
■ Historical changes and current
state

Relatively widespread and apparently
stable, mountain coniferous woodlands
are commonly perceived as the natural
and primitive epitome of high-lying
areas. However, this is frequently a
stereotyped point of view, and far
removed from reality. In Italy, as over the
entire Mediterranean area and, more in
general, central-southern Europe, the
forest vegetation of mountain areas has
been subjected for centuries to various
kinds of intervention, exploitation and
treatment, which have largely modified
the original structure, guiding its
evolution.
On steep or rugged terrain that is unsuitable for human settlements, crops or
grazing, the forests of Norway spruce, silver fir, larch and pine covering them
have historically been maintained, but they have been extensively and
continually exploited for timber. Their wood has long been important, both for
building and as firewood, removed by locally different methods and at an
intensity that has fluctuated over the centuries. In Italy, the use of mountain
conifer forests for timber is still undoubtedly an important item in the national
economy, although imports far exceed exports. As an example of orders of
magnitude, the total annual timber production in the province of Trento is
estimated to be 450,000 cubic metres, of which half is Norway spruce.
In some places, however, the original mountain forests which grew
spontaneously after the last Ice Age have been eliminated, particularly from less
steep slopes, but even more so from valley bottoms, plateaux and the typical
basins and terraces which have taken the name “alps”. These lands have been
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Planted pinewood of Douglas fir (Pseudotsuga menziesii) 

Edge of a Norway spruce woodland



converted to pasture for sheep, cattle,
goats and horses, growing food or
forage crops, and building stable or
seasonal human dwellings, with their
attached infrastructure.
The forests were eliminated by direct
felling or gradually degraded over
time, until they reverted to open or
scattered vegetation. Two of the more
obvious effects of these selective
eliminations have been the general lowering, in some sectors of the Alps, of
the upper limit of the spruce, larch, stone pine and beech woodlands, and the
marked discontinuity of their transition towards pastures or meadows. Instead,
during the 19th century, particularly after the promulgation of Italian Forestry
Law 3267 in 1923, there was extensive and widespread reafforestation, mainly
of conifers, as part of a land management policy almost exclusively aimed at
forestry production and geomorphological stabilisation of mountainsides, but
scant attention was paid to ecological processes and natural and aesthetic
values. Stands of mainly spruce and pine were planted on slopes which had
been deforested for some time. This policy also followed the widespread
abandon of traditional sylvo-pastoral practices, which had been significant in
the previous century over most of the Italian mountain areas, with consequent
re-colonisation of fields no longer grazed or mown. In many cases, however,
similar reafforestation has involved areas less suitable for this type of
vegetation, such as low-lying hills or the soils along riverbeds, in which very
different plant communities grow. Conversely, during the two World Wars,
some areas suffered from very intense exploitation.
Even where the tree cover has been maintained or has expanded, centuries-old
human management and more recent interventions have markedly altered
these conifer-dominated biological communities. Their distribution and extent
have been modified, with cases of local contraction or expansion, a shift in
altitude, and fragmentation and isolation of relict forests, particularly along the
Apennines. The specific tree composition has also been altered: in some places
in the Alps, almost single-species stands of Norway spruce have substituted
other types of woodland, whereas on the Apennines, beech has often been
favoured over silver fir. Species of pine that are exotic or just not locally
spontaneous have also been planted, e.g., the original diffusion of Austrian pine
has expanded in this way. The structure and demographic dynamics of forest
populations have also changed, leading to situations of anomalous densities,
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■ Functions and values

The value of mountain forests,
including coniferous ones, as precious
and renewable sources of timber, is
historically consolidated in the economy
and culture of the Alpine and Apennine
populations.
Production chains for the timber of
Norway spruce, larch and silver fir still
thrive in places. But these woodlands
are still exploited for hunting birds and
mammals as game and for their natural
products, such as edible mushrooms
and woodland soft fruit.
These activities sometimes persist as
an integration of the local economy or
purely for recreation. The role played
by woodlands in the natural consolidation of mountainsides has been clearly
recognised for some time now, also at normative level. In mountain climatic
conditions, where the erosive effects of rainfall, surface runoff and
cryoclasticism are intense, the conifer tree cover plays a significant role,
especially those species with a higher pioneer capacity such as mountain
pine and larch, or ones which are more resistant to variations in temperature
and available water. Their root apparatus consolidates rocky substrates and
soils, whereas above-ground vegetation slows down runoff and thus reduces
the force of water flow. In recent forestry policies, therefore, the importance of
“protective woodlands” is acknowledged, and they have been maintained or
newly planted to protect human settlements and other constructions at lower
altitudes.
Appreciation of these environments for their landscape value and their potential
as places for holidaying and recreational activities is also widespread.
Especially in some sectors of the Alps, the maintenance of spruce and larch
forests is therefore linked to the tourist economy. Within the ambit of a strategy
of tourist promotion compatible with environmental protection, the relict sites of
Heldreich pine in the Calabrian Apennines are of especial importance from the
aesthetic and conservational viewpoints.
The traditional perception of mountain conifer woodlands as a resource of
mainly economic, protective or landscape interest, still today often relegates

imbalances in age class composition, increased susceptibility to parasites and
disease, difficulties in regeneration, and a reduction in the availability of old
trees, undergrowth and dead wood (necromass). As a consequence, the
composition of the entire biological community associated with coniferous
forests has also changed, with the disappearance of species of herbaceous
plants, shrubs and animals, and the spread of others. Particularly sensitive to
the structural characteristics of forest vegetation are, for example, heliophilous
(sun-loving) or sciaphilous (shade-loving) herbaceous plants, fungal
communities dependent on particular plant species and soil chemistry,
saprophage and xylophage insects, and birds which nest in tree holes. There
have also been voluntary introductions of Formica rufa, which have had a
strong impact on forest ecology - for instance, on the Apennines between
Tuscany and Emilia Romagna.
One of the menaces which may create local damage to forestry formations, in
addition to direct destruction for urbanisation and its related infrastructure,
always to be avoided, is on a smaller scale: trampling by too many people. In
the tourist season, searching for mushrooms and forest fruits (including berries)
is a very popular pastime, and it is not by chance that many laws have been
passed aimed at limiting these harvests. In relation to the very marginal
economic gain, the damage they can cause to the ecosystem can, over time,
become very significant.
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131130 recognition of their basic natural and
ecological value to second place.
Compared with other environments, it
is true that they contain a lower
proportion of rare species or those that
are a conservation priority, at either
local or Italian level. For example, in the
Red List of plants of the province of
Belluno, compiled by Argenti and
Lasen in 2004, none of the 102 species
classified as gravely endangered is
characteristic of sub-alpine conifer
forests, and only three of the 123
species identified as endangered are typical of, although not exclusive to,
pinewoods. Similarly, in the Red List of plants of the province of Trento,
compiled by Prosser in 2001, none of the 64 species considered gravely
endangered are typical of mountain conifer forests, and only one of the 97
endangered species is associated with these types of habitat. Again, in the Red
List of animals of the South Tyrol, published in 1994, invertebrates living in
coniferous forests are all rated at a lower level of endangered species.
In truth, more primitive situations and ones less affected by the centuries of
human sylvicultural management, such as those of some pinewoods on steep
mountainsides and ravines, or rocky substrates and crests, may host rare and
endangered plant species - at least locally, two examples being the stemless
milk-vetch (Astragalus excapus) and finger-leaved violet (Viola pinnata). In the
same way, ancient forests with large quantities of necromass sustain
particularly rich animal communities, made especially precious by the presence
of saproxylophagous organisms, i.e., those associated with decaying wood
and, because of this, especially vulnerable to the traditional practices of
removing dead tree branches and clearing the undergrowth. Many of the rarest
forest species belong to this ecological group, mainly being insects which live
in this environment at the larval stage. In some cases, the records of these
species are so dated or sporadic as to throw doubt on the current survival of
the known populations. For example, this is the case for some of the
previously-mentioned syrphids, or the rare Ceruchus chrysomelinus, a small
lucanid beetle to be found in a few sites in the Alps and in the Casentinesi
district of the Apennines. The age of the trees also influences soil structure and
the vertical distribution of its fauna. In ancient forests, soil-dwelling
invertebrates reach greater depths than in young forests. This is because, withHoled trunk riddled with parasites

