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Habitat loss and fragmentation are major causes 
behind current biodiversity declines 

 



Concepts of habitat loss and fragmentation 

Habitat loss 

Habitat  fragmentation per se 

Habitat before loss 

and fragmentation 



Ecological theory: the benefit for biodiversity per conserved 
resource unit decreases with increasing fragmentation 

Amount, quality and connectivity of habitat 
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natural forest landscapes fragmented forest landscapes 

Hanski and Ovaskainen, Nature 2000 



Community-level response to 
fragmentation in wood-decaying fungi 

Data: 100,000 surveyed logs on 500 sites, includes 60,000 occurrences of 180 species 

Jenni Nordén surveying wood-decaying fungi 



Threatened species are specialists that require connectivity 

Let us survey the same 
amount of dead wood 

(200 logs) in different 
forests. How many 

species are to be found? 

Number of non-
threatened species 

Number of 
threatened species 

17.8 0.1 

18.5 1.1 
well-connected site 

fragmented site 

Hottola et al., J. of Ecology 2009;   Nordén et al., J. of Ecology 2013 



Dispersal may limit the occurrence of wood-decaying 
fungi already at small spatial scales 

Norros et al., Oikos 2012 

Dispersal data Creating a point source 

Species-specific spore traps 

Veera Norros 

collecting spores 

with a cyclone 
sampler 



Forest fragmentation truncates an 
old-growth forest food chain 

time since isolation of the forest fragment 

Komonen et al., Oikos 2000 

the tineid moth 
Agnathosia 
mendicella 

the bracket fungus 
Fomitopsis rosea 

the tachinid fly 
Elfia cingulata 



Retention trees are helpful for epiphytic bryophytes but 
not equally valuable as trees in protected sites 

Oldén et al., manuscript 

aspen in protected forest 
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retention aspen 

aspen in protected forest 

retention aspen 

old growth forest 

target community 

Stand age (years) 

Consider an aspen in a 
forest with stand age 80 
years. 
 
What happens to the 
epiphytic bryophyte 
community on that aspen 
if the surrounding forest is 
logged or if the 
surrounding forest is 
conserved?  



Precision conservation is difficult 

Dots: flying squirrel occurrences 

known to environmental 

authorities (Hertta) 

Colour: flying 
squirrel 
density by 
Hanski 2006 

Jokinen et al., manuscript 

Out of those cases where a 
forest occupied by flying 
squirrel is to be logged, in 
only <5% the occurrence is 
known to the 
environmental authorities. 
 
Thus, delineation of 
breeding sites and resting 
places concerns only a 
minority of the population. 



Some ecosystem processes are difficult to mimic in managed forests 
 

Carbon continues to accumulate in old-growth forests long since disturbance 

Clemmensen et al., Science, to be published 29.3.2013 

mean time since fire 585 years mean time since fire 3250 years 



Why large conservation areas / networks 

of conservation areas are needed? 

For large part of threatened biodiversity, conservation areas 
provide a cost-effective conservation measure.  

 

One gets more out of the conservation investment if 
conserving large core areas rather than spreading the same 

conservation effort across the landscape 


