fritillary in the Cen-
tral Baltic area. Fragmentation increases due to overgrowing of
meadows and habitat destruction. Small populations are par-
ticularly vulnerable to extinctions caused by random variations
in population size and structure and inbreeding depression.
Yearly monitoring of all populations of the Glanville Fritillary
has been going on in Aland since 1993. Monitoring is relatively
easy during the period of fresh winter nests in early autumn.

Locally, populations may be seriously affected by too high graz-
ing pressure, which leads to larval groups becoming destroyed
by grazing animals and to a lack of nectar plants. In The Neth-
erlands, heavy grazing during hibernation has been found ex-
tremely harmful. Grazing is probably harmful also during the
pupal period, and therefore grazing should not be conducted
throughout the whole habitat patch in one year.

These effects can be magnified due to particular weather fac-
tors, which affect populations negatively (environmental sto-
chasticity). Droughts, especially during the time of egg-hatch-
ing and in combination with high grazing pressure, cause local
extinctions. Heavy rain showers can destroy groups of eggs or
small larvae in a regional scale.




Melitaea cinxia

54

© Area of distribution

Melitaea cinxia. Photo: Marjo Saastamoinen
0




Clouded Apollo - Pikkuapollo (VU) - Mnemosynefjiril
(EN) - Mustlaik-apollo (LC) Parnassius mnemosyne
Author: Iiro Ikonen

Directive Species (Annex IV)

General information

The Clouded Apollo (Parnassius mnemosyne) is a protected day
butterfly belonging to the species of strict protection listed in
Appendix I'Va of the Habitat Directive and mentioned in Bern
convention. The species is a protected day butterfly belonging
to the species of strict protection listed in the Appendix I'Va of
the Habitat Directive and mentioned in Bern convention.

The Clouded Apollo is a habitat specialist of traditionally man-
aged semi-natural grasslands and has declined throughout
whole Europe. Its larva is monophagous, usually on a spring-
flowering plant of Corydalis sp., the occurrence of which highly
restricts its occurrence. In Nordic countries the species has suf-
fered from intensification of agriculture, loss of semi-natural
grasslands and especially the ceasing of cattle grazing in natural
pastures.

Ecology

The species has been on the decline for the last hundred years
on almost all of its ranges in Europe. In Finland, the Clouded
Apollo is presently found on the Aland Islands, on the South-
west coast, and the islands between these two areas, but it also
occurs in two places in the interior, Rekijoki and Halikonjoki
-river valleys. Prior to agricultural intensification during early
1900s the butterfly also inhabited wide areas of the inland river
valleys. During recent decades it has vanished from most of its
previous approx. 30 recorded sites in the inland of Southern
Finland. In Sweden it has also been declining and is current-
ly encountered in three regions; in Blekinge coastal areas, in
Roslagen coastal areas and in the delta area of the Indal River.
In Norrtilje municipality 22 out of 24 previous populations
have become extinct. In the Southeastern parts of Estonia the
Clouded Apollo has even expanded territory while some Saare-
maa populations (P. mnemosyne osiliensis) have been extinct.

The foodplant of the caterpillars of the Clouded Apollo are
Corydalis species, usually in the Northern Europe the solid-
tubered Corydalis (Corydalis solida), in Sweden Medelpad and
Jamtland Corydalis intermedia and in Belkinge mostly Cory-
dalis pumila. Later during summer Corydalis sites are usually
grown over by higher vegetation such as Filipendula ulmaria,
Rubus idaeus and other higher plants which push out other
smaller vegetation species, thus leaving more space for Cory-
dalis spring growth. The Clouded Apollo species is univoltine,
the larve diapausing and hibernating within the egg shell. The
larval period starts in April and lasts about 5-6 weeks in nature.
The pupal period lasts 2 weeks in nature and pupae are placed
usually 5-10 cm above ground surface in dry and airy condi-
tions. The female butterfly will mate during the first day of life
and start egg-laying on the fourth day.
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The peak of the flight is reached during the first weeks of flight.
The flight period in Southern Finland river valleys lasts one
month, in Southern Finnish conditions from late May to late
June. The species flies only during sunny weather, as the name
Apollo (god of the sun) indicates. Host plants of larvae have
already disappeared from the ground surface when the butter-
flies lay or drop their eggs in grass or litter in June. However,
the Clouded Apollo does not lay eggs at random but it is able to
identify the habitats of the Corydalis from the chemical stimuli
of the tuber or seeds. Several studies have indicated that the
species favours a mosaic-like meadow-forest structure: open,
moist patches of grassland and more shady, grove-like forest
edges. It favours sunny and shady environments rich in nectar
plants. The female butterflies seem to favour resting in higher
vegetation.

Management

One of the key rules of management of the Clouded Apollo site
is avoiding overgrowth of suitable traditional rural biotope-
habitats and preserving the mosaic structure of the landscapes
including Corydalis and nectar plant areas. In Halikonjoki riv-
er valley, corridors between two subpopulations were cleared
by the riverside, which significantly increased proportionate
movement of Clouded Apollo into these corridors compared
with uncleared area, as well as the conditions for growth of
Corydalis. Narrow patches of the mature forest do not signifi-
cantly hamper the dispersal of the Clouded Apollo but wider
patches can cause a problem. It has been observed that the spe-
cies usually moves between habitats situated close to each other
within a radius of less than 2 km. It has been observed that re-
colonization of the restored habitats located at a distance >5 km
from existing Clouded Apollo metapopulations is in most cases
unlikely because of the restricted dispersal capacity of the but-
terfly. Combining the right kind of management of traditional
rural biotopes and forest habitats would be of crucial impor-
tance to the remaining Clouded Apollo -sites.

When restoring traditional biotopes and planning pasture rota-
tion, one should avoid the possibility of the species being eaten
up or trampled down.

Increasing awareness of people and increasing cooperation
with farmers and landowners are key issues. Usually landown-
ers and farmers are retaining a mosaic landscape with the help
of A-E programmes or other financial incentives. The species
has previously been more abundant and possible areas where
it could be reintroduced could be looked for throughout the
whole Central Baltic area. In Finland one reintroduction has
been successful in Porvoo (from 20 individuals in 2000 to 1,000
in 2011) and new attempts were made in 2012 when female in-
dividuals were reintroduced in southern part of Rekijokilaakso
river valley and Paimionjoki river valley. The source popula-
tion is a site of >10,000 adults in the Northern part of Rekijoki-
laakso river valley. This very large and stable population allows
the use of this metapopulation as a source population for the
reintroductions, with the permission of authorities.




Parnassius mnemosyne. Photos: liro Ikonen
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Dwarf Milkwort - Katkeralinnunruoho (VU) - Rosettjun-
gfrulin (DD) - Méru vahulill (LC) Polygala amarella
Author: Leif Lindgren

General information

The Dwarf Milkwort (Polygala amarella) is a small 5-15 cm
tall herb with intense blue flowers. The inflorescence is a dense
thyrsus with 10-25 flowers. Not many herbs in our wild flo-
ra have such deep blue coloured flowers as the Dwarf Milk-
wort. White flowered colour forms exist, but are rarely seen. In
southern Finland the Dwarf Milkwort starts blooming in mid-
May and blooms a bit more than a month. It is best detected
for monitoring purposes from beginning of June to about the
10" of June. All the specimens bloom at that time and the taller
herbs have not yet closed the field layer.

