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RENDEZVOUS Rendez-vous is a forum  for prom oting discussions among and between
scientists and other professionals. New ideas and questions raised may 
be m erely scientific presented in a scientific way, or they may be litera
ry and political contributions to the environm ental discussion. R endez
vous articles typically deal with enthusiastic ideas and expressions of 
opinion which m ay lack firm  data basis.

Large-scale forest corridors to connect the taiga fauna to 
Fennoscandia
Harto Lindén, Pjotr I. Danilov, Andrei N. Gromtsev, Pekka Helle, Ernest V. Ivanter & Juri Kurhinen

Lindén, H., Danilov, P.I., Gromtsev, A.N., Helle, P., Ivanter, E.V. & Kurhi
nen, J. 2000: Large-scale forest corridors to connect the taiga fauna to Fenno
scandia. - Wildl. Biol. 6: 179-188.

Finland and Russian Karelia belong to the same biogeographical entity, 
lying on the same Precambrian bedrock. During the last half century there 
has been an enormous 'natural experiment', in which forestry in Finland has 
been very intensive, whereas in Karelia forestry has been negligent leaving 
large primaeval areas untouched. As a result, Russian forests have a much 
greater diversity of wildlife. In particular, rare species and species favour
ing old forests are more abundant in Karelia than in Finland. Typical domi
nant species in Finland are those characteristic of younger successional 
stages as well as many vole-dependent small carnivores. Finland is situated 
on the eastern margin of a vast coniferous taiga. The future of the taiga 
fauna in Fennoscandia is dependent on the condition of the taiga forests in 
Russia and on the connectivity of Fennoscandian forest areas to the intact 
taiga, i.e. connectivity at the border between Russia and Finland. In this 
paper, we focus our attention on the narrow isthmus between the White Sea 
and Lake Onega, which is an extremely important connection for the north
ern element of the taiga fauna. The capercaillie Tetrao urogallus may be a 
good focal species, with its large spatial requirements for lek areas depict
ing the need for connectivity to maintain viable populations. We suggest 
that large-scale connections should be planned, 'forest bridges' intruding 
into Finland and even into Sweden, where the proportion of mature forests 
would be high enough (as much as lh  of the total area) to guarantee the con
nectivity between subpopulations. We argue that this may not necessarily 
represent additional costs for forestry, provided that actions are taken for a 
careful large-scale planning of forest harvesting to satisfy the requirements 
of these corridors. We believe that large-scale preservation of ecosystems 
will be a better strategy in the future than species-specific conservation pro
grammes for wildlife species.

Key words: capercaillie, connectivity, Fennoscandia, forestry, game com
munities, landscape ecology
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On a map the outline o f Finland forms the figure o f a 
lady - the M aiden o f Finland (Fig. 1). You may see 
her waist, relatively broad hips, flapping long skirt, 
her head and her raised arm. She may be easily dis
tinguished from  the world m ap depicting the bounda-

Figure 1. Finland and the neighbouring countries as seen on a sat
ellite photograph published in a Finnish book (Punkari 1985) in 
the mid-1980s. The outlines o f Finland are given in the insert. The 
Gulf of Bothnia may be seen between Finland and Sweden (to the 
west), and the G ulf of Finland is north o f Estonia (to the south). 
The eastern border stands out especially clearly as the black area.

ries between countries. W hat is even more astonish
ing is that she m ay be recognised from  a satellite 
photo taken in spring, when snow cover is still pres
ent (see Fig. 1). Finland may be seen as a white area 
surrounded, o f course, by the G ulf o f Finland and the 
G ulf o f Bothnia, but also by the dark-looking land 
areas in Russia and even in Sweden (see Fig. 1). 
Punkari (1985) interpreted this photo as revealing the 
m inor am ount of dense, mature forest in Finland 
com pared with neighbouring countries. Finland has 
extensive open areas: lakes, agricultural land, open 
marshes, clear-cuttings, thinned stands and settle
ments. During the period of snow cover these open 
areas, together with the relatively sparse forests, 
leave the white im pression seen on the satellite 
photo. This interpretation was followed by a long and 
intense debate in the Finnish media, in which several 
forest researchers strongly disagreed with Punkari’s 
views. M uch has happened since then, and now we 
have detailed and reliable data on the am ount o f for
est in Finland and Russia that clearly support Pun- 
kari’s interpretation. Due to fragm ented ownership 
and small patches o f forest regeneration, the resulting 
m osaic is form ed by very small and see-through, 
transparent fragm ents (Kurki, M ykra & N ikula in 
press) which probably give the white appearance on 
the satellite photo.