Ceruchus chrysomelinus



■ Management practices and aims

Harmonising sylvicultural policies, with protection of biodiversity and
ecosystem maintenance, must certainly be the primary objective. In Italy,
efforts to re-orientate forestry management practices along lines that are as
compatible as possible with the functioning of the ecosystem have become
widespread, while centuries-long local traditions and cultural differences are
still respected. Purely market solutions, luckily, almost no longer exist. The
solidity of forestry planning, at least for state properties and especially in the
regions of north-east Italy, is therefore one of the pillars of land management.
In terms of conservation of biodiversity, it should be recognised that it may be
more efficient to maintain different systems of exploitation for forests, even in
limited areas. The theoretical models which aim at rigid uniformity of
structures undoubtedly ensure an equilibrium between removal and renewal,
but in reality they leave little margin for that differentiation of ecological
situations which is so necessary for enriching biological communities. In other
words, extensive areas of monoculture, especially of Norway spruce, may be
highly functional and guarantee prospects of natural regeneration but, at the
same time, they are monotonous and reduce the level of biodiversity.
The publication of a series of regional volumes on the subject of forestry types
has given impetus to more attentive consideration of flora, fauna, vegetation

the passage of time, the fine organic
particles produced on the surface tend
to accumulate in the deeper layers,
creating a disparity between several
centuries-old forests and those of only
a few decades.
This shows, amongst other things, the
extraordinary importance of forest
cover in the formation of soils, in the
knowledge that the degradation of soil
and its consequent aridity is a serious
problem at global level. To evaluate the
biodiversity of a forestry formation
correctly, it is necessary to consider
not only the tree layer and vascular
plants, but also the other groups, such
as bryophytes, lichens and, most
importantly, decomposing fungi.

Within the wide panorama of biodiversity in Italy, coniferous woodlands are
relatively poorer than others in terms of endemic species or those with a
restricted distribution area. Given the extension of these forests, especially in
the Alps, and their climatic affinity with other vast territories to the north and
east, their biological communities are mainly composed of species with ample
distribution. One exception is the forests of Austrian pine in the eastern
extremity of the Alps, which host various species at the western edge of their
distribution areas, of Illyrian chorotype. The woodlands of the Maritime and
southern Cottian Alps, a sector notoriously rich in endemic species which are
affected by the influence of the Mediterranean, are also more diversified, and
may harbour species of appreciable phytogeographical interest. The presence
is also often undervalued, especially along the Apennine chain, of limited
populations, often fragmentary and in regression, which are however
representative of genotypes and evolutionary lines differentiated from their
northern forms. This is the case, in particular, of the Sicilian pine (Abies
nebrodensis), listed in the Habitats Directive as a priority species among those
of European interest. The black pine (Pinus laricio) and Heldreich pine (Pinus
leucodermis) are also of particular value because of their genetic differentiation.
In addition, the Apennine populations of Norway spruce, silver fir and Austrian
pine present higher genetic diversity or partial differentiation with respect to
their more northerly populations.
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Sporadic Heldreich pines along the ridge of Monte Alpi (Basilicata)

Sicilian pine (Abies nebrodensis)



The Italian Ministry of the Environment has very recently funded a project to
identify ancient woodlands (even only covering a few hectares) in the national
parks. Hopefully this project will later be extended on a regional basis and
contribute towards the definition of IPA (Important Plant Areas). Both in the
Alps and Apennines, recently regenerated woodlands, as well as those
artificially replanted, occupy appreciable areas which could be re-converted
towards floral structures and compositions more in harmony with the true
potential vegetation.
The Habitats Directive, currently the fundamental normative document for the
management of natural environments at European level, identifies some types of
mountain conifer woodland growing in Italy among the habitats of European
interest whose preservation requires the designation of special conservation
areas. These include the mountain acidophile and alpine forests of Picea
(Vaccinio-Piceetea), alpine forests of Larix decidua and Pinus cembra, mountain
and sub-alpine forests of Pinus uncinata (with priority for those on chalky or
limestone substrates), southern Apennine forests of Abies alba and sub-
Mediterranean woodlands of Austrian pine and the mountain pine formations on
calcareous-dolomitic substrates with hairy alpenrose: the latter two are indicated
as priority habitats. Surprisingly, the woodlands of Scots pine, many of which are
of high natural value and play a very significant ecological and landscape role,
have not been inserted. The Alpine fir woods, which certainly represent very

135and aesthetic landscape values. The many recommendations inserted in the
management notes provide useful guidelines, for each type, for maintaining or
improving ecosystem functioning. Some general principles, such as leaving
more large trees and dead wood, should contribute towards a system of
structures closer to a natural state, greater diversification of microhabitats, and
sustenance for populations of saprophagous and xylophagous invertebrates
and birds, which require old trees for feeding and nesting. Greater
diversification would also favour the predators or parasites of xylophagous
species, which may cause damage following demographic explosions. A
complex biological community can lead to higher self-regulatory capacity on
the part of forest populations, and better resistance against adverse weather
events such as high winds, heavy rainfall and late snowfalls.
In all probability, an optimal solution would be to plan, for the various forest
types and biogeographical ambits, reserved areas in which all human activities
were suspended. Rather than just small plots, which are useful for experimental
or teaching purposes, it would be necessary to have areas of at least 100-200
hectares available, to be left to evolve naturally without any type of human
intervention, except that of checking the main ecological parameters. The lower
competitiveness of the timber production chain in the least accessible areas, or
where the local market is depressed, would encourage the setting up of such
conservation programmes.
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Tree stumps and dead wood are fundamental for woodland ecological equilibrium Planted forest of Austrian pine in the northern Apennines (Emilia Romagna)



natural woodlands, also have no explicit
acknowledgement in the systems of
codes included in the Nature 2000
network. However, they may be
associated with beech or spruce
woodlands where the formations are
mixed. Of the species of plants and
animals present in the Italian mountain
coniferous woodlands, those listed in
Annex II, as species of European
interest for which it is necessary to set up areas of protection, are: Abies
nebrodensis and Cypripedium calceolus among plants, and the brown bear
(Ursus arctos) among vertebrates. Directive 79/409/EEC also lists some birds
associated with the conifer formations in Annex I, including the hazel grouse
(Bonasa bonasia) and capercaillie (Tetrao urogallus), Tengmalm’s owl (Aegolius
funereus) and little owl (Glaucidium passerinum), the three-toed woodpecker
(Picoides tridactylus), black woodpecker (Dryocopus martius) and grey-headed
woodpecker (Picus canus). Recognition of the value of invertebrates as
fundamental components of ecosystems, and the need to develop adequate
management strategies which take them into account, has only been emerging
fairly recently. In Italy, the attempts that are being made are still modest, the
majority being limited to the protection of a few species of ecological
importance or notable aesthetic impact. As regards mountain conifer
woodlands, laws and regulations at various administrative levels have
recognised for some time the necessity to protect Formica rufa, on the basis of
the traditional emphasis on the ecological effects of its colonies on Alpine
forestry soils. Two xylophagous beetles have also been inserted in Annex II of
the Habitats Directive: Stephanopachys substriatus, a small bostrychid known
in some sites in Valle d’Aosta and Trentino, and Buprestis splendens, a jewel
beetle associated with cool climes of Mediterranean environments and only
found in Italy on Monte Pollino, where it lives on Heldreich pine.

