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Haddad et al. 2015

Forest Fragmentation

Ibanez et al. 2014



Isolation of PAs

ÅForest loss and degradation result in

isolation of protected areas (PAs) (Hansen & DeFries 2007)



Management Criteria

ÅMajority new PAs under less strict management 

(ñsustainable use areasò)

Juffe-Bignoli et al. 2014



Aim & Approach

How large and how well-protected should forest 

fragments be to minimize species decline? 

Global approach focussed on animals and plants
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ÅSpecies occurrence data from 315 forest fragments (0.1 -

>5000 ha)

Å804 bird species, 103 bat species, and 28 non-volant

small mammal species

Meta-analysis Methods



Meta-analysis Methods

Å Strict

Å Moderate

Å No protection

Protection type was categorized for each fragment 



Meta-analysis Results

*

1. All guilds decline

2. Insectivores and carnivores particularly sensitive

1. Forest fragments need to exceed 5000 ha in order to 

prevent bird species loss

2. For fragments <5000 ha strict protection mitigates 

species decline

Timmers et al. (In prep.)



Meta-analysis Implications

What are the

consequences for tree 

recruitment? 



Field Study
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Atlantic Forest Brazil 

Å Global biodiversity hotspot

Å 70% of the Brazilian population 

Å 7-16% of original forest remaining

Å >200.000 fragments: 80% <50 ha

Å Diverse range of management 

categories (I-VI)

Å Extensive dataset on plant-frugivore

interactions (Bello et al. 2017)

ÅWWF Priority Area

Field Study Site selection