The historical experiment

After the Second W orld War, extensive and efficient 
forest m anagem ent practices were introduced in F in
land. As a result o f rapid m anagem ent processes, m a
ture forests have nearly disappeared from  southern
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Table 1. Abundance ratios of 15 well-investigated wildlife species based mainly on monitoring data from the Finnish Game and Fisheries 
Research Institute (FGFRI) and the Karelian Research Centre of the Russian Academy of Sciences, Institute of Biology (KRC). The brown 
bear ratios are assessed from Danilov et al. (1994) based on long-term national monitoring schemes of both countries. The ratio for wild 
forest reindeer has been estimated from Heikura et al. (1985). All the other ratios are based on winter track censuses performed by FGFRI 
and KRC, with mammal abundance indices indicating the number of crossing tracks/10 km/24 hours during 1990-1999, and grouse index 
indicating the number o f individuals observed per 10 transect kilometres recalculated from Danilov et al. (1996).

Species Method and years Ratio References
Species more abundant in Karelia (ratio: Karelia/Finland)

Wolf Canis lupus Snow tracks, 1990-1999 35.2 FGFRI and KRC
Wild forest reindeer Rangifer tarandus fennicus Aerial censuses in Finland, strip surveys in Karelia, >10 Heikura et al. 1985

in early 1980s
Wolverine Gulo gulo Snow tracks, 1990-1999 7.7 FGFRI and KRC
Brown bear Ursus arctos Long-term monitoring in both countries, in the early 1990s >5 Danilov et al.
Lynx Lynx lynx Snow tracks, 1990-1999 2.2 FGFRI and KRC
Capercaillie Tetrao urogallus Observed birds during winter counts, 1990-1995 1.8 Danilov et al. 1996
Hazel grouse Bonasa bonasia Observed birds during winter counts, 1990-1995 1.6 Danilov et al. 1996
Pine marten Martes martes Snow tracks, 1990-1999 1.3 FGFRI and KRC
Stoat Mustela erminea Snow tracks, 1990-1999 1.2 FGFRI and KRC
Black grouse Tetrao tetrix Observed birds during winter counts, 1990-1999 1.2 Danilov et al. 1996

Species more abundant in Finland (ratio: Finland/Karelia)
Red fox Vulpes vulpes Snow tracks, 1990-1999 4.7 FGFRI and KRC
Mountain hare Lepus timidus Snow tracks, 1990-1999 3.1 FGFRI and KRC
Moose Alces alces Snow tracks, 1990-1999 2.7 FGFRI and KRC
Red squirrel Sciurus vulgaris Snow tracks, 1990-1999 1.3 FGFRI and KRC
Willow grouse Lagopus lagopus Observed birds during winter counts, 1990-1995 1.1 Danilov et al. 1996

on w inter track counts (e.g. Danilov et al. 1996), 
detailed presentation of densities o f large predators in 
both countries (Danilov, Nyholm  & Nyholm  1994), 
and species-specific knowledge (e.g. Heikura, Pul- 
liainen, Danilov, Erkinaro, Markovsky, Bljudnik, Sul- 
kava & Lindgren 1985), we are able to give to all 
these species such a reliable abundance index that a 
ratio may be calculated with a relatively high accura
cy (Table 1).