The Dwarf Milkwort is a European species. In Sweden most
localities are on the east coast and in the Stockholm archipelago
and on the islands of Gotland and Oland. In Estonia the Dwarf
Milkwort is common.

Ecology

The Dwarf Milkwort grows on low, calcareous, mesic or slight-
ly moist meadows with nitrogen poor soils. The species is also
found in secondary habitats, like ditches gravel pits and other
places were the mineral soil has been exposed. The Dwarf Milk-
wort demands calcareous soils. It belongs to the Sesleria- or the
Molinia caerulea -type of mesic herb- rich meadows, charac-
terized by a long continuous tradition of mowing and graz-
ing. Typical species of the same habitat are Blue Moon Grass
(Sesleria caerulea), Bird's-eye Primrose (Primula farinose), Blue
Sedge (Carex flacca), Northern Gentian (Gentianella amarelle),
and Fragrant Orchid (Gymnadenia conopsea). When the site is
left unmanaged the species numbers are decreasing moderately
at first, but rapidly during an intermediate period of time, dis-
appearing after a longer period of time.

The Milkwort acts as a host plant to a monophage butterfly,
Hypercallia citrinalis (EN in Finland). The caterpillars of this
beautiful red and yellow coloured butterfly live in the inflores-
cence and reveal their presence by sewing nearby inflorescenc-
es together.

Management

The Dwarf Milkwort has been monitored during the period
1980-2011 on Jungfruskdr in Archipelago National Park in
Finland. The Dwarf Milkwort was abundant here in the 1920-
1930s, but was absent when the management restarted in 1980
after a period of overgrowth from the 1950s and onwards. The
Dwarf Milkwort was thought to be lost but reappeared myste-
riously in 1988. Either sterile specimens had been overseen or
the Dwarf Milkwort has a seed bank. The species has respond-
ed very positively to the management of the wooded meadows.
The management included clearing of excess trees and shrubs
from the overgrowth period and non-recurring management,
including spring-raking in April-May, mowing in July and
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grazing with cattle and occasionally sheep after the haymak-
ing. Pollarding has been done somewhat irregularly. From 9
specimens at the beginning of 1988 the increase was modest
at first, but rapid from 1995 and onwards. The numbers of the
Dwarf Milkwort were 5000 in the late 1990s and passed 10 000
specimens in 2004.

The Dwarf Milkwort is sensitive to the accumulation of litter,
especially of old aspen leaves that quickly cover small-sized
plants. Inadequate funding meant that the spring raking was
abandoned for a couple of years on a small wooded meadow,
although the mowing continued as before. Consequently the
Dwarf Milkwort disappeared from the site. However, the spe-
cies reappeared on the same site after a three-year period of
spring raking.

In January 2005 the water level in the Baltic was for just a few
days exceptionally high, more than one meter above the nor-
mal level. This alone was enough to eradicate three populations
of Dwarf Milkwort on Jungfruskér. The Dwarf Milkwort is fa-
voured by spring-raking and mowing. These disturbances seem
to be more important than grazing alone.
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Lesser Clubmoss - Mdhki (DD) - Dvirglummer (DD) -
Koldjas selaginell (EN) Selaginella selaginoides
Author: Anna Haapaniemi

General information

The Lesser Clubmoss (Selaginella selaginoides) is a perennial
herb with slender, prostrate dichotomously-branched stems.
Although the species is superficially similar to mosses, it has
true roots and vascular tissue. It can be distinguished from
mosses by its generally taller stature and dimorphic leaves of
fertile stems.

Ecology

The Lesser Clubmoss is a circumboreal species extending spo-
radically across Eurasia with its largest centrers of distribution
in Canada and western Eurasia. The distribution is focused to
the northernmost regions and mountainous areas. In Finland
the Lesser Clubmoss is encountered in the middle parts of the
country and on rare occasions on the islands in the south-west.
In Sweden the species is distributed across almost the whole
country. It is common in the middle but rare in the northern
and southern parts. It can be found in most parts of Estonia but
overall the species is considered endangered.

The lesser clubmoss prefers open, moist, calcareous soil such as
spring marshes, beaches, meadows and pastures. In sub-fossil
pollen stratigraphy the Lesser Clubmoss is known as a cryo-
phyte that indicates severe cold conditions in periglacial tundra
together with Dwarf Birch (Betula nana) and Mountain Aven
(Dryas octopetala).

Management

The Lesser Clubmoss is favoured by mowing and grazing.
When a site is left unmanaged the numbers first decrease rap-
idly and will become extinct after a longer period of time if
nothing is done. It requires a cool and stable environment and
is threatened by anything that alters the moisture content of
the soil. Since the Lesser Clubmoss normally grows in small,
isolated populations inbreeding depression might occur. Focus
should therefore not only be on managing existing habitats but
to also secure suitable new habitats which it might settle on.
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Selaginella selaginoides.

Photo: Leif Lindgren
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Blue Moor Grass - Lupikka (NT) - Alvixing (DD) - Harilik
lubikas (DD) Sesleria uliginosa
Author: Erik Andersson

General information

The Blue Moor Grass (Sesleria uliginosa) is a perennial grass
of the Poaceae family. It is a middle-sized, between 15-50
centimetres high, grass that grows in dense tussocks. The tus-
socks are surrounded at the base by layers of old leaf sheaths
and grows over time into large rings. The straws, which usu-
ally have two short straw leaves, can grow up to a half a meter
high but are normally much shorter. The leaves are a couple of
millimetres wide with a sharp end, the upper side of the leaf
is gray-green and the underside is pure green. The blue moor
grass flowers during May to June and the small grains are flat-
ted with three to five flowers. The Blue Moor Grass is a very
characteristic grass that is easy to recognize among other spe-
cies thanks to the blue-violet puff and the gray-green leaf sides.

Ecology

The Blue Moor Grass grows on low, calcareous, mesic or slight-
ly moist meadows with nitrogen poor soils. It characterizes the
Sesleria- or the Molinia caerulea -type of mesic herb-rich mead-
ows, with a long continuous tradition of mowing and grazing.
Typical species of the same habitat are Dwarf Milkwort (Po-
lygala amarella), Bird’s-eye Primrose (Primula farinosa), Blue
Sedge (Carex flacca), Northern Gentian (Gentianella amarella)
and Fragrant Orchid (Gymnadenia conopsea). The Blue Moor
grass is common in Sweden on grazed wet pastures, hay mead-
ows, beach meadows and along marsh edges.

It can also be found in enclosed pastures and wooded areas but
this is probably a remnant from times when the area was more
open. The Blue Moor Grass can be found on the island of Oland
and Gotland as well as the north and eastern parts of Uppland.
In Finland the blue moor grass is found on the Aland islands
and on only two sites in Finland proper. The species is very
characteristic in West-Estonian calcareous meadows.

Management

There has been a drastic decrease in the central parts of Up-
pland believed to be because of the overgrowth of moist mead-
ows. As with most species linked to pastures and meadows a
reinsertion of management of these habitats is needed. The
species is favoured by mowing and to some extent by grazing.
When the site is left unmanaged the species numbers increase
rapidly at first, no change is noted during an intermediate pe-
riod of time, but the species will decrease rapidly after a longer
period of time.
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Sesleria uliginosa meadow in Aland. Photo: Kimmo Harjamaki
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Rattle Grasshopper - Palosirkka (VU) - Trumgrishoppa
(EN) Psophus stridulus
Author: Marko Nieminen

General information

The Rattle Grasshopper (Psophus stridulus) is a relatively
large species. The usual body length of males is 20-25 mm
and of females 31-40 mm. Males are dark grey to black,
but females are lighter with greyish, brownish or reddish
colours. The most striking feature is the widely bright-
red colouration of hind wings visible at flight. Females
are brachypterous and therefore unable to fly any notable
distances, but the red colouration on wings is still visible.
Males are also readily identified by the rattling flight sound,
which they almost always produce when flying. An adult
Rattle Grasshopper can only be confused with the very rare
Speckled Grasshopper (Bryodemella tuberculata), which
has a smaller area with lighter rose-red colouration on its
hind wings than does the Rattle Grasshopper, and the hind
wings are more transparent.