■ In search of enchanted forests

A non-quantifiable value is also recognised for the oldest woodlands, due to
their millenary and recent history, which has given them their current structure
and composition and renders each one slightly different, even to an untrained
eye. No virgin forests exist on the Alps, as they have all been exploited in the
past, but there are plenty of examples of highly natural situations, or those where
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In Valle d’Aosta, the forest of Swiss
mountain pine on serpentine rocks in
the Mont Avic Natural Park stands
out - it is also known as the “seeded
woodland”.
This is an extraordinary example of
regeneration and re-naturalisation after
excessive exploitation, due to the
need to supply charcoal for the once
thriving mining industry in the area.
In Lombardy, a region where, although the most interesting woodlands are
probably the broadleaved ones on the plain, fir woods worth noting are those in
Val Gerola, as well as the very unusual ones in the Lake Garda district near
Tremosine. The silicaceous (on mesic soils, and thus fertile) spruce woodlands
of the Valle delle Bratte (Savoire dell’Adamello) and the sub-Alpine ones near
the pass of Croce Domini are all very distinctive. It should also be recalled that
the Valtellina flanks of the Orobie mountains are rather inaccessible in parts and
it is therefore likely that examples of ancient woodlands may be found there.
The woodland of stone pine in Valfurva is also unusual.
In the South Tyrol, where the tradition of forestry management is among the
oldest and the practice of pasturing very deep-rooted, the centuries-old
contorted larches, covered in lichens, of the mid and upper Val Senales are very
well worth seeing. Some very interesting xeric larch woods with savin (Juniperus
sabina) are also to be found there. There are also lovely larch woodlands growing
in the upper Valle Aurina. The most attractive forest of Norway spruce is
probably that of Latemar, with the famous Lago di Carezza. The Puez-Odle
Natural Park contains the stone pine woodland of Rodelwald, close to the
Rodella pass, between Eores and Passo delle Erbe, in which there are some
extremely interesting peaty sites. A stone pine woodland, still young, but very
promising because of its structure, is growing on the Senes plateau, and there
are some extraordinary scattered trees situated up towards the treeline,
between the Alpe delle Pecore and the lake of the same name in the Natural
Park of the Sesto Dolomites. The well-known formations of the Stelvio National
Park (also on the Trentino and Lombardy slopes) should not be forgotten.
In Trentino, the forestry situation has also benefited from good sylvicultural
traditions. The forest of Paneveggio (with a net prevalence of Norway spruce) is
certainly among the most famous and productive, but only some sites are worth
mentioning for their beauty and naturalness - for example, the stone pinewood
that grows to the west of the Travignolo, towards Cima Bocche. The most

139traditional forms of use have left their mark on the landscape and which today
can be considered worth preserving. A concise survey of localities is proposed
here, divided by region. These localities are considered representative of a
complex set of values and are certainly worth discovering and visiting. The list
does not presume to be exhaustive, also because the perception of a
woodland’s fascination may be very subjective. The hope is that first-hand
experience of these gems of nature can contribute more towards understanding
and respect for nature than can a thousand words, images and affirmations of
noble principles, by entering into people’s hearts and minds. It should be noted
that not all the locations cited are included in protected natural areas, although
obviously more favourable conditions would exist in these, for an investment in
the recovery of naturalness for the benefit of future generations.
In Piedmont, the Gran Bosco di Salbertrand at Alevé (from the fir woods up to the
larch-stone pinewoods) and the woodland of stone pine, one of the highest in Italy,
are widely recognised, even in the scientific literature. Other natural gems are the
silver fir woods of Val Chisone and, more especially, those of Val Pesio and the
mixed woodlands of silver fir and Norway spruce in Val Segnara and Val Quarazza
(Valle Anzasca district). The woodland of silver fir of Bosco della Bandita di Foens,
at Savoulx, is unusual. The woodland of Inverso di Laval (Pragelato) is exceptional
for Swiss mountain pine, as is one which is the property of the town of
Bardonecchia in Val Stretta, in French administrative territory.
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Pinewood surrounding Lake Tovel (Trentino)

Woodland of stone pine in Val di Fassa (South Tyrol)



Montina are certainly among the most
impressive. The attractive woodlands of
Digola and Val Talagona, and some
areas of the nature reserve at Somadida,
offer more than one reason for interest
(woods of fir, Norway spruce, pine and
larch). Lastly, in the Dolomiti Bellunesi
National Park, there are numerous sites
of excellence (Caiada, Prampèr, Val del
Grìsol), and some areas in the northern
part of the Monti del Sole have now
become well naturalised and include trees of notable size and appreciable
amounts of dead wood. On the border between the Veneto and Friuli, the famed
Bosco del Cansiglio is in reality mainly beech and mixed fir-beech, although there
are also belts of fir and Norway spruce.
In Friuli Venezia Giulia, a region with marked forestry traditions, the most famous
forest is probably the Tarvisio state forest. The woodlands of Fusine (Tarvisio),
Lotti (Tarviso, Malborghetto Valbruna, Pontebba) and Pramosio (Paluzza) have
similar characteristics, where silver fir, partly because of the high precipitation in
the region, plays an often pre-eminent role. Notable mixed spruce and fir woods
are to be found at Paularo and the Bosco Bernone (Ampezzo, here also with
beech, a very frequent situation in this region). The surroundings of Passo Pura
(Ampezzo) have been used for some time as experimental and teaching areas
and are popular with botanists. Towards the border with Belluno (Sauris-
Lavardet), the Norway spruce woods with sphagnum moss are notable. Lastly,
the pinewoods of Val Resia are extremely interesting and highly unusual.
There are not very many well-known and aesthetically noteworthy natural
woodlands of conifers in the Apennines, due to the reasons given in the relative
chapter. However, to draw up a brief list, we can first mention the woodland of
Norway spruce of the Campolino Nature Reserve, in the Tuscan Apennines, a
short distance from Passo dell’Abetone, which is celebrated for its stands of
silver fir. In the central Apennines, a good example is the Abetino di Rosello
Nature Reserve, situated in the province of Chieti, where there are some well-
preserved mixed communities of beech and silver fir. As regards the formations of
Mediterranean mountain pine in the southern Apennines, the classic reference for
Heldreich pine is in the Pollino National Park. Splendid examples of Calabrian
pine are to be found in the Sila National Park. An effort, more cultural than
economic, is required to preserve and improve this heritage, which well deserves,
with everything that it represents, to be better known, enhanced and promoted.