D espite the approxim ate nature of these com pari
sons, they reveal a clear overall pattern. Rare species 
in Finland, as well as endangered species (e.g. w olf 
Canis lupus, brown bear Ursus arctos, w ild forest 
reindeer R angifer tarandus fennicus), are generally 
far more abundant in Karelia than in Finland. Species 
favouring old growth and prim aeval forests are com 
mon in Karelia, w hereas species typical o f early suc- 
cessional stages of forests (e.g. m oose A lces alces 
and m ountain hare Lepus tim idus) prevail in Finland. 
M any o f the differences in abundance are striking, 
considering the proxim ity and biogeographical relat
edness o f the study areas.

M any vole-dependent small carnivores are more 
abundant in Finland than in Karelia, hypothetically 
due to the large areas o f clear-cuttings (Henttonen 
1989). M odem  forestry creates num erous clear-cut
tings and abandoned fields with forest plantations, 
where an abundance of gram inids is a characteristic 
feature. The typical forest-dwelling voles of the ge
nus Clethrionomys are replaced by grassland species 
o f the genus M icrotus, which again may occur in 
very high densities. As a result, m odem  forestry prob

ably increases densities o f both the voles and their 
predators. For instance, red fox Vulpes vulpes densi
ties are m arkedly higher in Finland than in Russian 
Karelia (Fig. 3, see Table 1), and Finnish red foxes 
are probably also better adapted to living in urban 
areas.

Figure 3. Geographical variation in mean snow track densities of 
the red fox throughout Finland and Karelia during 1990-1999 
(data from the Finnish Game and Fisheries Research Institute and 
the Karelian Research Centre of the Russian Academy of Sciences, 
Institute o f Biology). The yearly total lengths o f track count lines 
in both countries range within 20,000-25,000 km.
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and central Finland, the rem aining m ature forests are 
heavily fragm ented and situated in small, scattered 
patches, and the structural variation in forest land
scapes has decreased markedly. The fragm entation in 
northern Finland is m ainly due to forest regeneration 
processes, whereas in more southern parts o f the coun
try also agriculture, hum an settlem ents and thou
sands o f lakes increase the fragm entation of forest 
areas. Kurki (1997) points out that in Finland no 
good quantitative inform ation about the structure of 
present forest landscapes is available. Due to small- 
patterned ow nership and generally small cutting 
areas, the spacing o f old forests is very even, leading 
to the conclusion that there are practically no contin
uous older forest areas in m anaged forests (Kurki
1997).

Concurrently, the forests in Russian Karelia have 
m aintained their w ildland character; they have not 
been utilised econom ically to a large extent. At the 
border between our two countries, the forests under
going natural dynam ics m eet the frontier o f intensive 
forestry (Syrjanen, Kalliola, Puolasm aa & M attsson 
1994). The proportion o f 'w ild areas' (old and m id
dle-aged forests plus bogs) w ithin the whole area is 
m arkedly larger in Karelia than in Finland, 63 vs 
52% , respectively (Fig. 2). There are vast, prim aeval 
taiga forests in Karelia, which are essentially and 
functionally connected w ith the central taiga areas in 
northern and central Russia. In contrast, forests in 
Finland are largely pine-dom inated monocultures 
created for pulp industry purposes. Karelian forests 
have a high a-diversity , i.e. high diversity within a 
single habitat patch, w here organism s at least in prin
ciple utilise com m on resources (W hittaker 1977). 
Karelian landscapes o f fairly large prim aeval forests 
com prise several tree species o f varying ages, an 
abundance of understorey and rich sm all-scale habi
tat variation (e.g. Grom tsev 1999). In Finland, there 
are about 1.5 million kilom etres o f ditches in forests 
and m arsh areas, whereas in the northern parts of 
Russian Karelia there are practically none. A rela
tively larger proportion o f agricultural areas as well 
as bodies of w ater im poverish and fragm ent the 
Finnish forest landscape; K arelian forests are, again, 
a treasure o f biodiversity.