Ecology

The range of the Rattle Grasshopper spans from the Pyr-
enees in Western Europe to Mongolia and Korea. In the
Central Baltic area, their microhabitats are slopes of vari-
ous sizes (from high esker slopes to dune areas, railroad
embankments and roadsides) usually exposed to south-
southwest. They depend on hot and sunny conditions, and
require sparsely vegetated and short-turfed soil of sand or
refined pebbles for egg laying.

The Rattle Grasshopper apparently has a two-year life cycle
throughout Finland, but mainly annual life cycle in Swe-
den. Eggs are laid in clusters of approx. 20 eggs, which over-
winter twice and start to develop in late May to late June in
this area. There are four larval instars until maturation. The
adult stage occurs from mid-July to late September. The sex
ratio is strongly biased: the numbers of females are typical-
ly 20-30 % of the numbers of males. The Rattle Grasshop-
per is polyphagous feeding on many grass and herb species.
They are, nevertheless, selective to some degree, as several
plant species are not accepted during rearing.

The purpose of the rattling flight sound is not known, as fe-
males do not apparently respond to it. However, it probably
is a display for females, and it has been suggested that the
sound stimulates pheromone excretion in females.

An average individual is very sedentary, which is more or
less self-evident for females as they do not fly. Buchweitz
(1993) found a maximum dispersal distance of 81 m for fe-
males (309 individuals marked), and 700 m for males (451
individuals marked) in southern Germany. Weibart & Fis-
cher (2006) found a maximum dispersal distance of 185 m
for females (349 individuals marked), and 476 m for males
(633 individuals marked) in Switzerland. Moreover, both
larvae and adult females are clustered even within habitat
patches, probably in the most suitable (hottest) microhabi-
tats. Small larvae move actively and the dispersal may be
mainly performed at that developmental stage.
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The sedentary habits of the species strongly restrict its capa-
bility to colonize suitable habitats even at a distance of several
hundreds of metrers. Therefore, local extinctions are nowadays
hardly ever compensated for by colonizations in the Central
Baltic area. That makes every remaining population very im-
portant for the long-term survival of the species.

Management

The greatest threat to the Rattle Grasshopper is habitat loss
caused by succession: overgrowth of early successional stages
due to the lack of processes enhancing openness, such as forest
fires, as well as re-vegetation of grazed areas. Because of habitat
loss the species has rapidly decreased both in Finland and Swe-
den. Its occupancy has decreased by 70 % since 1950 in Sweden
with 100 known locations left. There are 25 locations from the
2000’s in Finland. No reliable information on distribution and
distributional changes is available from Estonia and Latvia.

Conservation of the remaining populations with appropriate
habitat management is currently the most urgent requirement.
Open and hot microhabitats have to exist. It is preferable that a
fair amount of bare ground (sand) is exposed at habitat patches.

Burning is probably the best management method, because it
creates openness very efficiently and sooty surfaces are very hot
during the summer. The best time for burning is springtime
before the larvae start to hatch to avoid killing them. Anoth-
er option is to burn in late autumn after the adults have died.
However, soot has the strongest warming effect after burning in
springtime. Other useful management methods include graz-
ing and mowing. Grazing has been found effective in Sweden,
but too heavy grazing pressure must be avoided. Mowing may
not be enough in itself in a longer term, but removing of scrub
and tree seedlings, and probably also lower vegetation, is need-
ed. Patchy burning at several-year intervals combined with
mowing in other years might be a usable management strategy.
It is extremely important not to manipulate the whole area of a
habitat patch at the same time (year) to avoid e.g. removing too
much of the food plants and increasing mortality.

Another urgent need is to restore currently unsuitable but pre-
viously suitable habitat patches, especially if they are located
close to surviving populations. “Close” means within the dis-
persal distance, which is some hundreds of meters. However,
restoration is highly desirable on sites further away from cur-
rently occupied habitat patches, too. Larger high-quality sites
should especially be restored and individuals of the Rattle
Grasshopper transferred there. Due to the very restricted col-
onization ability, it will not reach suitable areas further away
from the current populations by itself, so re-introductions are
crucial for reversing the declining trend and for the long- term
survival of the species.

Population sizes of the Rattle Grasshopper can be monitored
with various methods. The fastest method is fixed line transects
through the habitat, preferably with marking of individuals at
the same time. Another fast method is fixed counts, in which
one thoroughly covers a fixed area in a fixed time. The most
time-consuming but also the most accurate method is mark-
release-recapture within the entire habitat patch.




Psophus stridulus. Photo: Pekka Sundell
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Wild Thyme - Kangasajuruoho (NT) - Backtimjan (DD) -
Nomm-liivatee (LC) Thymus serpyllum
Author: Iiro Ikonen

General information

The Wild Thyme (Thymus serpyllum) belongs to the family La-
miaceae. It is a low, usually prostrate subshrub growing to 2 cm
tall with creeping stems up to 10 cm long, with oval evergreen
leaves 3-8 mm long. The strongly scented flowers emerge in
Central Baltic region between June - August and are either lilac,
pink-purple, magenta, or a rare white, all are 4-6 mm long and
produced in clusters. The hardy plant produces odours ranging
from heavily herbal to lightly lemon, depending on the plant.

Ecology

The Wild Thyme prefers dry habitats such as eskers, dry mead-
ows, rocky meadows, road verges, calcareous meadows and
coastal sandy meadows. The species is partly diclinous, having
stamens and pistils in different flowers, some individuals are
monoclinous. The plant produces 1-4 seeds/flower and has a
seed bank. The dispersal unit of the Wild Thyme is a hispid
spiky corolla that can attach to the fur of cattles. In studies by
A. Eriksson, the Wild Thyme populations were found on ant-
turfs, which may indicate dispersal by ants.

Management

Occurrence of the Wild Thyme on site indicates that grazing
pressure is not too low and not too stark for seed production.
The species has declined because of lack of disturbances such
as ceasing of forest fires and overgrowth. Thus the creation of
replacing environments is nowadays important as well includ-
ing active management of sand and gravel pits and road verges.
The species benefits from forest fires on eskers and reasonable
disturbance in the form of grazing and trampling. Sheep do not
prefer this species.

