




















Jonas Stillhard uses calipers to measure the diameter of a mountain pine.

assessment, the other will help out. They are clearly an experienced team after
working together almost every day for months. Jonas also helps with the eld
surveys from time to time, as he has done for the past few days in Seeliwald.
More often, however, he can be found in his of ce coordinating his colleagues’

eldwork or focusing on the database in which all the Reserve project’s survey
data is stored. At the moment he is working on transferring all of the data
gathered since 1948 into a new database and correcting inconsistencies. Jonas:
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“Over the years so many different people have worked on the same project
that some errors are inevitable.”

A new virgin forest is forming

Many research projects have come about thanks to data from the Reserve
Project. According to one such study, the reserves are already beginning to show
some of the characteristics of a virgin forest with, for example, more deadwood
and large diameter trees than in a managed forest. If this development is to
continue, however, it will be essential to protect the Reserve for much longer
than the normal contract period of 50 years. And even then, it will still be
different from a real virgin forest such as that which once covered the landscape
before any of the wood and timber was used. Instead, it will turn into a new
form of virgin forest: a so-called natural forest. Conditions today are different:
the climate is warmer, large carnivores no longer roam the forests and regulate
the growing populations of wild ungulates, and more nitrogen is entering the
forest oor via the air.

Last year a Masters student assessed, for the  rst time, how much deadwood
she found lying in the spruce-dominated mountain forest reserves. Such indicator
values provide valuable references for making recommendations about how
much deadwood is necessary in forests, including managed ones, to promote
those species that depend on it. A doctoral thesis was also published last year,
which used the enormous data-set to model the mortality of different tree
species. These ndings are also relevant for the owners of managed forests.
Jonas: “Knowing, for example, that a valuable admixed tree species can thrive
in natural forest reserves in large enough numbers and good enough quality
without any expensive interventions could mean less pressure on forest owners’
wallets, especially with the low prices for timber today.”

After along day inthe eld, Gilbert, Gallus and Jonas pack up their things.
They have assessed six sample plots today. The two zivis are already waiting
by the car. During the around three months it takes to do the inventory in
Seeliwald, the men will examine up to 7000 trees closely. This is work which
even today no modern technology can do for them. The inventory will not be
repeated again for another 10 to 20 years. (chu)
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In special forest reserves, en-
dangered species are promoted
through active interventions.
These species include, in parti-
cular, those that need open

forests, such as the capercaillie.

In Amden, WSL is studying, together
with the Swiss Ornithological Institute
in Sempach and the forestry service,
whether the promotion measures

in the Special Forest Reserve have
had a positive effect on the habitat

quality and the capercaillie population.
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forest must be used very intensively.
Of the older trees, however, only
oaks are occasionally used, whereas
the young growth is cut down every
10 to 20 years. Nature
conservationists like this kind of
forest management because it
provides temporary habitats for
species requiring light and warmth.
This example shows that, under
certain conditions, intensive use can
lead to a high level of species
richness.

When should management
interventions be made in a natural
forest reserve?

um: We do not intervene in our
natural forest reserves. Sometimes
storms create gaps, which are then
mostly lled by beech. These are
overwhelmingly dominant in
comparison with oaks, which
means we will probably lose the
oak. The resulting discussion is
confusing for conservationists.
Hardliners say ““Nature is nature!
Then the oak will just have to go.”
Others say “But you can’t let the
oak disappear.” This last group
wants to intervene in natural forest
reserves. But we don’t do that. We
can protect the oak in commercial
forests and keep single oak trees.
Maybe something will happen
sometime, perhaps due to climate
warming, which will change
everything.

KB: We used to have a much
clearer idea about which species
occurred naturally in particular
locations and in which proportions.
Recent forest and climate research
has shown us that we must adapt to
changes. The example of the oak
and the dominant beech indicates
that natural forest reserves are not
the broadband solution for all
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nature conservation issues. \We
need special forest reserves and an
ecologically oriented forest
management.

Why is it that most research takes
place in reserves?

KB: In ecological research the
natural environment was studied
for long periods in places where
people are not constantly
interfering, i.e. in national parks
and reserves. This has reinforced the
notion that only in such areas can
‘real nature’ be found. Used
landscapes have not been
considered as much, which has
made forest ecology research a bit
biased. This is where | see a need for
action.

uM: For us research in natural
forest reserves has been and still is
very important. Knowing, for
example, which species occur in
reserves means we can make
comparisons with commercial
forests. We would like to see all
these species growing in commercial
forests — not in the same density, but
in the same numbers. | completely
agree with Kurt Bollmann that too
little research has been done in
commercial forests, but research in
reserves is also useful as we still
need to be able to make
comparisons.