141romantic forest (there is a risk of becoming lost in it!) is that around the Lago di
Tovel, on enormous detritus blocks which have generated a series of pot-holes.
As well as the predominant Norway spruce, silver fir, larch and Scots pine also
grow here. Other localities of the Adamello-Brenta Natural Park offer suggestive
views with areas of forest hosting ancient plants. Among the most exceptional
woodlands are those of Val Noana (Primiero), with prevalent silver fir and a few
notable beeches. For the Veneto, the whole area of the Dolomites is interesting
for its woodlands of Norway spruce and silver fir. It would be very difficult to point
out the singularities without running the risk of forgetting other similar ones. The
wood of larch and stone pine that can be seen ascending towards Cinque Torri, in
the Dolomiti d’Ampezzo, certainly deserves an admiring pause, as does the one
known as Vescovo di Bressanone, near the town of Livinallongo, Col di Lana,
although orographically it is really in the high Val Badia. In general, the valleys
which conserve the most significant specimens are those of the Ladin or
Romansh-speaking peoples, because of their cultural tradition and the climate.
The endo-Alpine pinewoods (Gotres, Rufiedo) reveal a variegated tree
composition and an unusual structure, enhanced by the low fertility of the
substrate. The forestry cover of Comelico is probably at its most panoramic in the
beautiful Val Visdende (Norway spruce and fir woods). Along the Valle del Piave,
at Caralte, the pinewoods of Austrian pine and those mixed with Scots pine stand
like sentinels on steep, rugged slopes. Those in the wilderness area of Val
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Upper Val Pesarina (Friuli Venezia Giulia)

Swiss mountain pine in the Emilia-Romagna
Apennines



143Suggestions for teaching
MARGHERITA SOLARI

Winter landscape with conifers (Parco Naturale delle Dolomiti Friulane)

■ Conifers

● Aims: to develop the capacity for
observation and comparison; to learn
to identify plant species; to increase
knowledge of landscape changes in
relation to climate and the impact of
man.
● Level: primary-school pupils between
8 and 10 years of age; secondary-
school pupils 11 to 13 years of age
● Equipment: literature; materials for
drawing up cards and panels; proper
clothing for the field trip; camera.
● Possible collaborators: nature
guide, forest ranger or expert botanist.

PRELIMINARY STAGE (FOR TEACHERS)

1. Choose an area for an excursion in an easily accessible conifer woodland.
Study the species present and obtain information on how the woodland is
managed.
2. Prepare materials for introducing systematic botany (twigs bearing cones
gathered in the countryside or purchased), set up iconographic material.
Concentrate attention on the most common species (silver fir, Norway spruce,
larch, mountain pine, Scots pine, Austrian pine) and perhaps those widespread
in the local area (stone pine, Swiss mountain pine) or rare, but growing locally
(Sicilian fir, Heldreich pine, black pine).

CLASSWORK

3. Make a general introduction and involve the pupils in a discussion. Describe
the specific characteristics of conifers: needle-shaped, generally persistent
leaves, which guarantee the plant the basic elements of photosynthesis

Secular specimen of Norway spruce



throughout the year; production of resin
in the wood as a defence against
parasites; equilibration against
excessive transpiration and very low
temperatures; cone production, etc.
4. Divide the class into five or six
groups and provide cards summarising
the characteristics of each species, to
be used for their identification (one
species per group): height of the trunk
in metres; colour and conformation of
the bark; position, shape and length of
the female cones; shape, colour,
length, type of insertion of the needles;
shape of the crown.
5. Prepare a card summarising all the
analysed species and distribute
photocopies to pupils.
6. Organise the excursion: prepare cards to be used for observations in the
field; date and place, appearance of the woodland, prevalent colours of the
trees, any smells, presence of vertebrates or invertebrates, cones on the
ground, presence of identified conifers.

FIELD EXCURSION

7. Guided observation, with the help of a nature guide, forest ranger or expert
botanist, of the typical conifer species present: cones, colour and form of bark
and needles, shape of the crown, estimation of the height of isolated
specimens; observation of the environment: soil, light, presence or absence of
undergrowth, presence of mushrooms or toadstools and plants, presence of
any other tree species and animals (or signs of them: chewed cones, holes in
trunks, etc.). Provide information on tree felling in the woodland, timber uses,
sylvicultural practices of both planting and harvesting (also in the past).
8. The groups of pupils should compile cards on their field observations. Take
photographs of the environment and details observed.

ONGOING CLASSWORK

9. Summarise the species observed in the field, during a class discussion;
compile a panel of photographs with comments. 
10.Give information, with the help of an expert, on the distribution of species in
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Norway spruce (Picea abies)



Italy; mention the environmental characteristics of woodlands of spruce, fir,
larch, mountain pine, and woods composed of Scots pine and Austrian pine. 
11. Hold a final discussion on the proficiency acquired in species identification,
aimed at increasing pupils’ sensitivity towards the studied environment.

FURTHER STUDIES ON ECOLOGY APPLIED TO CONIFER WOODLANDS

The work described so far has the aim, as mentioned above, of providing pupils
with the ability to identify tree species. For secondary school, this may be
further extended by an overview of woodland ecology, as follows:
1. Introduce the concepts of population ecology and communities, giving
details on the relationships among competition, predation, symbiosis,
parasitism, commensalism and mutualism.
2. Divide the class into three groups for further study of one of the following
aspects of conifer woodlands, which are particularly fascinating from the
ecology point of view: presence of symbiont or saprophytic fungi; role of wood
ants in the biological control of invertebrates and their relationship with
myrmecophilous (ant-loving) species; life-cycle of the pine processionary moth
and its role in the community. Write texts and draw up panels. Each group
should explain their special subject to the rest of the class.
3. Hold a concluding debate in the class on the complexity of the woodland
ecosystem.
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Austrian pine (Abruzzo)

Pine processionary moth
Traumatocampa pityocampa

This moth lays from 100 to 400 eggs on a clump
of pine needles. The larvae hatching from these
eggs are densely covered in hairs and, over five
stages, reach 3-4 cm in length. They move along
the ground following a thread secreted by the
leading caterpillar in the group: this is the origin
of the name processionary moth. The caterpillars
then transform into chrysalids protected by a
large white cocoon, positioned at the tips of the
pine branches, which tends to darken with the
passage of time. The chrysalids spend from two
to four months in this condition, although in
some cases this may be prolonged to one or
even two or three years. A grey moth emerges,
from 30 to 40 mm long with crepuscular habits.
The damage caused by the processionary moth
is due to the fact that the larvae feed voraciously
on pine needles, causing defoliation of
occasionally devastating proportions. The
natural enemies of the pine processionary moth
are birds and some hymenoptera. Their control
by humans may be mechanical, biological, or
through the use of pheromone traps.



CLASSWORK

2. Introduce the specific characteristics
of the class of birds; arrange a small
glossary summarising the terminology
useful for study and identification of the
various species (refer to the terms
commonly used in the bird guides:
plumage, crest, throat, breast, rump,
nape, primary feathers, clutch, flight
pattern, etc.).
3. Analyse, with a discussion in class,
coniferous woodland characteristics
and limiting factors.
4. Make a literature search in class on
the characteristics that distinguish the
Picidae family (strong feet, external toe
facing backwards; robust pointed bill,
ideal for making holes in tree trunks;
very long protractile tongue, suitable for capturing invertebrates in cracks on
the bark; short tail with stiff feathers, to act as a support on vertical trunks; habit
of excavating nests in holes in trees, etc.).
5. Divide the class into three groups for further study on the species living in
Italian conifer woodlands (black woodpecker, three-toed woodpecker, grey-
headed woodpecker); compile cards summarising each species, illustrating
the geographical distribution and main characteristics (morphological
characteristics or habits) useful for identification: colour of plumage, bill and
feet; size; type of flight; feeding habits; territoriality: number of eggs per clutch;
nesting period; habitat.
6. Listen to the calls of woodpeckers (audiovisual aids can be purchased).
Pupils may also record their typical calls.
7. Ask a nature guide or ornithologist to come to class and present the other
bird species common in the woodland environment (tits, thrushes, warblers,
crossbill, bullfinch, nutcracker, diurnal and nocturnal raptors, etc.); wherever
possible, accompany each description by listening to the bird calls and, if
possible, recording them.