Management and plantation experiments have taken place in
Finland on eskers of Hyyppdrd and Komio and in Archipela-
go (Oré island). Ericsson (1998) emphasized that the species
is found in managed habitats with long and continuous graz-
ing regime. “The results indicate that the distribution range of
the Wild Thyme has been influenced by human activities, both
for the dispersal phase and for the maintenance of established
populations, and that this influence may reach back to the Iron
Age. Because of the poor establishment in undisturbed and
more fertile habitats, and the exclusive appearances in managed
sites, long continuous management by grazing and haymaking
is obviously important for the maintenance of this species”. Er-
icsson stressed that in historical times these populations were
possibly connected with each other in a metapopulation sys-
tem, but nowadays, due to habitat fragmentation and chang-
es in farming systems, they are most likely isolated (Ericsson
1998). The species is an important nectar plant for insects and
a host plant for many rare insects as well, including bluewings
Large Blue (Phengaris arion) and Eastern Baton Blue (Pseudo-
philotes vicrama).
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Thymys serpyllum. Photo: Iiro Ikonen
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Species in coastal meadows and lagoons

False Fox-sedge - Revonsara (VU) - Blankstarr (DD) - Tihe
tarn (DD) Carex otrubae (syn. Cuprina)
Author: Anna Haapaniemi

General information

The species is fairly similar to the True Fox-sedge (Carex vulpi-
na) and they can easily be confused with each others. The False
Fox-sedge (Carex otrubae) is slightly smaller, 30-75 cm high.
The leaves are light green in colour but otherwise similar. The
culm is different in shape and instead of a concave side, it has
a convex side. Also, the lower most leaf of the spike is clearly
a distinctive feature and sometimes almost the length of the
spike. The plant forms several yellow brown spikes with some-
what less dense in flower arrangement than the True Fox-sedge
and the utricles are shiny.

Ecology

The species can be found on wet, sometimes shaded, places on
heavy soils, marches, ponds, ditch margins and coastal meadow
areas. In Nordic countries the species closely follows the distri-
bution area of the True Fox-sedge with the difference of spread-
ing onto the west facing coastal margins, and hence it has been
found all the way up from the Norwegian coasts. It is likely that
the species has disappeared altogether from the mainland Fin-
land and from Jungfruskir in Houtskér and found currently
only on the Aland islands. The Finnish sites on Aland are on
moist coastal meadows and on the margins of field ditches.

Management

The particular reasons for the decline of the species are not ful-
ly understood, but it is suspected that overgrowing is the main
factor. Thus, the management quite possibly follows similar
guidelines as for other sedge species. The mowing and grazing
of coastal meadows is imperative to keep them from being over-
grown with reeds. In recent years the numbers has increased in
Sweden, probably due to a diminishing grazing pressure.
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Carex otrubae. Photo: JC Schou, Biopix
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Fleabane Tortoise Beetle - Morokilpikuoriainen (VU) -
Svartbent skoldbagge (NT) Cassida murraea
Author: Ilpo Mannerkoski

General information

Tortoise beetles are flat and broad, oval or nearly round leaf
beetles (family Chrysomelidae). The half round pronotum
wholly covers the head which is visible only from below. They
can retract their antennae and legs very tight beneath their
body when disturbed. Most Cassida species, 22 species record-
ed from Fennoscandia and Baltia, are green or yellow-green by
colour. Both larvae and adult beetles are usually seen on their
herbaceous food plants. The spiny larvae have, at the tip of their
abdomen, a forked appendage on which it carries its frass and
exuviae as camouflage. The larvae thus look like small heaps of
rubbish on the leaf.

The Fleabane Tortoise Beetle is a 6-8 mm long beetle. Usually
itis easily identified by its colour. Its upper side is brownish-red
or orange-red and it has small black spots on the elytra. Along
the suture of elytra it has a black stripe. The legs and antennae
are wholly black. The ventral side is also black. It is, however,
important to keep in mind that after hatching young adults of
this species are also green with black markings. They have the
final colour just after hibernation.
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Ecology

The Fleabane Tortoise Beetle is usually living in moist areas,
most often shore meadows, but it can also live in more dry
habitats. In Finland, it occurs only on the sea coast near the
shoreline. It lives mainly on Inula species, like the Irish Flea-
bane (Inula salicina). It is also known to live on Pulicaria spp.,
Carpesium spp. and Mints (Mentha spp.). The adult beetles fly-
ing in late May and early June looking for food plants. They are
good fliers and are able to find isolated patches of food plants.
This is the only period when the species can spread out to new
areas. The beetles are eating holes to the leaves or top shoots of
food plants in that time. They never gnaw the margins of the
leaves like many moth larvae living on the same plants. In June,
the females stick their eggs in small holes gnawed by them to
the stems and cover them with a layer of secretion.

The larvae are often eating winding galleries in the leaves but
especially when bigger they also eat holes through the leaves.
There are big differences in the phenology of single specimens,
so adult beetles and larvae of different ages can often be found
on the plants at the same time. The light-green larvae grow up
to a length of 7 mm. The larvae probably go to the ground for
pupation. The new generation hatches mostly in July. After that
the young, green-coloured beetles eat some weeks on the plants
before hibernating in the ground among plant debris.

In Finland, the Fleabane Tortoise Beetle is a rare species living
only in very restricted areas on the islands and coast of east-
ern Gulf of Finland. The food plant however has much wider
distribution in southern Finland. In Sweden, the Fleabane Tor-
toise Beetle has a scattered distribution and is nowadays known
from three separate areas: Oland, one location near the lake
Vinern in Véstra Gotaland and a small area in the coastal Up-
pland. There are also old records from Scania and Gotland. It is
also known from all Baltic Countries and from the surround-
ings of St. Petersburg in Russia. The general distribution is Asi-
atic European extending from Great Britain and southern part
of North-Europe to south-eastern Europe, Caucasus, Central
Asia, Siberia, Mongolia, western China and Japan.

Management

The habitats for the Fleabane Tortoise Beetle are often threat-
ened by overgrowth after grazing and mowing has ceased.
Construction and mechanical wear related to the summer cot-
tages and other leisure time use of seashores are also important
threat factors for the species. Populations are usually small and
isolated and disappear easily. In Finland, it is a species under
strict protection according to annex of the Nature Conserva-
tion Decree.

The conservation and management of any species must be
based on exact information on its occurrence. The mapping
and monitoring of the Fleabane Tortoise Beetle is possible from
the beginning of June to August. In areas where Cassida ferrug-
inea, which makes similar markings in leaves, is living the adult
beetles are seen. In areas without C. ferruginea the occurrence
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Cassia murraea. Photo: Peter Orchard

can be confirmed by the feeding markings alone, and July is
probably the best time for that kind of survey. The adult beetles
are easily seen in June, but in August the young green adults
are more difficult to find. A sweep net is usable in finding the
adult beetles.

Most important in the management of the habitat is to make
sure that the food plant has good growing conditions. Continu-
ing or restarting grazing is the best means of management in
many areas, but too intensive grazing should be avoided. The
grazing must be light and irregular and it should not be started
too early in the spring. Some populations of the Fleabane Tor-
toise Beetle have disappeared after too intensive grazing. At
least in Finland most occurrences are small and may not be
suitable for grazing. There is no practical experience available
on the influence of mowing to the Fleabane Tortoise Beetle.

66



Fourleaf Mare’s-tail - Nelilehtivesikuusi (EN) - Ishavshist-
svans (CR) - Neljalehine kuuskhein (..) Hippuris tetraphylla
Author: Erik Andersson

Directive Species (Annexes II, IV)

General information

The Fourleaf Mares-tail (Hippuris tetraphylla) is a perennial
aquatic plant which grows in an upright position to a height
of 15-40 cm. The stalk usually becomes a couple of decimetres
high and is covered with rims of four to five leaves. The leaves
are blunt and three to five millimetres wide. The flowers grow
on the axillary and are quite inconspicuous. The plant is often
confused with H. x lanceolata, which is a hybrid between the
Fourleaf Mares-tail and the more common Common Mare’s
Tail (H. vulgaris).