In special forest reserves,
interventions are made to promote
particular species. How do you
decide which species, e.g. the
capercaillie, to concentrate on?

uM: It is a question of taste.
There is no rational reason why, say,
the capercaillie should be promoted.
The bird has always impressed
hunters. It was considered a great
skill to be able to stalk the cock.
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Thinning dark forests bene ts not only the capercaillie, but also other rare animal and plant species.

Today great efforts are made with less emotional about it than our
all kinds of measures to help the neighbours. Before the national
capercaillie survive even though the promotion program for the
habitat has changed. In some capercaillie started in 2008, facts
regions we participate in these were required. WSL was able to
programmes because they are show that other rare species could,
required for nature conservation. under the umbrella of the
Personally though | consider it capercaillie, also bene t from the
rather nonsensical to concentrate thinning of closed and dark
on just one species in species mountain forest stands.
conservation and tacitly accept that uM: | have some sympathy for
other species may then have to the idea of an umbrella species
disappear. representing a large number of

KB: There is no scienti c reason other species. When considering the
for favouring the capercaillie over a conservation of forest species,
saproxylic beetle. This example however, the focus should be on
demonstrates how nature near-natural habitats with many
conservation is in uenced by habitat trees and large quantities of
human values, norms and priorities. deadwood. (Ibo)

These often have to do with a
species’ aura, kept alive through
literature, hunting, songs and folk
art. In Switzerland we are a little

“Intensive use can, under certain conditions, lead to high
species richness.”
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easT-wesT cooreraTion  CoOllaborating on research in virgin
forests is useful for both partners. In Ukraine and
Bulgaria, virgin forests still cover large areas. They are
Important objects of study for researchers at WSL

for nding out more about developments in Swiss forest

reserves and protection forests.

Nowhere in Europe are virgin beech forests larger than in the Ukrainian
Carpathians. In Switzerland, in contrast, where the beech is the most frequent
broadleaf species, all beech forests have been managed for hundreds of years.
Even today’s beech forest reserves were previously used for a long time. With
the demand for large forest reserves on the Central Plateau, interest in virgin
beech forests has also greatly increased. This is why, in April 1999, Brigitte
Commarmot and Anton Burgi from WSL visited the Carpathian Biosphere
Reserve in West Ukraine for the rst time. The two forest scientists wanted to

nd out whether it would be feasible to carry out a project to compare the
natural development of these virgin forests with that in forest reserves and near-
natural managed beech forests in Switzerland.

They were able to carry out the planned project and the original trip turned
into more than twenty. Since then, Brigitte and other researchers from WSL
and Ukraine have dug ever deeper into the secrets of Uholka-Shyrokyi Luh, a
virgin forest around 100 km? in area, which consists almost entirely of beech.
There they found trees up to 500 years old and roughly ten times as much
standing and lying deadwood per hectare as, on average, in the forests on the
Swiss Central Plateau and the Jura. One in three of the living trees had hollows,

The blue slug (Bielzia coerulans), which occurs in the Transcarpathian virgin forest, grows to be a good
10 centimeters long and is mostly monochrome blue to black. Young specimens may also shimmer in
green, yellow and other colours.
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For further
information on the
cooperation between
WSL and Ukraine

in research on virgin
forests and natural
forests, see:
www.wsl.ch/more/
virginforest-ukraine



For further infor-
mation on avalanche
protection forests,
see (text in German
or French):
www.wsl.ch/more/
bulgarien

cracks or other wounds, which provided microhabitats for insects, bats, birds
and other animals, such as the blue slug, the most striking slug in these forests.
In this virgin forest, researchers at WSL, together with their Ukrainian partners,
caught three times as many rare species of beetle dependent on old and
deadwood as in old beech forests in Switzerland. They also found rare lichens
in high densities that bene ted from the presence of old trees.