Hold a discussion in class on what pupils have learnt, concluding by
mentioning the satisfaction that may be gained from the ability to identify birds
and their songs in natural environments.

■ Woodpeckers

● Aims: to increase skills in identifying birds typical of conifer woodlands; to
develop the capacity for analysis and comparison of the ecological
specialisations of some animals; to develop a passion for bird-watching and,
more generally, the local fauna.
● Level: primary and secondary school pupils between 9 and 12 years old. 
● Equipment: literature; bird identification guide; recordings of bird song.
● Possible collaborators: nature guide or ornithologist.

PRELIMINARY STAGE (FOR TEACHERS)

1. Prepare literature which is simple for pupils to consult: guide to bird
identification; iconographic and audiovisual teaching aids.
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Fir trunk holed by a black woodpecker

Black woodpecker
(Dryocopus martius)

Almost entirely black, this is the largest of the
woodpeckers, reaching a length of 46 cm. The male has
a red crown and crest, which is reduced to a mark on
the nape in the female.
It lives in both coniferous and broadleaved forests,
feeding mainly on ants and beetles, but also fruit.
Its excavated nest has an oval-shaped entrance, 30 to
50 cm in height, and may be up to a metre in depth.

Three-toed woodpecker
(Picoides tridactylus)

This small (21 cm) bird has a striking black-and-white
livery, with longitudinal stripes on the head and transver-
sal bands on the wings. The pileum is yellow in males
and black in adult females. 
It lives in old coniferous or mixed woodlands, preferably
trees close to watercourses or clearings, and feeds
mainly on larvae or insects living in wood, but it also
integrates this diet with the sap of conifers. 

Grey-headed woodpecker
(Picus canus)

A medium-sized woodpecker (25-30 cm), with whitish
plumage on the breast and green back and wings,
edged in brown.
The male has a red stripe along the forehead and black
streaks like a moustache, from close to the beak
towards the neck.
It feeds mainly on ants and other insects, digging
holes up to 75 cm deep in anthills to gather its food.
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153152 Glossary

> Acidophile: refers to a plant community that
prefers acid substrates, with pH of less than 7.
> Chorotype: type of geographical distribution of
an organism, recurrent in more than one species;
e.g., Boreoalpine, Mediterranean, Atlantic
chorotype.
> Cryoclasticism: phenomenon of disaggregation
of rocks caused by successive freeze-thaw
phases. 
> Fossorial: refers to an organism which lives
mainly burrowing in the soil.
> Heliophile: preferring sun-lit environments.
> Mesophile: organism that avoids extreme
possible ecological factors, preferring “average”
conditions.
> Necromass: organic matter in phase of
decomposition (fallen or dry trees, etc.); also
termed “dead wood”.
> Phytogeographical: related to phytogeography
(or geobotany), which is the discipline that studies
the distribution (chorology), ecology and relations
between plants (phytosociology, vegetation
science).
> Saprophage: organism which feeds on
decomposing organic matter.
> Saproxylophage: organism which feeds on
decomposing wood.
> Sciaphile: a shade-loving organism or plant
community; the opposite of heliophile.
> Sclerophyllous vegetation: plants with leathery
evergreen leaves, e.g., typical of the
Mediterranean maquis.
> Synecology: study of ecosystems considered
as single structures, their dynamics, and
interactions among their components.
> Thermophile: an organism which grows best at
relatively high temperatures. 
> Thermoregulation: activity by means of which
an organism regulates its body temperature by
heat exchange with the environment.

soils, ecophysiology and conservation. A concise section is provided for each formation and includes a
list of species.

RAVAZZI C. (ed.), 2003 – Gli antichi bacini lacustri e fossili di Leffe, Ranica e Pianico-Sellere (Prealpi
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Abax - 85
Abax ater - 85
Abax parallelepipedus - 85
Abies - 76, 87
Abies alba - 50, 76, 135, 144
Abies nebrodensis - 58, 132,
137
Acantholyda - 94
Accipiter gentilis - 107
Accipiter nisus - 107
Acer campestre - 53
Acer lobelii - 53
Acer obtusatum - 53
Acer opulifolium - 22
Acer platanoides - 51
Acer pseudoplatanus - 47
Aculepeira ceropegia - 70, 71
Adder - 105
Adelges - 76
Adelges laricis - 76
Adenostyles - 91
Adenostyles alliariae - 35
Adoristes ovatus - 72
Adoristes poppei - 72
Aegolius funereus - 109, 137
Agrotis - 79
Alder - 8, 111, 114
Alnus - 79
Alnus cordata - 57
Alpenrose - 17, 19, 41
Alpine clematis - 20, 21
Alpine laburnum - 28, 51
Alpine milk-vetch - 29
Alpine mouse - 120
Alpine newt - 103
Alpine rose - 45
Alpine salamander - 103
Alpine shrew - 119
Alpine St. John’s wort - 22, 54
Amblyotus nilssonii - 121
Amelanchier - 20
Amelanchier ovalis - 20
Anastrangalia dubia - 87
Anemone trifolia - 22
Angelica - 65
Anguis fragilis - 104
Anguliphantes - 71
Anoplotrupes stercorosus - 66
Ant - 63, 64, 77, 148
Anthaxia - 88
Anthribus nebulosus - 75
Aphelenchoides - 68
Aphid - 75, 77, 97, 99
Apodemus alpicola - 120
Apodemus flavicollis - 119
Aporrectodea rosea - 69
Aposeris - 22
Aposeris foetida - 22
Aquilegia atrata - 19

Arctostaphylos uva-ursi - 19, 77
Argynnis adippe - 82
Argynnis aglaja - 82
Argynnis niobe - 82
Argynnis paphia - 82
Arianta arbustorum - 68
Arion subfuscus - 68
Arolla pine see stone pine - 32
Ash - 35, 51, 53
Astragalus austriacus - 29
Astragalus centralpinus - 29
Astragalus excapus - 29, 131
Astragalus monspessulanus - 29
Astragalus onobrychys - 29
Astragalus purpureus - 29
Astragalus siculus - 61
Astrantia minor - 22
Aurora’s Alpine salamander -
103
Austrian pine - 8, 17, 25, 26, 27,
29, 34, 52, 53, 54, 59, 77, 91,
126, 127, 132, 135, 140, 143,
144, 147
Avenella flexuosa - 21, 45
Bank vole - 119
Bearberry - 19, 77
Bee - 77
Beech - 7, 8, 9, 10, 11, 13, 14,
23, 26, 27, 29, 31, 34, 37, 47,
48, 49, 50, 51, 52, 53, 55, 57,
58, 59, 60, 61, 108, 127, 140,
141
Bellflower - 55, 57
Berberis aetnensis - 61
Bilberry- 18, 23, 45, 47
Birch - 8, 111, 114
Biston betularia - 79
Black pine - 60, 132, 143
Black woodpecker - 108, 116,
117, 137, 148, 149
Black-berried honeysuckle - 47
Blechnum spicant - 21
Blera fallax - 95
Blue moor grass - 19
Blue-berried honeysuckle - 20
Boernerina depressa - 77
Bog whortleberry - 19
Boletus - 97
Boletus mushroom - 40
Boloria (Clossiana) - 82
Boloria napaea - 83
Boloria pales - 83
Bombycilla garrulus - 115
Bonasa bonasia - 107, 137
Bonelli’s warbler - 113
Bosnian maple - 53, 60
Bothriopterus oblongopunctatus
- 85
Brachypalpus chrysites - 95