Ecology

The Fourleaf Mare’s-tail grows on soft bottoms and prefers a
sheltered environment in brackish water. On all the sites where
it has been found in Sweden there have been flat beaches with
a swift rise of land. The four locations where it has been found
are believed to exist due to seeds drifting from the Finnish
population where it also is more common. It can be found all
along the Finnish coast with a distinct concentration peak in
the Uleaborg area. The species in Finland is clearly favoured
by mowing and grazing, especially in the southern part of its
distribution, where the land upheaval is moderate. The sites of
the Fourleaf Mare’s-tail are often threatened by overgrowing by
reeds. The Fourleaf Mare’s-tail can also be found on along the
shores of Alaska, Canada, Russia and northern Europe.

Management

The Fourleaf Mare’s-tail is a weakly competitive species and
achieves optimal growing conditions when it grows in very
loose substrate. According to Ericsson 2006, the Swedish popu-
lation wasn’t declining and since there were no apparent threats
to be found no actions were taken. However if the population
in both Sweden and Finland starts to decline there might be
need for ex-situ cultivation or preservation so the populations
need to be closely monitored. The waters of the Baltic Sea also
need to be improved in order to optimize the growing condi-
tions for the Fourleaf Mare’s-tail.
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Hippuris tetraphylla. Photo: A Neumann, Biopix
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European Medicinal Leech - Verijuotikas (VU) - Blodigel
(LC) - Apteegikaan (NT) Hirudo medicinalis
Author: Juhani Terhivuo

Directive Species (Annex V)

General information

The Medicinal Leech (Hirudo medicinalis) has two thin dor-
sal red stripes on dark, brownish or greenish background. The
ventral side is darkly pigmented with white and grey markings.
Adults are 10-15 cm in length and 1-1.5 cm in width. Both the
anterior and posterior ends of the body bear a sucker, which is
used for adhesion. The Horse Leech (Haemopis sanguisuga) is
another large leech species and common in the Central Baltic
area. It can be confused with the Medicinal Leech, but it lacks
jaws and does not suck blood; it consumes small invertebrates
at the bottom of bodies of water.

The Medicinal Leech has a variety of sense organs including
touch receptors, light organs, vibration receptors and chemore-
ceptors distributed along the body. There are five pairs of dor-
sal eyes on the anterior part of the body. Sense organs aid the
Medicinal Leech to detect host vertebrates. In a pool the leech
swims towards warm parts of a vertebrate body. Sweat, warmth
and water movement actions of host animals cause the leech to
swim closer and attach itself. In contrast to most other leeches
recorded in Finland the Medicinal Leech is less photonegative,
i.e. it may be seen swimming at daytime.

The Medicinal Leech is hermaphrodite, i.e. it has male and
female reproductive organs. Only sexual reproduction is re-
corded. In copulation one partner acts as male and another as
female. Possibly, in head to tail position reciprocal fertilization
can also take place, i.e. both partners act as male and female at
the same time. Fertilized eggs are laid into cocoons which are
deposited into wet or humid shore soil close to waterline.

Ecology

In Finland, the Medicinal Leech occupies stagnant water-bod-
ies such as pools and lakes where at least some vegetation, es-
pecially Nuphar, Nymphaea and Typha species, as well as water
mosses, are present. These provide underwater shelter for the
leech waiting for its prey.

The Medicinal Leech is a native of several countries in South
and Central Europe, as well as South and East Asia. It was post-
glacially distributed northwards up to the countries around the
Baltic Sea basin. Perhaps it can make even long dispersal jumps
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when attached to the host animal. But, abiotic factors such as
floods may have aided in its dispersal as well. Because the spe-
cies has had widespread medical use during hundreds of years,
its northward dispersal has also been aided by man.

The Medicinal Leech was previously present in an area from
southern to central parts of Finland up to the city of Kuopio.
In the late 1800s and early 1900’ it was widely used for medical
purposes and it was introduced into new ponds. In the 1800s
the Medicinal Leech was recorded in at least 33 ponds mostly
in Satakunta and Hame. In the middle of 1900s it still belonged
to the list of products sold in Finnish apothecaries, when ap-
proxi-mately 65,000 specimens were annually used for medical
purposes in Finland. From the early 1900s populations started
to decline because suitable wetlands were drained and grazing
on shores diminished. There were only two localities known in
Aland and one on the southern coast in the 1980s. Currently,
the species is recorded in a few separate ponds on the Aland
Islands, in southwestern Finland and in southern Hame.

Management

Over-collecting for medical purposes is unlikely to be a threat
today, even though it may have had local impact on the Me-
dicinal Leech populations in the past. More significant issues
nowadays are the conversion of grazed wetlands to arable culti-
vation, decreasing numbers of natural drinking sites for cattle,
pollution of suitable water-bodies, more intense land use such
as filling up wet habitats and pools, increased drainage lower-
ing water level locally, and fewer host species.

Needs and methods for conservation still have to be worked
out. At present, the conservation of known populations and
their habitats may be preferred. Construction of pools with a
shallow shore would create suitable habitats for the Medicinal
Leech, and also for amphibians, which serve as prey animals
for the leech. Reintroductions to sites where the species has oc-
curred could be considered as well. New populations should be
searched for and studied in detail to determine their current
status.

Populations should be monitored in order to meet possible
future threats. There are various ways to monitor the species.
One can choose 3-5 sites by the pool and use a waternet with a
fixed number of sweeps from the bottom material and among
submerged vegetation per site and per visit. Moreover, one can
provide a small piece of fresh and bloody meat at the end of a
string tied to a stick and move the lure back and forth in shore-
water for a couple of minutes. One may also walk bare-footed a
given time in shore-water and count the leeches revealed.



Hirudo medicinalis. Photo: Juhani Terhivuo
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Yellow-spotted Whiteface - Tadplilampikorento (DD) -
Citronflickad kirrtrollslinda (DD) Suur-rabakiil (DD)
Leucorrhinia pectoralis

Author: Marko Nieminen

Directive Species (Annexes I, IV)

General information

The Yellow-spotted Whiteface (Leucorrhinia pectoralis) is a
middle-sized dragonfly species with wingspan of approx. 65—
70 mm. Leucorrhinia species have a whitish forehead (frons)
which separates them from other dragonflies. Males are mot-
tled black, red and orange-yellow, whereas females have black
base-colour with strong yellow patterns. Matured Yellow-spot-
ted Whiteface males (and often also old females) can usually be
distinguished from other Leucorrhinia species by the lemon-
yellow dot on the upper side of the 7" segment of abdomen.
However, the dot is quite pale in pre-mature individuals and
young mature females, and then the species can only be distin-
guished by details of genital area. It is most easily confused with
the Ruby Whiteface (L. rubicunda).

Ecology

The range of the Yellow-spotted Whiteface spans from Central
Europe to Ukraine, southern Russia and Kazakhstan including
southern Fennoscandia. A notable amount of the European
population occurs in southern Finland and southern Sweden.
It has been spreading towards the north and also become more
common in the Central Baltic area in recent decades, except
perhaps in Estonia where it is considered declining. The Yel-
low-spotted Whiteface is listed in appendices II and IV of the
European Union habitat and species directive, but is not threat-
ened nor nearly threatened within the Central Baltic area.
However, the listing in appendix IV means that it is forbidden
to deteriorate or destruct the breeding sites or resting places of
the Yellow-spotted Whiteface.

