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THE ANTHROPOGENIC EFFECT OF BIRD COMMUNITIES OF
THE TAIGA ECOSYSTEM WITH SPECIAL REFERENCE TO THE
EFFECT OF FORESTRY

Serensen O. J.

Nord-Trondelag University College,
Faculty of Social Sciences and Natural Resources.
Box 2501. N-7729 Steinkjer. Norway.
ole.j.sorensen@hint.no

Introduction

Birds of the Taiga ecosystems have over time evolved their habitat re-
quirements and niche specialization in a way that makes the population viable
over long periods. These adaptations reflect the vegetation and forests formed
by natural succession systems and landscape patterns formed by these systems.

Birds are well-studied species, and we have excellent knowledge about
the habitat adaptations, niche use and differentiation of grouse birds, passerine
birds, woodpeckers, owls and raptors, partly also their population biology and
statistics of abundance (Helle 1985a & b, Bostrom 1988, Helle & Moénkkénen
1990, Edenius & Sjoberg 1997). As a group they can tell as about their reac-
tion to mans transformation of the taiga ecosystems from a natural regime to a
man-used and man-planned and manipulated ecosystem (Jarvinen et al. 1977).
Birds can be used as monitors of changes in the environment (Furness &
Greenwood 1993), and their reaction of habitat changes and fragmentation are
studied (Ahlen & Nilsson 1982, Jokimiki 1996, Thingstad 1997, Thingstad et
al. 2003, Hagvar et al. 2004).

As birds can be used as indicators for the natural functionality of ecosys-
tems, we can also, because of our generally good knowledge about their habi-
tat needs — also use birds as advisors for forest to reduce both short and long
term negative effects of forestry activities.

This text will give you examples from different kinds of birds to show
threat and possibilities as we now teach and advise in Norway, but cannot
cover every aspect.

Grouse birds (Tetraonidea)

Formozows work (1946) introduced me to the winter ecology of the Tai-
gas fauna, and the adaptation of grouse birds to winter conditions. Semjonov-
Tjan-Sankijs (1960) work on grouse birds was the work I read that opened my
eyes for the landscape scale effects of the forests succession stage at the popu-
lation level of different grouse species. His work has later been followed up by
habitat studies in Finland (Seiskari 1962, Uusvaara 1963) as well as Norway
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and Sweden (Borseth & Kraftt 1973, Sorensen 1979, Myrberget 1984, Wegge
et al. 1985, Rolstad & Wegge 1989, Rolstad et al. 1991, Swenson & Angel-
stam 1993). Population studies have mainly been done in Finland (Rajala
1974, Linden & Rajala 1981), also in Russia (Semenov-Tjan-Sanskij 1970),
but few data from Russia are available for western countries. Several authors
have presented data on their food choice in both summer and winter (Pyn-
nonen 1954, Kaasa 1959, Seiskari 1962, Pulliainen 1970, Salo 1971, Serensen
1979, Linden 1981, Spidse et al. 1984).

Out of the cited literature we can understand that the habitat and niche
specialization and separation in these birds are excellent understood (Fig 1).
The Willow Grouse (Lagopus lagopus) and Black Grouse (Tetrao tetrix) are
adapted to young seral stages of the forests, and a rather open habitat where
leave trees are abundant and leave buds and catkins of different kinds are a key
winter food. The Capercaille (Tetrao urogallus) are a climax-adapted species,
and needles of pine (Pinus silvestris), but also Spruce (Picea abies), and in
parts of Sibiria, also Larch (Larix sp) is the key winter food. The Hazel grouse
show an intermediate habitat adaptation, with preferences for both young and
dense treed stands of mixed leave (preferably alder (Alnus sp)) species and
spruce forests, with either alder or birch catkins as preferred winter food. Ele-
ments of the same vegetation are often found in old growth climax forests,
often near to streams and rivers, and edges of bogs and swamps, with alder
trees mixed with a dense, multilayered coniferous forest.