Large-scale m onitoring o f gam e populations has 
played a central role in the gam e research pro
gram m es for decades both in Finland and Karelia 
(L indén, Helle, Helle & W ikman 1996, Danilov, 
Helle, Annenkov, Belkin, Bljudnik, Helle, Kanshiev, 
L indén & M arkovsky 1996). We contend that the 
abundances of our forest gam e species are on a large

© WILDLIFE BIOLOGY • 6:3 (2000)

Figure 2. The study areas, including the whole o f Russian Karelia 
and a comparable area in Finland, divided into 50 x 50 km grid 
squares. In map A the proportions o f habitats suitable for the caper
caillie are given, including old and middle-aged forests (more than 
40-50 years), and also bogs and other unproductive forest lands, 
are included. The proportions o f forest are calculated from data 
obtained from the Forest Research Institutes in Karelia and Fin
land. Map B gives the average number of 20 wildlife species (wild 
boar Sus scrofa, polecat Mustela putorius, American mink Mustela 
vison, weasel M ustela nivalis, otter Lutra lutra and the 15 species 
in Table 1) present each year in the grid squares. Map C gives the 
average number o f eight selected wildlife species that are depen
dent on forests, i.e. wolf, brown bear, wolverine, capercaillie, ha
zel grouse, pine marten, lynx and red squirrel. Question marks 
indicate inadequate information.

scale the best docum ented in the world. Moreover, 
the m onitoring m ethods used in our countries are 
basically identical. As a result, we can reliably com 
pare the structures of gam e anim al com m unities in 
these two areas with com pletely different degrees of 
forest exploitation. Biogeographically, Finland and 
K arelia belong to the same entity lying on the same 
Precam brian bedrock, and, as stated earlier, their 
com parison reveals the effects o f different forest 
practices. These circum stances provide a unique op
portunity, a 'natural experim ent', to study the conse
quences of an ab-rupt change in forest landscapes on 
the welfare of wildlife species. We have com pared 
the gam e com m unities in Russian Karelia to an ap
proximately simi-lar sized area o f Finland (see Fig. 2) 
based on w inter track count results published coope
ratively for several years (e.g. Helle, W ikman, Helle, 
Danilov, Bljudnik & Belkin 1999).

Abundance ratios in Karelia and Finland

For 15 well-investigated wildlife species we are also 
able to provide intercountry abundance ratios. Based
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Bisection of the forests and their fauna at 
the border

Species richness, m easured and expressed as the av
erage num ber o f altogether 20 wildlife species per 
grid square (50 x 50 km), is m arkedly higher in K are
lia than in Finland (see Fig. 2, m ap B). The difference 
in the num ber o f species is about 20%, which is sim 
ply explained by the larger num ber o f forest-dwelling 
species typical o f w ildland areas in K arelian grid 
squares (see Fig. 2, m ap C). Large predators, species 
favouring old forest stands, and some threatened spe
cies are also more abundant in Karelia than in Fin
land.

The border itself can be distinguished in nature in 
many ways. There are abrupt changes in the land
scape and forest structure, and interestingly enough, 
also in the com position o f the wildlife com m unities 
(Fig. 4). A sim ple com m unity sim ilarity index (e.g. 
W hittaker 1960, Lande 1996, see the legend o f Fig
ure 4) describing the sim ilarity in species com posi
tion shows that the wildlife species com position w ith
in the grids o f each country is quite hom ogeneous, 
but there is a sharp and drastic change in sim ilarity at 
the border.

Figure 4. Uniformity in wildlife communities in the study area 
based on a similarity index o f neighbouring grids. 'Border' denotes 
the grid squares on the boundary, and the Roman numerals identi
fy the first (I), second (II), third (III) and fourth (IV) grid squares 
from the border into each country. The community similarity index 
(S) is calculated from the equation S = 2C/(A + B), where C = 
combined number o f species in grids a and b, A = the number of 
species in grid a, and B = the num ber o f species in grid b.