The species is selective with regard to breeding waters, even
though the preferred habitat types apparently vary regionally.
Larvae even tolerate quite acidic water. In Finland it lives in
lush lakes, ponds, bays of the Baltic and even ditches, and is
often found in more open patches with abundant aquatic veg-
etation within reed-beds. In Sweden, it breeds in ponds with
abundant vegetation, mire ponds, small lakes and delta areas, as
well as in bays with dense vegetation of larger lakes. The major-
ity of populations inhabit naturally eutrophic lakes and oxbow
lakes in Latvia, even though dystrophic water-bodies including
lakes and ponds in raised bogs and mires are quite often used.
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The breeding sites are at mid-successional stage, i.e. areas of
both open water surface for egg-laying and dense aquatic veg-
etation for larvae to hide within are required. Visual habitat
recognition by the Yellow-spotted Whiteface is based on the
pattern of polarized light and on structural properties. It has
been shown experimentally that structural features of the habi-
tat, such as emergent vegetation, are important for the choice
of breeding habitat.

In the Central Baltic area, the main flight period starts around
mid-June and lasts until mid-July, but there is a lot of variation
depending on the yearly temperature sum and weather condi-
tions. After maturation, males take over and defend a small ter-
ritory at a breeding place. They sit and wait, usually on verti-
cal plant parts, for females to arrive for mating, which starts at
flight and continues within vegetation approx. 15-25 minutes.
After mating, females almost immediately start to lay eggs by
dipping their abdomen into water from free flight.

Management

Stray individuals are every now and then found several kilome-
tres from known breeding sites, which is in concert with ob-
served colonisations of restored and relatively isolated ponds.
Based on studies for several years it has been suggested that the
regional occurrence is based on meta-population dynamics, i.e.
extinctions of local populations and (re-)colonisation of empty
habitats.

Possible threats for some populations in the Central Baltic area
include increased shading of small breeding sites by surround-
ing trees, overgrowing of ponds previously used for drinking
sites by cattle or for watering plants, too dense vegetation due to
eutrophication of water-bodies, stocking ponds with fish which
feed on larvae and decrease oxygen levels, pesticides and ferti-
lizers spread for agricultural purposes, changing land-use (e.g.
infilling of ponds, recreational renovations of water-bodies)
and pollution in urban areas, and rapid changes in water-levels.

It may be necessary to perform habitat management in some
sites, e.g. by dredging or mowing. Experience in habitat man-
agement comes from Central Europe where the species is
under threat. Some successful restoration projects have been
performed there. A formerly drained mire was restored by
damming in Germany and the Yellow-spotted Whiteface colo-
nised that site within a few years. Rotational management of
breeding ponds promoted local populations in Switzerland. A
habitat management project aiming at habitat restoration of
Yellow-spotted Whiteface sites has recently been started in Es-
tonia. At least one monitoring programme has been carried out
in Schleswig-Holstein, Germany. Monitoring is easiest during
the flight season, when adults can be counted using different
methods.



Leucorrhinia pectoralis. Photo: Petro Pynnonen
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Adder’s-tongue - Harilik maokeel (DD) - Orm-tunga (DD) -
Kédrmeenkieli (LC) Ophioglossum vulgatum
Authors: Tapio Saario & Erik Andersson

General information

The Adder’s-tongue (Ophioglossum vulgatum) is a small plant
of the Ophioglossaceae family. The stem reaches 30 centimetres
at the most and it consists of a single egg-shaped green leaf and
an upper upright sporangium. The sporangium has 10-40 yel-
low-green sporangia and a sterile end. It flowers between June
and August. The Adder’s-tongues are easy to recognize but hard
to find due to its size and if the sporangium hasn’t developed it
is easy to mistake it for a Common Plantain (Plantago major).

Ecology

The characteristic environments for the Adder’s-tongue are
coastal meadows and meadows with low vegetation. It is also
found on along the supralittoral zones with hay meadows, cal-
careous rich moist meadows and along wet areas in pastures.
It also seems to survive well in overgrown pastures by growing
under dense gatherings of Meadowsweet (Filipendula ulmaria
L.). In Sweden the plant can be found along the east coast up
to the county of Hilsingland with strong inland populations
in Uppland and the areas around Lake Vittern. Most Finnish
sites are located on coastal meadows. Only on the Aland islands
is the species found on the supralittoral zones with calcareous
meadows as well. In Finland it is also found along the coast
with a concentration in the south western part.

Management

In Finland the Adder’s-tongue is almost exclusively a seashore
species, where occurrences in Sweden and central Europe are
quite common in the inland areas. The main reason behind the
decline of the Adder’s-tongue is mainly because of the over-
growth of shore meadows. In the south-west Finnish archipel-
ago, the Adder’s-tongue seems to in some places, to have in-
creased somewhat during the last century. This is probably due
to the abandonment of grazing and subsequent eutrophication.
This indicates that intensive grazing would have an impact on
the Adder’s-tongue populations, which prefer nutritious and
moist conditions. The ideal management practices for it seem
thus to be low exploitation, very little grazing and moderate
mowing.
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Ophioglossum vulgatum. Photo: Leif Lindgren
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Marsh Lousewort (Red Rattle) - Luhtakuusio (LC) -
Kirrspira (DD) - Soo-kuuskjalg (NT) Pedicularis palustris
Author: Anna Haapaniemi

General information

The Marsh Lousewort (Pedicularis palustris) is a fairly large bi-
ennial plant growing to a height of 20-80 cm. The stem is often
reddish and forms branches. The leaves are positioned upright
and in an alternate fashion along the stem and they also form a
basal rosette. The leaves are pinnate, or feather shaped, and the
middle rib of the leaf is two mm wide and flattened. The flower
has two lips of equal length which form a cylindrical shape with
the lower lip consisting of three lobes and the upper having a
sharply convex tip. The flower is purplish-red in colour with
the upper lip having a more intense shade. Sometimes yellow

or white variants can occur. The calyx is hairy with two leaf-
like lobes.

Ecology

The Marsh Lousewort belongs to a fairly new genus originating
from the Himalayas from where it has spread to Europe and
to the rest of the Northern hemisphere after the last ice-age. It
used to be common in natural wetlands in different regions of
Europe, but is today endangered in many places across Europe.

Only in the Nordic countries is the species still quite common
in many places with large undisturbed areas. In Finland and
Sweden, although common, the plant is rarely abundant. It is
known for several variants (Pp. ssp. palustris; Pp. ssp. opsiantha;
Pp. ssp. borealis) habiting slightly different regions. The Marsh
Lousewort grows on nutrient-poor wetlands e.g. on shores
and flood-influenced meadows, lake shores, riversides, moist
meadows, fens, boggy margins and rich swamps. Marsh Louse-
wort is a hemi-parasitic plant using extra nutrition from other
close-by plants. The species has largely disappeared from the
costal meadows of southern Finland, for instance from all sites
in the Archipelago National Park, were it grew in more than ten
localities in the beginning of the 20" century.