Bracken - 27
Brenthis - 82
Broom - 29, 45, 60
Brown bear - 118, 122, 137
Bubo bubo - 109
Bufo bufo - 103
Bullfinch - 114, 115, 116, 149
Buprestis - 89
Buprestis rustica - 89
Buprestis splendens - 89, 137
Bursaphelenchus - 67
Bursaphelenchus mucronatus -
67
Buteo buteo - 105, 107
Buttercup - 55, 57
Buzzard - 107
Calabrian pine - 7, 10, 11, 34,
56, 59, 60, 61, 141
Calamagrostis - 39
Calamagrostis arundinacea - 19
Calamagrostis epigejos - 61
Calamagrostis varia - 19
Calamagrostis villosa - 20
Callicera rufa - 97
Callidium violaceum - 88
Callobius claustrarius - 71
Calluna vulgaris - 19
Calomicrus - 91
Calomicrus gularis - 91
Calomicrus pinicola - 91
Campanula trichocalycina - 55
Campodea - 74
Campodea (Monocampa) denisi
- 74
Campodea jolyi - 74
Candida - 66
Canis lupus - 122
Capercaillie - 106, 107, 116,
117, 137
Capreolus capreolus - 123
Carabus - 83, 85
Carabus (Chrysocarabus) auroni-
tens - 83, 84
Carabus auronitens - 85, 86
Carabus carinthiacus - 84
Carabus creutzeri - 84
Carabus glabratus - 84
Carabus hortensis - 84, 85
Carabus intricatus - 84
Carabus lefebvrei - 85
Carabus linnaei - 84, 85
Carabus monticola - 84
Carabus preslii neumeyeri - 85
Carabus preslii preslii - 85
Cardamine trifolia - 39
Carduelis flammea - 114
Carduelis spinus - 114, 116
Carex alba - 39
Carex tendae - 22



157156 Carlina nebrodensis - 61
Carpinus betulus - 53
Carpinus orientalis - 59
Cat’s ear - 60
Catathelasma imperiale - 40
Causa holosericea - 68
Cecidomyia pini - 97
Cembran see stone pine - 32
Centipede - 73
Centromerus - 71
Cephalcia - 94
Cephalcia arvensis - 94
Cephalcia hartigi - 94
Ceratocystis - 90
Certhia familiaris - 109, 110, 116
Ceruchus chrysomelinus - 131
Cervus elaphus - 123
Chalcosyrphus piger - 95
Chamaecytisus purpureus - 22,
25
Chamaecytisus spinescens - 59
Chamoix - 123
Charpentieria stenzii - 68
Cheilosia longula - 97
Cheilosia morio - 97
Cheilosia scutellata - 97
Cheporus burmeisteri - 86
Chroogomphus - 40
Chrysanthia viridissima - 65
Chrysobothris - 89
Cinara - 77
Cinara confinis - 77
Cinara piceae - 77
Citril finch - 114, 116
Clausilia cruciata - 68
Clematis alpina - 20, 21
Clethrionomys glareolus - 119
Clubiona subsultans - 69
Clytus lama - 87
Coal tit- 111, 116, 117
Cochlodina - 68
Coelotes solitarius - 71
Coenonympha gardetta - 83
Common frog - 103
Common juniper- 60
Common long-eared bat - 121
Common shrew- 119
Common toad - 103
Coral spurge - 55
Corallorhiza trifida - 21
Coralroot orchid - 21
Corymbia rubra - 88
Cosmotriche lobulina - 79
Cotoneaster - 20
Cotoneaster nebrodensis - 20
Cowberry - 18, 45
Creeping lady’s tresses - 18
Crested tit - 111, 116, 117
Crossbill - 113, 116, 117, 149
Cryphalus piceae - 90
Cryphoeca silvicola - 69
Cryptocephalus - 91
Cryptocephalus carinthiacus -
91
Cryptocephalus pini - 91
Cupressobium - 77

Cychrus - 83, 85
Cychrus attenuatus - 84, 85
Cychrus attenuatus latialis - 85
Cychrus caraboides - 85
Cychrus caraboides costai - 85
Cydia strobilella - 79
Cypripedium calceolus - 18,
136, 137
Cytisus scoparius - 60
Cytisus sessilifolius - 29, 31, 45
Daphne cneorum - 19
Daphne mezereum - 54
Dark columbine - 19
Dark red helleborine - 18
Deer fern - 21
Dendrobaena octaedra - 69
Dendrocopos major - 116
Dendrolimus pini - 80
Dicampa - 74
Dicellophilus carniolensis - 73,
74
Dicranum - 20
Didea intermedia - 97
Dioryctria abietella - 79
Diphasiastrum - 20
Diphasium - 20
Diplocephalus latifrons - 71
Diprion pini - 94
Discus ruderatus - 68
Douglas fir - 125
Downy birch - 26
Downy oak - 26, 29, 34, 45, 61
Dreyfusia - 76
Dreyfusia nebrodensis - 76
Dreyfusia piceae - 76
Dryocopus martius - 108, 116,
137, 148
Dwarf juniper- 19, 60
Eagle owl - 109
Earthworm - 69, 113, 116
Elatobium - 77
Eliomys quercinus - 121
Elm - 51, 53
Ena montana - 68
Epipactis atrorubens - 18
Erebia - 81, 83
Erebia aethiops - 81
Erebia euryale - 81
Erebia ligea - 80, 81
Ergates - 66
Ergates faber - 88
Erica arborea - 60
Erica carnea - 18, 19
Eriozona syrphoides - 97
Erithacus rubecula - 116
Ernobius - 66
Etna barberry - 61
Etna broom - 61
Euconulus fulvus - 68
Eulachnus - 77
Euomphalia strigella - 68
Eupeodes nielseni - 97
Euphorbia corallioides - 55
Euphorbia kerneri - 27
Eupithecia abietaria - 79
Eupithecia analoga - 79

Eupolybothrus longicornis - 73
European pine vole - 119
Even mountain pine - 19, 23, 26,
28, 30, 31, 45, 52, 54, 104, 126,
143, 144
Evodinus clathratus - 88
Falco tinnunculus - 105
False medlar - 20
Fat dormouse - 101, 121
Fescue - 22
Festuca flavescens - 22
Festuca varia - 22
Field maple - 53, 57
Finger-leaved violet - 23, 131
Fir - 7, 12, 63, 65, 67, 75, 77, 78,
79, 90, 91, 93, 95, 97, 101, 110,
116, 120, 126, 129
Firecrest - 110
Flowering ash - 34, 59, 60
Formica - 62
Formica aquilonia - 98
Formica lugubris - 98
Formica polyctena - 98
Formica pratensis - 98
Formica rufa - 98, 99, 128, 137
Fox - 122
Fraxinus excelsior - 51
Fraxinus ornus - 59
Garden dormouse - 121
Garland flower - 19
Gastrodes - 75
Gastrodes abietum - 75
Gastrodes grossipes - 75
Gaurotes - 66
Gaurotes virginea - 88
Genista aetnensis - 61
Genista radiata - 22
Genista sericea - 59
Gentiana ligustica - 22
Geophilus - 73
Geranium versicolor - 53, 55
Giant yellow wood wasp - 92
Glaucidium passerinum - 109,
137
Glis glis - 121
Glomeris - 74
Goldcrest - 110, 116, 117
Gomphidius - 40
Goodyera repens - 18
Goshawk - 107
Great spotted woodpecker - 116
Greek whitebeam - 60
Green alder - 41, 77
Green lizard - 104, 105
Grey alder - 26
Grey-headed woodpecker - 109,
137, 148, 149
Grypotes puncticollis - 75
Gymnadenia odoratissima - 19
Haematoloma dorsata - 75
Hairless willow - 22
Hairy alpenrose - 19, 33, 135
Haptoderus unctulatus - 85
Hazel grouse - 107, 137
Heather - 19
Heldreich pine - 10, 11, 42, 58,