Along the entire border between the countries there 
is a broad and forested zone, varying in width from 
several hundred m etres to tens o f kilom etres, which 
functions effectively as a huge nature reserve. In fact, 
no human activity is perm itted in this area, and the 
'green belt' or 'source zone' is o f vital im portance to 
the Finnish fauna. The Finnish forest areas along the 
eastern border often have more valuable or richer 
faunal elem ents than more central parts o f the coun
try. For instance, large predator densities in Finland 
are clearly highest near the eastern border, and large 
predators also reproduce m ost successfully in this 
area (for brown bear, see Kojola & Laitala 2000). 
E ight bird species inhabiting the eastern nature re
serve areas in Finland do not occur at all in the w est
ern reserves (Virkkala & Rajasarkka in press). The 
quite recently developed index for wildlife richness 
as a whole reaches its highest values near the border 
(Lindén, Helle, Vuorimies, W ikman 1999). The bor
der zone seems to be a source area also for many 
other species than vertebrate wildlife, e.g. rare and 
threatened insect species living on decaying wood 
(Siitonen & M artikainen 1994).

The capercaillie as an example

The capercaillie is a character species of the boreal 
coniferous zone, the taiga forests. The species has 
traditional lek sites in taiga forests, and leks in con
tinuous old forests support m ore lekking males than 
those in fragm ented forests (e.g. W egge & Rolstad
1986). The lekking pattern and seasonal movem ents 
of the prom iscuous capercaillie have been thorough
ly described (e.g. Wegge & Rolstad 1986, Rolstad & 
Wegge 1989, Hjorth 1994), but to summ arise shortly, 
continuous mature forest areas support both more 
leks and m ore lekking cocks than fragm ented forest 
areas. One lek requires an area of at least 3 km 2, and 
very often 6-8 km 2, especially under m ore northern 
conditions. In southern and central Finland the v icin
ity of the lek for up to one kilom etre is strikingly 
m ore forested than the areas outside this one-kilome- 
tre radius (Lindén & Pasanen 1986, Helle, Helle & 
Lindén 1994).

An established capercaillie cock is extrem ely phil- 
opatric (see also Rolstad & W egge 1989: Fig. 3). 
A fter recruitm ent to a particular lek, the cock re
m ains faithful to this lek for the rest o f his life. Young 
cocks even choose their lek from the vicinity o f their 
birth site. The fem ale is the dispersing sex, but even 
their dispersal distances are modest, some 15 km on

S

0 . 8 ---1-- 1-- 1-- !-- 1-- 1-- 1-- 1
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Finland Karelia
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average (e.g. Koivisto 1956, P. Helle & P. Kumpu, 
unpubl. data).

Viable capercaillie populations, i.e. active leks in 
functional connection with each other, need a land
scape that is at least 30% forested (forests more than 
40-50 years old) (Wegge & Rolstad 1986). Andrén 
(1994) estim ated that in general 30% coverage with a 
suitable habitat is the critical m inim um  for several 
w ildlife species; a reduction in the proportion of suit
able habitat to less than 30% leads to patch isolation 
and a rapid decrease in population sizes. In increas
ingly fragm ented forests, it is very likely that leks 
becom e isolated, and they lose their functional con
nectivity with neighbouring leks. These isolated leks 
may easily becom e extinct due to additional clear- 
cutting, hunting or simply during stochastic popula
tion declines.

The m ap sketched in Figure 5 is m ainly imaginary 
based on our understanding o f the effects of forest 
fragm entation on the spatial distribution o f capercail
lie leks. M uch research is needed to verify the actual 
situation. Presum ably the lek populations are rela
tively close to each other in Russia, in the area of 
'viable' populations (average nearest neighbour d is
tances, ANNDs, perhaps 2-5 km, depending on the 
area). There is probably a rapid change at the border 
between Russia and Finland, where generally contin-

Figure 5. Approximate distribution o f the capercaillie in Europe 
(redrawn from Hjorth 1994). The capercaillie, especially the nom
inal race Tetrao urogallus urogallus, is a typical representative of 
the Siberian faunal type. In its core area (viable populations), leks 
are well connected with each other, but in the area containing 
'threatened' populations (most o f Fennoscandia) the fragmentation 
process has already isolated many leks from each other, or at least 
they have lost their connection with the original taiga populations 
along the eastern border o f Finland. In the southern and central 
Europe (area of extinctions) all remaining lek populations are iso
lated from the uniform distribution area, and the risk o f local ex
tinctions is high. The time to extinction is proportional to the num
ber and size o f leks in the restricted areas.