It is easy to recognize the niche separation between this nearly related
species and their niche specialization adapted to different seral stages in a
natural taiga landscape. The difference is clearest during winter and more
overlapping at summertime. Most overlap in habitat use seems to occur during
the early chicken period, when at least all species have a preference for old,
wet forest, bog edges and similar forest types, where all species seems to use
caterpillars and other digestible insects as a main food. But also this habitat
occurs regularly in a natural landscape dominated by young forest as they rep-
resent patches of fire-refugees and even corridor-like structures in a burned
landscape — the most long-lasting, stable elements of the Taiga.

Forestry, by it’s different activities can considerably influence popula-
tions of grouse birds locally as well as on landscape level. Large clear-cuts will
almost exclude Capercaillie populations for a long period, as well as the Hazel
Grouses use of climax forest. For the capercaillie, with individual home-ranges
of 50 — 100 Ha, use of fragmented old growth forests add a strong stress for
the populations, maybe more in Fennoscandia than in Russia.

Large clear-cuts will though promote populations of firstly, the Willow
Grouse, and later the Black Grouse and then Hazel Grouse. Small clear-cuts
will have less effect on Capercaillie populations, but if the old growth habitats
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Fig. 1. Niche separation of grouse birds in the Taiga with adaptation to different
succession stages (Swenson & Angelstam 1993)

become fragmented, populations suffer and might become more vulnerable to
predation — a system of meta-populations and Source- and Sink-habitats.
Small clear-cuts will hardly promote the Willow Grouse, but the more flexible
Black Grouse might react positively, but again is there a risk of greater vulner-
ability to predation. A population of Hazel Grouse might possibly function
well in either landscapes, due to their social organization and rather small terri-
tories, as long as their need of an abundance of leave forest are met.

Large, as well as small clear cuts will, at different periods of early succes-
sion, produce a lot of winter food for the three smallest grouse species, and a
vast, open landscape created in this way will be almost as prolific for the Wil-
low Grouse and Black Grouse as the burned areas will do. But — here the
practice of silviculture for young forest has a possible detrimental, negative
impact, induced by the forestry’s strong selection for valuable species (spruce,
pine and larch), and thereby the early destruction of leave-tree species in the
pre-commercial thinning. The long time effects here are considerable as the
important winter food resources for the three smallest grouse species, probably
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a main factor in an areas carrying capacity for this birds, are impacted, and
also strengthened by the fact that the production of catkins of these trees varies
greatly between years. Attitudes in Fennoscandia have though changed over
the last years to let more leave trees be left, but will it be enough?

A third important forestry operation with possible long-lasting, local as well
as landscape level influence on all grouse birds, are the draining of swampy for-
est as well as draining of bogs. These operations reduce the amount of the best
habitats for chickens, and later possible logging of the same areas will enhance
this effect. Draining of bogs, especially the smaller bogs, also have impact on the
amount of the bog cotton grass (Eriophorum sp.) shown to be a key nutrition
before and during the egg-laying period for all the taigas grouse species.

We know little how predation on grouse is affected by change in grouse
habitats, but must assume that the grouse birds still prefer to stay in biotopes
similar to their primary adaptations. Different predators have different habitat
requirements too, and sometimes habitats distribution might give certain
predators a pre. As an example [ would like to mention that a landscape domi-
nated by several smaller clear-cut/openings partly makes it easier to locate
possible prey both for a raptor like the Goshawk (4ccipiter gentilis) as well as
for a four-footed predator like the marten (Martes martes). Studies by Beshka-
rev et al. (1994) have shown how one-layered old, but managed spruce forests
might function as sink-habitats for hazel grouse. Hjeljord et al. (2004) have
shown that predation on capercaillie broods are lower in managed forests done
in natural old growth forests in the Pinega region of Archangelsk, but could
not identify reasons for this unexpected difference.

A landscape dominated by drained bogs will likely also stress grouse hens
with chickens to the wetter habitats left — also making it more easy for preda-
tors to hunt selectively in habitats spots in the landscape.

More examples could be presented, but I will here conclude that we for
the habitat and general ecology knowledge of the grouse birds to a great extent
can both predict the fate of these birds in a forestry dominated landscape, but
we also know how negative effects probably can be greatly reduced if forestry
adapt the suggestions given by biologists.