Virgin forests as a reference for forest reserves
How does this cooperation help Switzerland? “The virgin beech forest in
Ukraine is a vast research lab for us,” says Brigitte Commarmot, who for many
years coordinated the cooperation for WSL. “Forests largely unin uenced by
humans are an important reference. We use them to assess how close to nature
Swiss forest reserves such as Sihlwald near Zirich are, and to nd out how
management affects biodiversity.”” And how does this help Ukraine? Through
the cooperation WSL’s partners have obtained access to the international
research community. “During the 17 years of collaboration, we have got to
know many very motivated and gifted young researchers in West Ukraine,”
says Brigitte. Six of them managed to get federal scholarships for extensive
periods of study at WSL and at Swiss universities. Several have completed or
nearly nished their doctorates. It is moreover important for the Ukrainian
researchers not only to receive expert support at WSL, but also to have access
to labs with modern equipment, for example, for genetic investigations.
Internationally, the unique data-set, collected over many years, on the
development of the largest virgin beech forest in Europe has met with great
interest. It probably helped the Ukrainian and Slovakian virgin forests receive
the label ‘UNESCO World Natural Heritage’ in 2007. “The label counteracts
the pressure from domestic and foreign companies to use the forests and helps
to protect them in the long term,” says Brigitte. She retired in May 2017. Peter
Brang is continuing her work.

Wind, snow and light in Bulgarian protection forests

Peter Bebi, at SLF in Davos, is investigating how dense or light forests need to
be to provide protection against avalanches, debris ows and rockfall. Until
recently, he also had no reference to refer to in managing protection forests.
Forests with such natural structures can be found in, for example, Bulgaria,
where there are still large forest reserves with virgin forests in mountainous
regions, as well as conifer forests that have not been managed for a long time.
They are similar to typical protection forests in the Alps. The trees often grow
very close together and are thus particularly vulnerable to storms and snowbreak.
Peter therefore considered it very opportune when he was contacted by Momchil
Panayotov from the Forestry University in So a. Momchil was interested in
studying such forests in Switzerland during a postdoc visit and comparing them
with similar forests in his home country.

Ten years later, the two of them have completed several projects in Bulgarian
mountain forests and published their results. These have helped Peter estimate
the effects of windthrow, bark beetle infestations and other natural events on
how well the forests provide protection against natural hazards. The focus is
on the in uence of overly dense tree stands on the stability of the forest and
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In the biosphere reserve ‘Bistrishko branishte’ (West Bulgaria), the mainly spruce mountain forests
are very similar to some protection forests in Switzerland. In 2001 60 hectares were subjected to
windthrow, and later to bark beetles and forest res.
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the natural regeneration of young trees. Peter hopes that the ndings from the
Bulgarian virgin forests will help to improve recommendations for managing
protection forests. Momchil values the cooperation especially as he can then
exchange experiences and his team can today be part of an international
network of mountain forest researchers.

Achieving a great deal with limited means
The cooperation between scientists from East and West meant, for both sides,
rst taking an uncertain step into a new research culture. Today, however, all
participants consider the cooperation to be extremely valuable. The reference
areas in Bulgaria, which have developed naturally, have helped the researchers
understand and describe the long-term development of these forests better. “We
need to know what extremes states of a forest we should take into account to
ensure the best possible protection against natural hazards,” says Peter Bebi
with Brigitte Commarmot’s full agreement. “What’s more,” she adds, “‘we have
learnt from our East European partners what an incredible amount we can
achieve in often dif cult circumstances with limited means.” (rla)
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peapwoon |t depends on the quality. Although the quantity
of deadwood in Swiss forests is continuing to increase,
half of all wood-dwelling beetle species are threatened.
There is not enough deadwood of appropriate quality.

Is deadwood, i.e. dead trees and parts of trees, really dead? Deadwood provides
one of the most species-rich and important habitats in the forest. Roughly a
quarter of all species living in the forest require deadwood. In Switzerland alone
this means 2700 fungi, 150 lichen and 1700 beetle species, along with larger
animals such as woodpeckers, dormice, bats and some reptiles. Furthermore,
every second young spruce in mountain forests grows on decaying tree logs.
Almost half of the deadwood-dwelling beetle species are endangered. They
are on the Federal Of ce of the Environment’s (FOEN) Red List, which includes
four of the large saproxylic families. “This shows that we have a problem,”
says a co-author of the Red List, Thibault Lachat, who is a visiting scientist at
WSL and a professor at the School of Agricultural, Forest and Food Sciences
HAFL. FOEN sees the lack of deadwood as “one of the greatest ecological
de cits in the Swiss forest.”” The amount of deadwood in Swiss forests has,
however, up to now increased continuously since the changeover to oil as a
fuel — as the Swiss National Forest Inventory (NFI) performed by WSL has
veri ed. The storms Vivian (1990) and Lothar (1999) greatly boosted the supply,
as has the fact that harvesting timber in many regions is no longer pro table.
According to the NFI, almost a fth of Swiss forest stands have not been used
for over 50 years (see the Infographic on p. 5). Moreover, many forest owners
and managers today know that deadwood is ecologically valuable, and protect

# LB ' e A _
In competition with humans: the endangered timberman beetle (Acanthocinus aedilis) requires dead,
but still fresh, pine in warm, low-lying areas, i.e. in rst-class building zones, of all places.
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so-called habitat trees, i.e. old living trees with hollows and dead branches, and
leave the remnants of timber harvesting lying in the forest.