184

uous prim aeval forests m eet fragm ented com m ercial 
forests. In this area o f 'threatened' populations (most 
o f western Fennoscandia), ANNDs are still relatively 
low (3-10 km) but the isolation process has clearly 
started, and the lek populations occur in separate 
clusters. The alternative prediction is that the leks are 
still relatively near each other, but have only a couple 
o f active cocks per lek, which is often true if  frag
m entation is caused m erely by forestry as is the case, 
for instance, in eastern Finland. It is very difficult to 
see any positive future for the rem aining European 
populations situated in the area subject to 'extinc
tions' (southwestern Finland, southern Sweden and 
nearly all o f central and southern Europe), where hu
m an land use has conquered the previously forested 
areas, and the forests, as well as the existing leks, are 
distinctly isolated from  each other. The leks are soli
tary or clumped, but these lek aggregations have no 
functional connectivity with neighbouring lek sys
tems. There may be tens of kilom etres separating lek
king units (single or clum ped leks), and isolated leks 
in fragm ented forests are likely to gradually become 
extinct. M iiller (1990) presented an extrem ely infor
m ative and detailed m ap of dated disappearances of 
capercaillie leks in a large but heavily fragm ented 
landscape in Germany. Several decades m ay lapse 
between the period when the critical level o f frag
m entation was exceeded and the final extinction of 
subpopulations. This long tim e lag, however, makes 
it possible to repair at least some o f the earlier m is
takes, e.g. im proving the habitat quality between the 
existing leks.

Lindén & Pasanen (1986) presented the hypothesis 
that abnormally behaving “insane capercaillie cocks”, 
com m on in heavily fragm ented forest areas, are sur
vivors of destroyed leks. This phenom enon was 
already com m on in central Europe 100 years ago and 
even earlier. In Estonia and Finland it increased 
rapidly after the Second W orld War, when intensive 
com m ercial forestry becam e a reality (see also Viht 
1984). A t present, nearly all Finns know about 'in
sane capercaillie cocks', as they are a favourite sub
ject o f new spaper articles. It is fascinating to note 
that in Russian Karelia local hunters and grouse re
searchers do not know  of this phenom enon at all 
(Lindén 1997), which strengthens the idea that popu
lations are healthy and viable in Russia whereas they 
are threatened in Finland. The 'insane cocks' are per
haps the first sign o f habitat deterioration. The spec- 
ulatively increasing num ber of hybrids between the 
capercaillie and black grouse Tetrao tetrix in Finland 
m ay be a m ore alarming trend, because this phenom 
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enon preceded the extinction o f the capercaillie in 
some areas in central Europe (see also Porkert 1999).

Critical passages for the taiga fauna

Relatively large forest reserves, or wildland areas, oc
cur in the northernm ost parts o f Finland and huge na
ture reserves also exist on the K ola Peninsula (Fig. 
6). However, these areas are situated too far north 
when considering the welfare of the taiga fauna. Typ
ical bird species o f the taiga include the Siberian jay 
Perisoreus infaustus, the Siberian tit Parus cinctus, 
the three-toed w oodpecker Picoides tridactylus, and 
the nom inal subspecies of the capercaillie Tetrao uro
gallus urogallus. Populations of all these species 
have decreased m arkedly in Finland during recent 
decades, m ainly due to intensive forestry (Vaisanen, 
Lam m i & K oskim ies 1998).