Woodpeckers (Picidae)

Angelstam & Mikusinski (1994) has given an overview on woodpeckers
in natural and managed boreal and hemi-boreal forests. The seven species of
woodpeckers have a key function in the Taiga ecosystem. They are all more or
less dependent on dead wood and dying trees as their source for food. They all
make new nesting cavities in standing dying or dead trees (Fig. 2). The species
of tree selected for nesting, the trees degree of degrading and tree size also
show that these species have their main adaptation and nice-separation to dif-
ferent seral stages of the taigas forest succession (Hagvar et al. 1990). The
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niche separation regarding food habits are shown in Table 1, based on Haftorns
(1971) data on these species food-choice, but thorough studies are few. Studies
of these birds home-range use also show intra-specific niche-separation in the
way that breeding pairs seems to use different parts of a common home range
as their feeding ground (Hogstad 1976, Hogstad & Stenberg 1994, Stenberg &
Hogstad 1995).

Based on their choice of nesting trees, we can clearly see an adaptation
that shifts from the younger seral stages for the Lesser Spotted Woodpecker
(Dendrocopus minor), when sub-dominate, partly suppressed leave trees starts
dying off in the leave-tree succession. The seral stage when older and dominat-
ing leave-trees starts dying at the end of the leave —tree succession is the habi-
tat for the White-backed Woodpecker. Hogstad and Stenberg (1994) have
nicely shown that this species need at least 150 — 200 dead, standing trees pr
Ha. in the territory to make successful breeding. These two species are both
specialists of finding their food as larvae’s, mainly from beetles in dead wood.
Overskaug & Serensen (2002) have used this information actively advising
forestry operations in habitat used by the White-Backed Woodpecker. The
Green Woodpecker (Picus viridis) use older and more open forest, but prefers
old, big aspen trees as nesting tree and will most often seek food in the Taigas
anthill nests (Formica sp). Such ant nests need time of decades to build up.

Table 1
Food-niche separation by Taiga woodpecker species (After Haftorn 1971).
w = Winter food s= Summer food

Number of stars indicate importance
Food item BWp | GWp | GHWp | GSWp | WBWp | TTWp | LSWp
Formica and other ants Sh* S#x S* S** S* S* S*
WHE* wW?
Carpenter ants Skkx
\v**
Bark beetles and other beetles WH* el
at dead and rotten wood SHk Wk
Larvae in wood — often S* S* Yy W e Sk Wk
dead and rotten wood WH* §** Wi WH*
Spiders S**
Insects in general S* S* Srxk 5* S* S*¥
W *
Louse sp. on leaves S+ Srxx
(Aphidoidea)
Scavenger W*
Predator bird chickens S*
Seed from spruce and pine W
Berries often Sorbus sp. S S** S S* S* S*
Sap-sucking 3* Sk
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The Great Spotted Woodpecker (Dendrocopus major), similar in size to the
White-backed Woodpecker; is a kind of generalist species as its food source also
includes carrion and meat after predation of nests, seeds of spruce and pine dur-
ing winter, and might have a kind of “tramp-strategy” to migrate randomly
around to find spots that for the year has an abundant seed-production.

The Grey-headed Woodpecker (Picus canus), almost of the size of the
Green Woodpecker, is the least known species. Its nesting habitat seems to be
the use of older and more deteriorated, but still living aspen trees, than its near
relative. As far as we know its nutrition requirements, larva of beetles and
other insects in dead, coniferous wood is more important, often using wide
territories and old-growth forests at wintertime, certainly an adaptation that
puts this species into old successions where the species optimum might include
olgwood of large dimensions, well rotten and in abundance.