On average, 24 m? of deadwood can be found in one hectare of Swiss
forest today, which is enough to 1l roughly 200 bathtubs. This is already quite
close to the target values speci ed in the federal government’s Forest Policy
2020 to promote species diversity: mountain forests should contain 25 cubic
meters per hectare and forests on the Central Plateau 20 m3/ha. But these values
are still far away from those in natural, not to mention, virgin forests. Natural
forest reserves contain between 50 to 130 m®ha deadwood after several years
without use, whereas virgin forests have, on average, as much as 140 m?%ha.
“Itis a good starting point to have target values,” says Beat Wermelinger, insect
specialist at WSL, although he thinks they re ect more what is politically feasible
than what is necessary. “These measures meet the needs of many species over
large areas, although not of highly specialized species.” In his new book “Insects
in Forests” (in German), he devotes a chapter each to deadwood and endangered
forest insects.

Alluvial and open forests are disappearing

Why is it then that so many deadwood species are still on the Red List? What
is lacking is mainly deadwood of special quality. According to Thibault Lachat,
habitat trees have become very rare, as have thick dead tree stems standing
or lying in the sun, as well as wood in advanced stages of decay. In commercial
forests, trees are felled well before they become ‘senile’. A silver r can live
to be 500 to 600 years old, but is normally harvested when it is 90 to 130
years old.

Old trees, sunlit alluvial and broadleaf forests in the lowlands, stepped
forest edges, chestnut orchards and old standard fruit trees are today rare. These
are, however, just the habitats that the 118 indigenous saproxylic beetle species

& A O e -~ i,
In Swiss forests there are on average 24 cubic meters of deadwood per hectare — which is more than
it was 50 years ago, but still far removed from the amount found in natural and virgin forests.
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For further infor-
mation on dead-
wood, see (text in
German or French):
www.totholz.ch



For information on
forest insect re-
search at WSL, see:
www.wsl.ch/more/
forestinsects

that have landed on the Red List require. To draw up this List, species specialists
have captured 256 species of jewel, longhorn and stag beetles, as well as rose
chafers, by hand with sweep nets, beating sheets or traps at a total of 240 sites
in Switzerland where these rare species were expected to occur. Almost half of
the species from these four large families (46 %) are considered ‘vulnerable’ on
the Red List, according to the criteria of the International Union for the
Conservation of Nature IUCN, and a further 47 species (18%b) as ‘near
threatened’.

The most important recommendation of the Red List is, then, to promote
the habitats of these specialized species. A WSL fact sheet for practitioners
(Merkblatt fur die Praxis) “Deadwood in forests” («Totholz im Wald» — in
German only) shows in detail how this can be done. It draws on the results of
the WSL project “Dynamics of dead wood and saproxylic insects in forest
reserves”, which ran from 2009 to 2014. For example, the larvae of the
endangered timberman beetle (Acanthocinus aedilis) can only develop under
the bark of dead, but still fresh pines in warm, low-lying areas. The three-toed
woodpecker, in contrast, only takes up residence in places where at least 18 m®
of dry standing conifers per hectare are present. The federal government has
recently begun to provide nancial support to promote old wood and deadwood.
Those who create so-called old growth patches in commercial forest, i.e. sites
where especially large diameter or old deadwood can be left, and who leave
habitat trees standing until they fully decay receive money. These ‘stepping-
stones’ should help to bridge the large distances between the individual forest
reserves and give less mobile species a chance to spread. The WSL fact sheet
for practitioners describes how this is ecologically bene cial and how it can be
implemented without risk for workers and visitors in the forest.

All these efforts to support deadwood species have recently met with a
strong counterforce: the boom in energy wood. Biomass is considered to be an
important source of renewable energy. ““Since it also uses low quality wood,
the current increase in deadwood may slow down or reverse,” Beat fears. In a
new study, Thibault has shown that deadwood insects like to colonize piles of
energy wood left lying during the summer until they are processed. WSL is
studying whether this presents a problem for the survival of beetles in forest
and is compiling tips for storing energy wood. (bki)
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