The Marsh Lousewort suffers from habitat loss due to both the
abandonment and the intensification of land use during the
last few decades. The species is a short-lived biennial and se-
melparous plant with only a short-term persistent seed bank,
and thus the persistence of the species entirely relies on regular
seed production. Also, Marsh Lousewort is heavily dependent
on pollinators because of its low auto-fertility. The plant can
only be pollinated by the most powerful insects and is there-
fore heavily reliant on bumble-bees. Bumble-bees are known to
be attracted by high flower densities, indifferent as to whether
the flowers are of the same or co-flowering species. Hence, low
densities of flowers in small and fragmented populations with-
out the other species flowering around it can have detrimental
effects.
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Management

When growing on seashore sites the Marsh Lousewort, simi-
lar to many other seashore species, seems to be negatively
influenced by grazing, perhaps suffering directly from graz-
ing and trampling. They may also suffer indirectly through al-
tered salinity in the soil resulting from trampling by cattle and
compression of the soil. However, regardless of the negative
influence of the grazing, seedling establishment is only possi-
ble when small gaps are present in the vegetation. Therefore,
management plans should include either moderate grazing or
mowing and haymaking, which would reduce the amount of
competition for light and would lead to suitable conditions for
germination and establishment.

A single incidence has been recorded where a suitable habitat
has been created by lowering the water table of a lake in com-
bination with a human deposition of sandy material. Genetic
processes are another aspect to be considered when planning
future conservation efforts for the species. A high amount of
genetic differentiation has been detected between different
populations of Marsh Lousewort. This variation can be lost if
management of the remaining populations is only concentrat-
ed on the large populations, letting the smaller ones decline.
One measure to prevent this is to use artificial gene flow while
the main efforts should focus on restoring populations regard-
less of their size. When the site is left unmanaged the species
numbers increase moderately at first, but decline somewhat on
an intermediate period of time and rapidly after a longer period
of time.
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Pedicularis palustris. Photo: JC Schou, Biopix
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Bird’s-eye Primrose - Jauhoesikko (EN) - Maj-viva (VU) -
Padsusilm (NT) Primula farinosa
Author: Erik Andersson

General information

The Bird’s-eye Primrose (Primula farinosa) is a perennial herb
of the Primulaceae family. It has a basal rosette of leaves and vi-
olet flowers located at the top in rounded clusters with around
20 flowers. The leaves are green and tongue-like with a smooth
topside and a white powdery underside. The stem is normally
5-25 centimetres high but on alvar-soil it may sometimes be
a bit shorter. The Bird’s-eye Primrose flowers in May to June
with red to pale violet flowers and the flowers are heterostylous,
meaning that they have either long or short epipetalous. The
crown has a wide skirt with a yellow mouth. The crown spout is
about half as long as the skirt’s diameter.

The Bird’s-eye Primrose can be confused with the northern
relative Scandinavian Primrose (P. scandinavica) but the later
has fewer flowers and the epipetalous are of equal length. This
takes time though and it will take a lot of patience to ensure a
steady and stable population.

Ecology

The Birds-eye Primrose prefers calcareous rich soil and used
to be quite common on wet and mesic meadows, in fens and
on beach meadows, but does not grow on coastal meadows. In
Sweden it is considered common on the island of Oland and
Gotland but it can also be found along the coast of the main-
land and some parts of the county of Jimtland. In Finland it can
be found in small numbers on the islands surrounding Aland.

Management

The Bird’s-eye Primrose has decreased heavily in numbers due
to overgrowth of the important wet meadow habitants in the
inland areas. A study made in Great Britain shows that the
main reason behind the decline is due to loss of habitat through
drainage, fertilization, re-sowing and overstocking. Slotte
(2003) did a study were he found that in areas where grass cut-
ting had been reintroduced, the Bird’s-eye Primrose started to
increase in small numbers.
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Primula farinosa. Photos: Iiro Ikonen
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Common Glasswort - Suolayrtti (EN) - Glasort (DD) - Hari-
lik soolarohi (LC) Salicornia europaea
Author: Anna Haapaniemi

General information

The Common Glasswort (Salicornia europaea) is a small, up to
5-20 cm tall, succulent herb. The plant is mostly composed of
a green to reddish stem with its leaves reduced to small scales
making the plant appear leafless. The erect photosynthetic
stems are composed of short cylindrical internodes that branch
off from a horizontal main stem. The reddish colour may be
more emphasised towards autumn. The flowers of Salicornia
are characteristically embedded into the fleshy tissue of the
stem. Distinctive feature of the Common Glasswort is the cen-
tral of the three flowers being distinctively larger than the two
laterals. However, the species also exhibits a significant amount
of variation in its outward appearance due to differences in
growing sites and in annual changes in weather.

Ecology

The genus Salicornia has spread globally except for Australia
and South America, and in Europe much of the distribution
can be attributed to the Common Glasswort occurring around
most of the European coastline, where it is the first colonizer of
open tidal flats and often forms extensive monocultures. The
species of the genus Salicornia are so called halophytes, which
tolerate high levels of salinity and are thus associated with sa-
line, brackish or alkaline substrates. The habitats are mostly
established on unconsolidated sediments ranging from clay to
sand and occasionally on gravel in case it co-occurs with a finer
mixture. The substrates are often sludgy or muddy coastal flats.
The plant has created a resistance to alternating levels of salin-
ity by producing three types of seeds which differ in size. The
largest tolerate the highest level of salinity and they germinate
at the very beginning of the growing season; the smaller ones
form the seed bank of the species asserting that species can re-
cover after unfavourable growing condition. However, it seems
that a continuous seed production is needed as the seed bank
does not preserve well beyond a year’s time limit.

In Finland the occurrence of Salicornia has been especially
connected to the existence of dry salt soils strongly related to
the aridity of the summer season. Hence, its descriptive aridity
index (de Matonne index) appears to be the most determining
factor of Salicornia’s distribution in Finland limiting it to the
very coastal rims of the country, the Aland archipelago, the ar-
chipelago of Finland Proper and the Bay of Bothnia. However,
the emphasis of the distribution on the western coastal region
of the Aland islands and the Gulf of Bothnia is likely a result
of post-glacial rebound, which has relatively recently exposed
swaths of land from sea; from the Gulf of Finland, where this
process is in lesser effect, no records of Salicornia exist although
aridity index would predict suitable conditions.

In Sweden the Common Glasswort can be found especially
along the west coast, while the occurrences on the eastern coast
are patchy and rare.
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Management

The Common Glasswort is declining in many areas and it is
suspected that one reason for this is the general eutrofication of
the Baltic Sea which also affects the terrestrial coastal regions.
This is quite possibly a contributing factor to the overgrowing
of the coastal regions, while the main reason for overgrowth
most likely lies in the general change of farming, particular-
ly in decline of grazing and mowing practices. The Common
Glasswort is rapidly outcompeted by perennials, especially by
reeds, in undisturbed areas and will eventually be overgrown.
Hence, the species survives almost solely on ephemeral and
disturbance-generated patches.

Methods of disturbance can vary and for conservation purpos-
es new habitats can also be generated by artificially maintained
patches. Commonly, livestock both disturb the vegetation cov-
er and break the soil surface keeping the tall competitive plant
species at bay, thus facilitating the survival of the population,
while along the Baltic Sea coast for example increase of winters
with no sea-ice cover can have a negative influence by promot-
ing overgrowth of coastal meadows.

The species cannot survive conditions in which the soil be-
comes waterlogged for longer periods of time, and for example
in Hailuoto (Isonmatala) in the Bay of Bothnia high water lev-
els might have been the reason for losing its large population,
especially when the remaining stock at the site was above the
water level at the time of the deluge.