Three different isthm uses (m arked I - III in Fig. 6) 
connect Fennoscandia to the taiga forests in the east. 
Isthm uses I and II are too far south to support the

Figure 6. Coniferous forests of high density (density >0.6; age > 
100 years) in Karelia and eastern Finland according to the satellite 
image in 1997 (pixel size: 125 x 125 m, interpreted by P. Litinsky). 
The dashed line depicts the border o f the image. The letters A-E 
denote the regions o f last large fragments o f primaeval forests (for 
short descriptions o f these fragments, see Gromtsev 1999). Note 
the isthmuses I-IH, through which the taiga fauna extends into 
Fennoscandia, and especially isthmus III across which the Siberian 
fauna (including many northern species) is connected with Fin
land. Isthmus III is relatively narrow and has extensive open fens, 
large water bodies and other unforested areas. On the other hand, 
it has a huge nature reserve, Vodlozero National Park (denoted by 
the letter E).

above-m entioned northern bird species. Isthm us III, 
between the W hite Sea and Lake Onega, is therefore 
the most suitable 'passage way' for the fauna o f the 
northern taiga elem ent to rem ain connected with Fen
noscandia. We do not only mean the route to follow 
or the living conditions for individuals, but more 
im portantly we mean the connectivity o f subpopula
tions or m etapopulations, especially im portant for 
many resident species and the m aintenance o f gene 
flow. The relatively narrow isthmus III is not a heavi
ly forested area, but has large fens and tundra-like 
open landscapes (see Fig. 6). A gainst this back
ground it is extrem ely im portant that there is a very 
large reserve (4,030 km 2), the Vodlozero National 
Park (marked with the letter E in Fig. 6), which is 
really connecting the eastern wildlife to Fennoscan
dia. There are relatively numerous nature reserves 
between the Vodlozero Park and the border between 
Russia and Finland. In Karelia there are m ore than 
150 different nature reserves, with an average size of 
more than 82 km 2. Furtherm ore, the am ount o f old 
and m iddle-aged forest and the high a-diversity  o f 
the forests in Russian Karelia (Gromtsev 1999), guar
antee the welfare o f the taiga fauna as far east as the 
border.

Forest bridges across Finland

As m entioned earlier, densities of many forest bird 
species, large predators and wildlife richness in Fin
land as a whole are clearly highest near the eastern 
border, but this situation does not extend deep into 
the country, possibly due to low forest connectivity. 
The existing nature reserves in southern and central 
Finland are so few, small and scattered, that it is quite 
im possible to guarantee the welfare of wildlife in 
these reserves. We recom m end concentrating differ
ent types o f reserves into certain restricted areas in 
Finland to prom ote connectivity rather than retaining 
the current scattered pattern.

A  large proportion o f forests in Finland are state- 
owned, but m ost o f these forests lie in northern Fin
land. The only visible exception is the belt o f sm all
er forest patches along the Suom enselka Ridge (the 
lower part of the forked arrow in Fig. 7), where one 
may also find small nature reserves. The forests in 
this area are relatively barren and only m inor agricul
tural activity occurs in the area.

To protect the essential elem ent o f the taiga forests 
and their fauna in the southern part o f Finland, it 
would be necessary to create a corridor from  the east-
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I  Grown up forests (> 40-50 years) more than 
one-third o f the total area

em  border down to the southwestern part o f the coun
try, as indicated by the low er part o f the forked arrow 
in the m ap (see Fig. 7). We m ust strongly emphasise 
that this corridor idea is not a proposal to increase the 
num ber of nature reserves; it aims to m aintain a cer
tain proportion of m ature forests, perhaps lh  o f the 
total area, in order to ensure the necessary living con
ditions for the taiga fauna and the connectivity to the 
Russian taiga, the capercaillie being a prominent mod
el species in this respect.

It m ight be considered an important task for Fin
land to create one 'forest bridge' across the country to 
Sweden and Scandinavia. Fortunately, the Scandina
vian m ountains provide a relatively large, continuous 
forest area, which surely has the capacity to maintain 
viable populations for very long periods, even under 
totally isolated conditions. However, it would be pos
sible to break this isolation by 'building a forest 
bridge across Finland'.