59, 60, 129, 132, 133, 137, 141,
143
Helictotrichon sedenense - 22
Helix pomatia - 68
Hieracium lanatum - 22
Holly - 55, 57, 59
Holm oak - 59
Homogyne sylvestris - 22
Hop-hornbeam - 34, 51, 59, 60
Hornbeam - 53
Horvath’s lizard - 104
Hrabeiella periglandulata - 69
Hylaea fasciaria - 79
Hylocomium - 20
Hylotrupes bajulus - 87, 88
Hypericum richeri - 22, 54
Hypochoeris laevigata - 60
Hypsugo savii - 121
Iberolacerta horvathi - 104
Ilex aquifolium - 55, 57
Imperial mushroom - 40
Interrupted clubmoss - 20
Ips - 90
Ips dentatus - 90
Ips sexdentatus - 90
Ips typographus - 89
Issoria lathonia - 82
Italian alder - 57
Italian maple - 22
Ixodes ricinus - 72
Juniper - 23, 45, 60, 77
Juniperus communis - 45
Juniperus hemisphaerica - 60
Juniperus nana - 19, 60
Juniperus sabina - 23
Kerner’s spurge - 27
Knautia ressmannii - 27
Laburnum alpinum - 51
Lactarius - 40
Lady’s slipper orchid - 18, 136
Lanza’s salamander - 103
Larch - 8, 9, 12, 14, 15, 16, 17,
23, 26, 28, 32, 36, 37, 38, 40,
41, 63, 67, 76, 77, 78, 93, 97,
104, 125, 126, 129, 140, 143
Larch bolete - 40
Larch-leaved sandwort - 22
Larix - 76, 79
Larix decidua - 38, 76, 135
Leccinum - 97
Leptura - 66
Lesser masterwort - 22
Lesser twayblade - 18
Leucaspis - 75
Ligurian gentian - 22
Lime - 47, 51, 53
Linnaea borealis - 21
Liparus - 90
Listera cordata - 18
Lithobius - 73
Lithobius cyrtopus - 73
Lithobius dentatus - 73
Lithobius latro - 73
Lithobius tricuspis - 73
Little owl - 109, 137
Lobel’s maple - 53, 57

Lomechusa - 99
Lonicera coerulea - 20
Lonicera nigra - 47
Loxia curvirostra - 113, 116
Lumbricus rubellus - 69
Lumbricus terrestris - 69
Luzula luzulina - 21
Luzula luzuloides - 21
Luzula nivea - 21
Luzula pedemontana - 21
Luzula sieberi - 21, 47
Lycopodium annotinum - 20
Lymantria monacha - 79, 80
Lynx - 122, 123
Lynx lynx - 122
Macrargus rufus - 71
Macrogastra - 68
Malacolimax tenellus - 68
Marginate primrose - 22
Marsh tit - 116
Martes martes - 122
Medetera - 97
Melampyrum sylvaticum - 21
Melangyna quadrimaculata - 97
Melanthaxia - 88
Melittis albida - 55
Mesochelifer ressli - 71
Mesotriton alpestris - 103
Mezereon - 54
Microtus subterraneus - 119
Milk-vetches - 20, 23, 29
Millipede - 73, 74
Mindarus - 77
Minuartia laricifolia - 22
Mistle thrush - 113
Mite - 71, 72
Molinia - 27
Molinia - 35
Molorchus minor - 88
Moneses uniflora - 19
Monochamus - 67, 87, 88
Monotropa hypopytis - 19
Mountain ash - 28, 48, 49, 51,
52, 57, 115
Mountain pine - 28, 77
Mouse - 122
Mughiphantes - 71
Nebrodi carline thistle - 61
Neobisium fuscimanum - 71
Neodiplogaster - 68
Nesovitrea hammonis - 68
Nilsson’s bat - 121
Nodding wintergreen - 47, 54
Norway maple - 51
Norway spruce - 8, 9, 10, 14, 15,
18, 19, 26, 27, 32, 33, 35, 37,
38, 39, 40, 41, 44, 46, 47, 50,
51, 52, 75, 76, 77, 86, 89, 94,
97, 108, 110, 113, 114, 116,
125, 127, 129, 132, 133, 138,
139, 140, 141, 143, 144
Nucifraga caryocatactes - 32,
101, 115
Nutcracker - 32, 101, 115, 149
Nuthatch - 116
Oak - 34

Oedemera tristis - 65
One-flowered wintergreen - 19
Ononis rotundifolia - 23
Oreina - 91
Oreina cacaliae - 91
Oreina elegans - 91
Oreina gloriosa - 91
Oreina speciosa - 91
Oriental hornbeam - 59
Orthilia secunda - 47
Ostrya carpinifolia - 51
Oxalis - 39
Oxymirus cursor - 87
Oxyporus rufus - 66
Pachyta quadrimaculata - 87, 88
Pachytodes cerambyciformis -
88
Panolis flammea - 80
Parasitorhabditis - 67
Parergodrilus heideri - 69
Parnassius apollo - 83
Parnassius mnemosyne - 82
Parnassius phoebus - 83
Parti-coloured bat - 121
Parus ater - 111, 116
Parus cristatus - 111, 116
Parus montanus - 102, 111, 116
Parus palustris - 116
Pencilled cranesbill - 53, 55
Peribatodes secundaria - 79
Perotettix pictus - 75
Petasites - 91
Petasites paradoxus - 35
Phaenops - 89
Phellinus hartigii - 40
Phosphuga atrata - 85
Phylloscopus - 116
Phylloscopus bonelli - 113
Physokermes - 75
Physospermum verticillatum - 55
Picea - 135
Picea abies - 14, 76, 116, 144
Picoides tridactylus - 108, 116,
137, 148
Picus canus - 109, 137, 148
Pine - 7, 8, 10, 26, 28, 46, 55,
57, 60, 63, 65, 67, 75, 76, 77,
78, 80, 90, 91, 93, 94, 95, 97,
101, 110, 120, 125, 127, 131,
141, 145, 146
Pine bolete - 40
Pine marten - 122
Pine processionary moth - 80,
146, 147
Pineus - 76
Pineus pini - 76
Pinus - 10, 75, 76, 94, 97
Pinus cembra - 32, 135
Pinus laricio - 75, 132
Pinus leucodermis - 10, 42, 58,
59, 132
Pinus mugo - 28, 30, 75, 144
Pinus mugo var. rotundata - 30
Pinus nigra - 34, 59, 97, 144
Pinus nigra subsp. calabrica -
34, 59