The influence of rotting plant material to the survival success
of the Common Glasswort appears to give opposing views: ac-
cording to Piirainen (1989) change in mowing practices has
meant that the hay is often left on to the ground to rot, and it is
suspected that this has a negative influence on the survival of
the species. However, when spring flooding washes up debris
onto the marsh areas, the decomposing material kills the veg-
etation below it creating new bare patches for Salicornia. This
difference in views may be merely a result of different habitats
with other influencing factors. General climate change factors
can also influence the occurrence of the Common glasswort
with the decline in salinity due to increased rainfall.

In Finland the Common Glasswort is also a host plant to two
threatened butterfly species, Glasswort Case-bearer (Coleopho-
ra salicorniae) (EN) and Sea-aster Groundling (Scrobipalpa sa-
linella) (CR), both being entirely reliant on Salicornia due to
their monophagous larval stage, which also requires fairly ex-
tensive stocks of Salicornia for its survival.

An experiment in Kékar, in the Aland archipelago, has given
good results in restoring the habitats of the Common Glass-
wort for butterfly conservation purposes. Six patches of an area
of 2 x 10 m previously known for having stands of the Common
Glasswort was scraped free of vegetation with a bulldozer. In
the following year one of the patches had its entire area cov-
ered with a tall, dense and vigorous Salicornia -population. The
clearing should be done either early in spring or optionally late
in the autumn.
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Salicornia europaea. Photo: Leif Lindgren, Metséhallitus
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Brookweed - Suolapunka (EN) - Bunge (DD) - Lihtrand-
pung (EN) Samolus valerandi L.
Author: Erik Andersson & Anna Haapaniemi

General information

The Brookweed (Samolus valerandi) is a perennial, bare herb
with a distinctive light green colour. The stem is between two to
forty centimetres high. The dull green leaves are partly distrib-
uted along the stem and partly gathered as a gray-green basal
rosette. The Brookweeed usually flowers around July to August
and the flowers are located in a protracted sparse cluster. They
have short stems which often have small bracts. The crown is
white, bell shaped and surrounded by round tabs and is a bit
longer then the feed. The capsule is round, enclosed by the feed
and has small black seeds.

Ecology

The species has a wide distribution pattern in the northern
hemisphere, and in addition to Europe, the Brookweed can be
found from North America and Asia. In Finland, the records of
the species extend up to the ice-sheet retreat of the last Ice-Age.
Currently, the distribution is limited to two separate regions,
one on the island of Aland and the other on the mainland
coastal rim between Helsinki and Hamina. On mainland Fin-
land ca. 50 sites of Brookweed occurrence have been known, of
which only ten are left. In Sweden, the Brookweed can almost
exclusively found along the calcareous beaches along the Baltic
Sea, but also in the western parts of Scania. The species has ex-
perienced a rapid decline during the last couple of decades. The
reason for this decline is the general eutrofication of the Baltic
Sea and its shorelines and the recent cessation of the formerly
common practise of grazing on shores. Common feature for
the remaining populations is the abundance of bare soil, lack
of Common Reed (Phragmites australis), and occasional dis-
turbance of the soil surface. The disturbance can be generated
by water level fluctuations, ice scouring, or erosion by the grac-
ing animals. The species thrives on wet and sheltered locations
with fine sediment deposition and scarcity of organic matter,
occasionally the Brookweed can be found growing under water
as well. The species is halophytic, and the pH of the surface soil
should preferably be over 6.0 and the availability of nutrients,
phosphorus and nitrogen, sparse.

Management

In order to preserve Brookweed in the Baltic Sea region it is
of paramount importance to arrange the management of the
remaining populations. Currently, the remaining sites are too
small to survive without management activities in the current
trend of habitat degradation. Focusing on preventing the eutra-
fication of the Baltic Sea region is the most important measure
in preserving the Brookweed. The nutrients from the sea ac-
cumulate especially onto the most sheltered shores which will
be rapidly overgrown. Especially, the plant would benefit from
cattle grazing, which would keep the vegetation low and pre-
vent the shores from being overgrown by Common Reed. The
footprints of cattle also disturb the soil surface producing open
patches suitable for seedling to emerge. Alternatively, the sites
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Samolus valerandi.
Photo: JC Schou,
Biopix

can be managed by mowing the stands of Common Reed and
by removing organic material which drifts to the shores, covers
the habitat patches and alters the acidity of the soil. In Swe-
den, there seems to be a positive trend regarding the number
of Brookweeds found along the coast of Uppland, similar trend
has also been observed in Finland. This might be because of
better wintering conditions due to a slightly milder climate but
also because of better coverage of the flora during later years.
When a site is left unmanaged the species numbers increases
at first, but then decreases moderately during an intermediate
period of time and rapidly after a longer period of time.
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Strawberry Clover - Rakkoapila (NT) - Smul- tronklover
(DD) - Randristik (LC) Trifolium fragiferum
Author: Anna Haapaniemi

General information

The Strawberry Clover (Trifolium fragiferum) is a 10-30 cm tall
perennial with a low creeping stem posture. Typical to all clo-
vers the leaves are trifoliate. The flower head is spherical and
composed of small individual flowers shaped as dense spikes
of a light red colour. The plant closely resembles white clover
(T. repens), but the flower heads are somewhat smaller and the
corollas have a stronger red tint. The most distinctive feature
is the round, sparsely hairy fruit head that resembles an un-
ripe strawberry (lat. fragiferum (pl.) = wild strawberries). These
light and airy structures carry the seedpods inside and can trav-
el efficiently with wind and waves.

Ecology

The Strawberry Clover is native to Europe and the northern
fringe of Africa with some sparse occurrences in Asia. In the
Nordic countries the Strawberry Clover is found in the south-
ernmost coastal regions. In Finland the main distribution areas
of the species is in the Aland archipelago with few sites in the
archipelago of Finland Proper. In Sweden the species is com-
mon in southern coastal regions all the way up to Uppland lati-
tudes.

The Strawberry Clover is only moderately sensitive to soil salin-
ity, and can occasionally be found co-habiting with Salicornia.
The species prefers open grounds and nutritious soils found in
coastal meadows. Although the plant tolerates salt, it does not
demand it.

Management

In Finland the decline of the species began in 1960s due to
change in farming methods, but also due to increased building
pressure on coastal regions. The species is heavily dependent
on grazing as it fails to compete with taller grasses, and can
disappear almost completely if this practice is not continued
on a regular basis. The Strawberry Clover is especially sensitive
to overgrowth with reeds. It is favoured by both grazing and
mowing. When the site is left unmanaged the species numbers
decrease rapidly at first, and continue its rapid decrease also
during an intermediate period of time and will become extinct
after a longer period of time.
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Trifolium fragiferum later stage. Photo: Anna Haapaniemi
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Indicator Species

An important tool when preserving
the cultural landscape

The now-scattered occurrence of many plant and insect
species is mainly an indication of the once-extensive
network of traditional landscapes. As recently as half
a century ago, there were large areas of grazed forest,
landscapes were more open and seeds spread quickly
in open environments and trampled areas with hay tran-
sports and extensively wandering animals. Nowadays a
large proportion of the threatened species in our count-
ries are species with extinction debt that are typical of
traditional landscapes. This publication presents indi-
cator and flagship species of traditional landscapes in
our coastal areas and coastal lagoons. Indicator species
occurring in traditional landscapes are a measure of the
level of management and the ‘health’ of the areas.

The aim of the Natureship project and this publication is
to promote co-operation in order to enhance exchange
of information and best guideline practices of manage-
ment, restoration and monitoring of traditional rural bio-
topes and coastal areas between Finland, Sweden and
Estonia.
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