Trehoyde

Fig. 2. The nest tree selection by different kinds of woodpeckers. A: Black
Woodpecker, B: Green Woodpecker, C: Grey-headed Woodpecker, D: White-
backed Woodpecker, E: Geat Spotted Woodpecker, F: Three-toed Woodpecker,
G. Lesser Spotted Woodpecker. After: Hagvar et al. (1990)

The Black Woodpecker (Dryocopus martius) require trees of big dimen-
sions to nest, often 10 m. above the ground. As many other woodpeckers it pre-
fers the soft wood of aspen trees for nesting, but do also use birch and spruce,
and more often the pine as a nesting tree. Its staple food is the big carpenter ants
(Camponotus sp.), which it picks out of tree stumps and logs during the whole
year. These ants will be very common in dead wood after forest fires, but also
live in the lower parts of living, old and big trees. It is evident that its habitat is
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somewhat flexible, but fits very well into a fire dominated landscape with sur-
plus of dead trees, where nesting sites can be either in living or dead trees out in
the burned areas, or in suitable trees in parts of the forest that fire have passed
more or less unharmed, — “the fire-refugees™ of the forest.

The small, Three-Toed Woodpeckers niche seems to be the use of old-
growth coniferous forest, where sap-suckling of old trees is one part of its food-
niche at summertime in addition to the use of bark-living beetles and larva. The
species nests in medium-sized, dead and well rotten coniferous trees, often near
the ground. The nesting trees have often been sub-dominates in the forests de-
velopment. The species seems to prefer to use large, continuous forests, and
avoiding the crossing of open areas (Amcoff and Angelstam 1996).

The woodpecker’s role as key species in the taiga is most evident as they
are the active nest builders for a guild of second home users. Hagvar and
Serensen (1976) have put up a table (Table 2) that show at least 23 other bird
species are very dependent of old woodpecker nests. This dependency is even
more important as Sonerud (1985) has shown that predation, mainly by mar-
tens, but also by weasel increases considerably two years after they are made
(Serensen et al. 1990). Combined will these facts clearly show that forestry, as
it reduces the areas of natural succession in forest, cleaning up and not letting
trees grow old and die at the spot, have considerably and cumulative impact on
the population levels of hole-nesting birds in the taiga.

Areas actively, and over time used or/and clear-cut by forestry, can probably
never really imitate natural conditions regarding the need for dying and dead trees for
woodpeckers and their second hand users. But forestry can help out greatly by leav-
ing such trees on clear-cuts with the purpose to become new nesting and feeding
trees for woodpeckers and the guild of hole-, cavity- and stub-nesting birds.

Passerine Birds

Several authors have presented studies that mainly focus on Passerine
birds, their habitat choice in forest succession and consequences of landscape
change by forestry (Jarvinen et al. 1977, Ahlen & Nilsson 1982, Helle 1985 a
& b, , Viisenen et al. 1986, Virkkala, 1987, 1991, Bostrom 1988, Helle &
Mokkonen 1990, Angelstam 1992, Jokiméki & Huhta 1996, Willson & Comet
1996, Edenius & Sjoberg 1997, Thingstad 1997, Thingstad et al. 2003, Hagvar
et al. 2004). The different passerine birds (Passeriformes) will as the grouse
birds show preferences to different succession stages of the taiga. Finnish re-
searchers have nicely shown that passerine bird populations have changed
greatly since the period of clear-cutting became common, with an increase of
species being either generalists or adapted to young forests, and a decrease in
populations adapted to the old forests (Jarvinen et al. 1977). This effect is also
most marked for species that lives the whole year in old forests — the species
that are truly taiga species as tits (Parus sp.) and Crossbills and Gross beak
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(Loxia sp. and Pinicola enculeator). Species like the Siberian Jay (Perisoreus
infautus) and the Pine Grossbeak also prefers rather large areas of old growth
forests suffer the most. Fragmentation of old growth forest is shown to be det-
rimental for many of the species that winter in the Taiga (Jokimiki and Huhta
1996). The other species, and especially the ones that use very young and
partly open habitats are most often migratory at wintertime and still make a

good living at summertime in the Taiga.
Table 2
List of woodpeckers and their second-hand user of tree-holes and other cavity-like
structures in trees.