This type of corridor m ight be a 50-km wide belt. 
To illustrate this recom m endation with exam ples, we 
will exam ine three alternatives in which the basic 
unit of area is a square o f 10 x 10 km, the local map 
size in Finland (see Fig. 7). All three alternatives 
include 44 squares in w hich the proportion of mature 
forest (more than 40-50 years old) is larger than >/3 of 
the total area (see Fig. 7). In other words, considering 
the total am ount o f forest cuttings all the three alter
natives are approxim ately equal. A lternative A is a 
relatively good and continuous pattern, but connec
tivity is broken at several points. A lternative B is far 
too clum ped or aggregated, whereas alternative C is

Figure 7. State-owned forests (dark shaded 
areas) in Finland and the most important nature 
conservation forests (marked with dots). The 
large forked arrow on the map indicate the ap
proximate sites o f potential large-scale corri
dors, 'forest bridges', required to guarantee the 
connectivity with the Russian border. These 
'forest bridges' should not be thought o f as per
manent corridors with protected areas, rather as 
a flexible system, in which the connectivity of 
mature forests is ensured by large-scale forestry 
planning. The 50-km wide corridors may be 
established following three alternative patterns 
(A-C). In the three parallelograms which all con
tain 44 shaded grid squares, each small square 
covers 10 x 10 km (the standard map sheet in 
Finland). Pattern A is a relatively good one, but 
the connectivity is lost in several sites. In pat
tern B, grid squares with a proportion o f mature 
forest exceeding !/3 are overaggregated in the 
middle. Pattern C is the best option as it main
tains a continuous connection; however, the 
small arrows indicate some grid squares of 
great importance to the corridor and in these 
sites careful forestry planning is needed.

the best for connecting forest species, as the squares 
with high forest cover are adjacent to each other. But 
even in alternative C there is some danger o f losing 
connectivity, e.g. due to extensive harvesting in some 
squares (examples shown by the small arrows).

A good knowledge o f m etapopulations, careful 
landscape analysis and enhancem ent o f connectivity 
using corridors (see also Hanski & Gilpin 1991, An- 
gelstam 1997, Gustafsson & Hansson 1997), are the 
basic means to maintain viable populations on a larg
er scale. We believe that the developm ent o f these 
types o f corridors requires only careful, large-scale 
planning o f forestry. W ith careful planning, i.e. 
aimed at creating forest connectivity, the costs in 
term s of reduced yield from  the forest should be low.

Protection of species versus preservation 
of ecosystems or functional connectivity

Today there are hundreds or thousands of species- 
specific conservation program m es throughout the 
world. They are extrem ely valuable and im portant ef
forts to save certain key requirem ents of nature, 
which are rapidly being lost. The threatened species 
provide a good illustration o f this problem , and stud
ies o f threatened species reveal the urgent need to 
save the diversity o f their habitats and habitat com 
plexes on different scales.

However, the protection of species is too often un
derstood only as a national duty. The white-backed 
woodpeckers D endrocopos leucotos must be saved in
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Finland: only some tens o f pairs are left. The 60-75 
wolves remaining in Sweden cause anxiety, because 
the num ber is considerably low er than the minimum 
viable population size (M VP) o f 500 animals given 
by experts (Anon. 1999). But there is no need to 
exam ine only national figures. The white-backed 
wood-peckers in Finland live on the edge o f their d is
tribution area (Cramp 1985), and they are not o f 
global concern. The same is true for Swedish wolves; 
if  it is possible to create a functional connectivity us
ing the forest bridge idea, the Swedish authorities 
and scientists m ay conveniently dispense with their 
worries o f M VP requirem ents. It is very interesting to 
note that Pulliainen (1974) already plotted the wander
ing routes o f wolves in Finland in much the same 
way as we have sketched forest bridges.

Establishing small scattered nature reserves may 
be a good conservation policy in some cases for sev
eral rare and threatened species. However, when we 
are trying to preserve the viability o f the whole w ild
life community, we m ust consider the im pact on eco
system characteristics on large, regional scales. We 
must be concerned about the conditions of vegetation 
zones, faunal types and other large entities. In fact, 
we are then thinking about the needs o f biodiversity. 
The fragm entation of natural areas is perhaps the 
most worrying threat. Providing large-scale corri
dors, to maintain the connectivity o f wildlife popula
tions, is one of the best tools available to fight the 
continuous im poverishm ent o f nature.
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