158 159Pinus nigra subsp. laricio - 59, 60
Pinus nigra subsp. nigra - 34
Pinus nigra var. italica - 59
Pinus sylvestris - 26, 75, 94, 144
Pinus uncinata - 11, 28, 135,
144
Pissodes - 90
Pissodes castaneus - 90
Pissodes piceae - 90
Pithyotettix abietinus - 75
Pityogenes chalcographus - 90
Platystomos albinus - 90
Plecotus auritus - 121
Plectus cirratus - 67
Pleurotium - 20
Poecilocampa alpina - 79
Polygala chamaebuxus - 19, 54
Polytrichum - 20
Potosia cuprea - 65
Primula marginata - 22
Prionus coriarius - 88
Prociphilus - 77
Prociphilus xilostei - 75
Protaetia cuprea - 65
Pseudotsuga menziesii - 125
Pteridium aquilinum - 27
Pterostichus - 85
Pterostichus fasciatopunctatus -
85
Pterostichus flavofemoratus - 86
Pterostichus multipunctatus - 86
Ptilium crista-castrensis - 20
Purple broom - 22, 25
Pyrrhula pyrrhula - 114, 116
Quercus cerris - 52
Quercus ilex - 59
Quercus pubescens - 45, 61
Rana temporaria - 103
Ranunculus brutius - 55
Red deer - 123
Red squirrel - 100, 120
Redpoll - 114
Reed - 20
Regulus ignicapillus - 110
Regulus regulus - 110, 116
Ressmann’s scabious - 27
Retuse-leaved willow - 54
Rhabditis - 67
Rhagium - 66
Rhagium inquisitor - 87, 88
Rhododendron ferrugineum -
19, 41
Rhododendron hirsutum - 19
Rhyssa - 93
Rhyssa persuasoria - 93
Rhytidiadelphus - 20
Ring ouzel - 112, 113
Robin - 116
Roe deer - 123
Roncus alpinus - 71
Rosa pendulina - 45
Rough small-reed- 19
Round-leaved restharrow- 23
Rupicapra rupicapra - 123
Rutpela maculata - 86, 87
Sacchiphantes abietis - 76

Sacchiphantes tardus - 76
Sacchiphantes viridis - 76
Salamandra atra - 103
Salamandra atra aurorae - 103
Salamandra lanzai - 103
Salix - 79
Salix eleagnos - 23
Salix glabra - 22
Salix purpurea - 23
Salix retusa - 54
Savi’s pipistrelle - 121
Savin - 23, 139
Scaeva pyrastri - 95
Scale insect - 75
Schendyla - 73
Schizolachnus - 77
Sciurus vulgaris - 100, 120
Scolopax rusticola - 107
Scots pine - 8, 10, 14, 17, 19,
25, 26, 27, 28, 30, 34, 44, 46,
52, 67, 77, 79, 90, 91, 97, 113,
126, 135, 138, 139, 140, 143,
144, 147
Senecio - 91
Serinus citrinella - 114, 116
Sesleria caerulea - 19
Sessile oak - 26
Seyne wild-oat - 22
Shrew - 109
Shrubby milkwort - 19, 54
Sicilian pine - 58, 61, 76, 132,
143
Sicilian vetch - 61
Sieber’s wood-rush - 47
Silver fir - 8, 9, 10, 11, 14, 15,
23, 33, 35, 37, 39, 40, 43, 44,
45, 46, 47, 48, 49, 50, 51, 52,
53, 55, 57, 58, 59, 67, 76, 77,
86, 90, 94, 97, 108, 125, 127,
129, 132, 138, 140, 141, 143,
144, 149
Silver-washed fritillary - 82
Silvery broom - 59
Siskin - 114, 116
Sitobion fragariae - 77
Sitta europaea - 116
Slow-worm - 104, 105
Small-leaved bilberry - 18, 47
Snail - 116
Snowy butterbur - 35
Song thrush - 113, 116, 117
Sorbus aria - 49
Sorbus aucuparia - 48, 49
Sorbus aucuparia ssp. praemor-
sa - 57
Sorbus chamaemespilus - 20
Sorbus graeca - 60
Sorex alpinus - 119
Sorex araneus - 119
Southern greenweed - 22
Sparrowhawk - 107
Sphagnum - 30, 141
Sphinx pinastri - 78, 79
Spider - 69, 71, 116
Spiny broom - 59, 60
Spondylis buprestoides - 87

Spring heath - 18, 19, 33
Squirrel - 101, 120
Stemless milk-vetch - 131
Stenurella melanura - 88
Stephanopachys substriatus - 137
Stone pine - 8, 9, 14, 15, 17, 26,
28, 32, 38, 41, 101 (cono), 115,
126, 139, 143
Strigamia - 73
Strix aluco - 109
Strobilurus esculentus - 40
Suillus - 40, 97
Suillus collinitus - 40
Suillus granulatus - 40
Suillus grevillei - 40
Suillus luteus - 40
Swiss mountain pine - 8, 10, 11,
17, 26, 27, 28, 29, 30, 44, 45,
52, 126, 138, 139, 143, 144
Sycamore - 35, 47, 51, 52, 53
Tawny owl - 109
Taxus baccata - 57
Tectocepheus velatus - 72
Tenda sedge - 22
Tengmalm’s owl - 109, 137
Tenuiphantes - 71
Tenuiphantes alacris - 71
Tenuiphantes cristatus - 71
Tenuiphantes tenebricola - 71
Tetrao urogallus - 106, 107, 116,
137
Tetropium - 87, 88
Thanasimus formicarius - 90
Thera variata - 79
Thera vetustata - 79
Thistle - 65
Three-toed woodpecker - 108,
116, 137, 148, 149
Thrush - 113
Tick - 72
Tilia platyphyllos - 47
Tit - 110, 116, 149
Tomicus piniperda - 90
Tragosoma depsarium - 88
Traumatocampa pityocampa -
80, 146
Tree heath - 60
Treecreeper - 109, 110, 116, 117
Trefoil cress - 39
Trichius fasciatus - 65
Trientalis - 21
Trientalis europaea - 21
Trifoliate wood anemone - 22
Trochiscanthes - 39
Troglodytes troglodytes - 116
True bug - 75
Turdus philomelos - 113, 116
Turdus torquatus - 112, 113
Turdus viscivorus - 113
Turkey oak - 52, 53, 55, 57
Twin flower - 21
Tylencholaimus mirabilis - 67
Ulmus glabra - 51
Urocerus - 93
Urocerus gigas - 92
Ursus arctos - 118, 122, 137

Vaccinium gaultherioides - 18, 47
Vaccinium myrtillus - 18, 23, 45,
47
Vaccinium uliginosum - 19
Vaccinium vitis-idaea - 18, 45
Vanilla-scented fragrant orchid -
19
Various small-reed - 19
Veronica - 39
Vespertilio murinus - 121
Viburnum lantana - 31
Viola - 82
Viola pinnata - 23, 131
Vipera berus - 105
Vole - 122
Volucella inanis - 96
Vulpes vulpes - 122
Wagneripteryx germari - 75
Wahlgreniella ossiannilssoni - 77
Warbler - 113, 116, 149
Wasp - 77, 88
Wavy hair-grass - 21, 45
Waxwing - 115
Wayfaring tree - 31
White bastard balm - 55
Whitebeam - 49
Whorled bladderseed - 55
Wild rose - 77
Willow - 8, 23, 111
Willow tit - 102, 111, 116
Wolf - 122
Wood ant - 98, 147
Wood coltsfoot - 22
Wood cow-wheat - 21
Wood small-reed - 61
Woodcock - 107
Woodpecker - 101, 108, 109,
148, 149
Wood-rush - 21
Woolly hawkweed - 22
Wren - 116
Yellow birdsnest - 19
Yellow-necked mouse - 119
Yew - 8, 57, 59
Zootoca vivipara - 104
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