Grey- Three-

. Tree- Holes Black | Green Head;d &| toed & | Lesser
Species of Latin riame stuips made Wood- | Wood- White- Great [Spotted
Hole-user cavitieé ‘by | pecker | pecker Backed | Spotted [Wood-

fungi Wood- Wood- | pecker
pecker pecker

Goldeneye  |Bucephala  clan- « *

lgula
Goosander  |Mergus merganser * *
Smew Mergellus albellus * * =
Mallard lAnas  plathyryn-{

chos
Kestrel Falco " " "

tinninculus
Stock pigeon |Columba oenas * *
Hawk Owl  |Surnia ulula * * *
Tawny Owl  |Strix aluco * *
Ural Owl Strix uralensis *
Tengmalm’s |degolius funereus « . N
Owl
Pygmy Owl |Glaucidium M -

asserinunt
Jackdaw Corvus monedula ** ko i
Starling Sturnus vulgaris * * ok i i
Swift lApus apus * * * * * *
Wryneck Jynx torquilla * ** E *
Great Tit Parus major * * * *x *E *
Blue Tit P. careulus * * * *x
Siberian Tit |P. cinctus o o
Crested Tit |P. cristatus ** *x
Marsh Tit  |P. palustris **
Coal Tit P ater o
Wood  nut- |Sitta europea % . -
hatch
Tree-creeper |Certhia familiaris *
Redstart Phoenicurus * e i [ we - ”
hoenicurus
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Grey- Three-
Headed &| toed & | Lesser
Speci Ticee I:]Zl;: Black | Green |“wnie | Great Spotted
Speciesiof Latin name stumps, by Wood- | Wood- Backed | Spotted |Wood-
Hete-user cavities fungi pecker | pecker Wood- | Wood- |pecker
] pecker | pecker
Pied Fly- \Ficedula " % .
catcher hypoleuca
Spotted Muscicapa striata ” "
Flycatcher _
Thrushes sp. |Turdus sp. *
Green sand- |Tringa ochropus 3 "
piper

One species that might be specially adapted to newly k?umed areas, d]jhe
Ortolan Bunting (Emberiza hortulana), might also suffer in Fennoscag ian
forests as forest fires are rather effectively suppressed, but might not elso
affected in the Russian taiga where forest.ﬁres are more common, put also
with effective suppression. Prescribed burning for.the purpose of helping spi]
cies specialized to newly burned areas, (ecological man-made Eums), wlll
probably help this species, but areas might be to small and patchy to really
ion effect. .
have 3\2: aﬂ(s)gu}izsgrzo put focus on the guild of hole-nesting passerines (Telible
1). Most of them are dependent on the woodpeckers for creating the nest {)gz;cse
as second home users (Hagvar & Serensen 1976, Zarnowitz & Manuwa! iy
Angelstam & Widen 1987, Newton 1994) and the effect from forestry {)s con-
siderable. A study in Norway have nicely shown that doensmes can goxm-
proved from almost zero to 100 — 700 pairs pr. Km2 (Hagyar et al. 19d ) g
strong evidence to the fact that even old natura}, but. over time manaie dalnd
selectively logged forests loose their hole-nesting bird fauna if not handle
/1 se in mind. o
i ;.3hoart g]irg(;sserine birds are corridors with old forgsts c;omb}nlng larger. gr};
eas of the same habitat crucial for the populatloon of wintering birds. The wi 'tlt
of corridors have recently been studied by Hagvar et al. (2004). The re;u
show that corridors along rivers and bogs shoulq be at least 30 m. broal (’;o
give a kind of optimal function as bre}e(;ing habitats, but they also conclude
tl roader strips must be parts of the system. o
et el;/;rlllsb of prey ——pRaplors (F alciformgs) and Ow.ls (Strlglfomes) .
Solheim (1978) has given an overview of nesting ar}d hunting stcriate:g;is
of raptors and owls in our Taiga ecosystems. The two ggllds (day- an glgt :
active) of raptors preying on birds and mammgls of the taiga also shct))w:: .apt> a
tions to use different stages of forest successions. They also shpw ot mTe;‘r—
and intra-specific niche-separation according to prey and huntmglarealls. e
effect of forestry might be both positive and negative at the species levels.
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Species like the Hen Harrier (Circus cyaneus) and Short-Eared Owl (Asio
Slammeus) both hunt and nest at the ground in large patches of open habitats,
most likely to be found either on large marshes or at large burns, or on large
clear-cuts. These species and others using this habitat are very little affected by
forestry, but the Norwegian policy of keeping clear-cuts small (< 5 ha) does
not promote these species.

Species like the Kestrel (Falco tinnunculus) and Hawk Owl (Surnia
ulula) also use open habitat as their main hunting ground. but are representa-
tives of species that sits on tree-tops watching for prey as their main hunting
strategy. They also nest in cavities or holes in trees. We see that these species
must suffer from forestry on both small and large clear-cuts as sitting posts are
taken away during logging operations and thereby minimizing the species
hunting possibilities. Trees for nesting are also reduced to a minimum, making
these guilds very sensitive to logging. compared with how their original,
burned habitats would look like.

The Goshawk (Accipiter gentilis) studied by Widen (1989), Marcstrém et
al. (1990), Tommeras (1993) and Selas (1997) and the Great Grey Owl (Sirix
uralensis) are representatives for guilds hunting mainly inside mature forests,
most often using ambush strategies from sitting post and nesting in old trees in
quite huge nests. The Great Grey Owl also represents both night- and day-
active raptors dependent on other species (often other kind of raptors) for nests
— they are second-hand nest-users. These species might react negatively if
forests are kept in unsuitable young succession stages and lack of suitable nest-
ing trees. They probably are vulnerable to how their habitats are distributed at
landscape level, but their vulnerability is not well understood. We can — as an
example, regard the Goshawk who in Fennoscandia is believed to suffer from
the clear-cut forestry as both hunting habitat and nesting places are affected,
but we also see that the species are thriving, nesting and reproducing in a very
patchy forested landscape of the fjords of South-western Norway (Sorensen
Unpublished).

Some other raptors as the buzzards (Buteo sp.) often nest in large trees,
and mostly hunt in open habitats, are probably very tolerant to clear-cutting
forestry, but there are a need to leave either enough trees for nesting and sitting
posts, on clear-cuts or in none- or selective logged areas spread around.

The Golden Eagle (Tjernberg 1983) (Aquila chrysaetos), as well as the
White Tailed Sea Eagle (Haliaetus albicilla) and the Osprey (Pandion haliaetus)
all nest in quite large and thereby old trees. Age of Golden eagles nesting tree are
often between 250 — 350 years — indicating a strategy to use stable elements in
the Taiga as trees that either grow in fire refugees or trees surviving fires — any-
how elements that easily become scares in a forestry driven landscape
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Summarizing | would stress that the need of the large, nesting trees for
some species might be crucial over time — and that the species that have their
adaptation to hunt in old forests are of greatest concern. This also includes
concern for some species that are dependent on other raptors for nests.

Forestry and Landscape change.

The taiga ecosystems will always naturally change at landscape level in a
system driven by forest fires of small and large scales, wind-felling of small and
medium-sized areas, and internal stand small scale processes and renewal in-
duced by insect and fungi. Areas with very old forests — are mainly small and
located at special topographic given areas, riversides and edges of bogs. The
clear-cutting of forests does not necessarily change the amount of young forests
so much at a large scale view, but the habitats that are logged often differs from
what nature creates (Solheim 1987, Angelstam 1992). Forestry change landscape
patterns in another direction that nature would do, and do deliver a shortage of
dead wood, either standing or laying on the ground, to be used by cavity-nesting
birds and food for species living on insects of dead wood.

Forestry’s consequences on bird populations

To summarize we can conclude that forestry, with its clear-cutting and
cultivation procedures have the possibility to make great impact on population
levels of many different bird species. The impacts can be positive for some
species, but also very negative and for other species with long-term effects.
But there are many possibilities to adjust activities positively to birds needs:

I: Forestry could plan their activities on a landscape and long-term level
using the habitat adaptation of grouse birds as a model that would secure both
the needs for young succession adapted species as the Willow Grouse and the
Black Grouse, and the needs of older succession adapted species of the Hazel
grouse and the Capercaillie, to create as landscape model taking care of leave
trees and areas of old growth forests.

2: Forestry should be very careful to improve the needs for the guild of
woodpeckers, that use dying and dead trees of different size categories as nest-
ing trees, and often insects in dead wood as a main food source at wintertime.
Being key species for the guild of 20 — 25 different second-nest hole-users,
they represent important indicators for well functioning ecosystems.

3: Forestry should also pay attention to the special needs of the very old
and large nesting trees for different kind of big raptors as Goshawk, Buzzards
and Eagles. The first one primarily in larger patches of old-growth forests, the
buzzards more flexible, but large trees in small groups left after logging might
function well. These species of nest-builders are also important for many other
raptors and owls that take these old nests in use.

4: Combined these efforts would give a possibility to keep taiga bird
populations viable at a landscape level, but would also be very useful to im-
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preve and secure taiga biodiversity at a plural species level as they secure hab?-
tats in a, maybe, simplified natural landscape, with the most important ingredi-
ents at different succession stages.

A functional bird fauna also indicates that biodiversity at large might be
doing well. We know that many red-listed species of the Taiga often are Fhe
species with niches in the very old forests — where the amount of large, living
trees, decaying wood in surplus and large areas of mature forests are key fac-
tors. As aspen is also a tree species of great important for woodpeckers, t.hey
also have a lot of specialized species of the detritus food chain bounded knit to
this tree species. o

5: Itis possible to do these suggested adjustments in forestry’s activities,
also combined with effective and machine-planned forestry. We have many of
the important ecological answers and can make proper advices for a mul.tip]e
sustainable management and use of forests. But it needs to be more actively
taken in use in every country with a active forestry using the Taiga.

Several authors have published papers on forest history and landscape
changes created by nature itself or by man. This information.is over time in
Norway presented as guidelines for forestry in Norway as Mul.tlple use forestry
(Aasaaren 1990, Solbraa 1996), Biodiversity Management in Forestry (An-
deraa et al. 1996) and last; the Standards for Sustainable Forestry (Environ-
mental Certification Processes) (Levende Skog 1999). In Finland Haila (1994)
and Haila et al. (1994) have discussed the same items. The ideas are pan.ly
implemented, and certification of forestry is now in function in Fennoscandia.
But I allow myself to doubt that practice is sufficient according to natures
need, because I do not see any landscape management plans that includes the
ideas on a broad scale, only small adaptations to the ideas.

In Norway we implement this knowledge in the study program for new
forestry and nature management students, and run program in continuous edu-
cation for old foresters, forest owners and others interested in nature manage-
ment, hopefully changing understanding and attitudes to a new kind of forestry
planning and implementation.

It is my conclusion that this important aspect of modern forestry versus
wildlife and biodiversity management can only be implemented using rob.usl
economical models that care for both the traditional timber-industry; the wild-
life and general care for biodiversity resources. We now have much 0f 7{76
tools according to knowledge about the forestry's possible effect on WIId[.{fe
the next step is to figure out long-term sustainable forestry practice including
the biodiversity dimension at landscape level.
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The north of the East European plain is a region of Russia with peculiar
nature, history and social characteristics'. It constitutes a separate sector of the
circumpolar boreal forest belt of Eurasia. The territory stretches from the na-
tional border in the West to the Ural mountain foothills in the East, its southern
parts covering Northern ridges (~ 62° N), where many large rivers of the
White, Barents and Kara Seas, as well as of the Baltic Sea and Volga basins
originate.

Until the mid-18" century, when Russia had no direct access to the Black
and Baltic Seas, the White Sea coast remained the only sea ground for trade
and other contacts between Russia and other countries, first of all England and
Holland. The “window on Europe” cut by Peter the Great, establishment of

" Until the early 1920s, it comprised Arkhangelsk, Vologda and Olonets prov-
inces and three northern districts of the Perm province, with a total area (lakes
and rivers excluded) of 78,659.000, 38,173,000, 11,959,000 ha [8] and
12873,000 ha [11], respectively. Today, these are the territories of Republic of
Karelia, Komi Republic, Arkhangelsk, Murmansk and Vologda regions, Komi-
Permyak autonomous district. (Old Russian units were converted into the met-
ric system by the authors).
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