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Biodiversity crisis

 Global extinction of >5,000 species per year

« Little known about consequences for ecosystem processes

2004 IUCN Red List of Threatened Species™

A Global Species
Assessment

donathan E.M. Baillis, Craig Hilton-Taylor and Simon M. Stesrt
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The Warking Group
assessment
reports are
between S00-200
pages in length,
with a volume of
surmnmaries of
about 120 printed
pages. € Learn
more more
B Current States & Trends

B Policy Responses
B Multiscale Assessments

Guide to the Millennium Assessment Reports

Full Reports Synthesis Reports

The first zet of
assessment
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an averall
synthesis and 5
others that
interpret the Ma
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Human disturbance
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Effects on biodiversity

Disturbance === Biodiversity == Ecosystem process

* Do species richness and composition of different taxa respond idiosyncratically?

» Does disturbance affect ecosystem processes directly or indirectly?
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Kakamega Forest

* Relict of Guineo-Congolian rainforest

» 11 biodiversity observatories (BDOs)

* Forest size and distance to edge from
satellite images with GIS
(Lung 2004, Karlsruher Geowissenschaftliche Schriften)

&

 Gradient of local disturbance:
Logged trees during last 20 years

(Bleher et al. 2006, Biodiv. & Cons.)
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Biodiversity

« Woody plants (Althof 2005, Dissertation Univ. Koblenz)
- Plots of 10 x 10 m in 10 BDOs

* Birds (Peters et al. 2008, Ecol. Appl.)
- Point counts in 11 BDOs

* Rodents (Farwig et al. 2008a, Biotropica)
- Sherman traps in 9 BDOs

» Ants (Peters, Fischer, Garcia, unpublished data)
- Pitfall traps in 11 BDOs
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Disturbance === Biodiversity

Ant richness

Figure 1, unpublished data

Decline of ant diversity with local disturbance
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Disturbance === Biodiversity

Table 1, unpublished data

Disturbance effects stronger on composition than on species richness
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Disturbance === Biodiversity

Antbird composition

Figure 2, unpublished data

Different antbird composition in small and large fragments
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Disturbance === Biodiversity

Summary

Disturbance effects stronger on composition than on species richness

f

- Due to large-scale effects of fragmentation
o

- Idiosyncratic response of different taxa
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Ecosystem processes

(1) Seed dispersal (Farwig et al. 2006, Oecologia)

— Frugivorous bird biomass per Prunus africana tree [log]

(2) Forest regeneration (Farwig et al. 2008b, BAAE)

— No. of seedling species / log (no. of seedlings)
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Ecosystem processes

(4) Rodent seed predation (Farwig et al. 2008a, Biotropica)

— Proportion of removed P. africana seeds [angular]

(5) Antbird insect predation (Peters et al. 2008, Ecol. Appl.)

— Antbird biomass per bird flock [log]

(6) Army ant insect predation (Peters et al., unpublished data)

— Proportion of traps with army ants [angular]
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Disturbance === Ecosystem process

Table 2, unpublished data

* Disturbance strongly affected ecosystem processes

* Direction of effects differed among ecosystem processes
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Disturbance === Ecosystem process

Seed dispersal Lichen establishment

Figure 3, unpublished data Figure 4, unpublished data

Seed dispersal increased with disturbance

Lichen establishment decreased with disturbance
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Path analyses

Disturbance === Biodiversity == Ecosystem process
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Disturbance ===mp Biodiversity === Ecosystem process

Seed dispersal Forest regeneration

Figure 4, unpublished data Figure 5, unpublished data

Army ant insect predation

* Direct stronger than indirect effects

Figure 6, unpublished data * Direct effects positive
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Disturbance ===mp Biodiversity === Ecosystem process

Antbird insect predation Lichen establishment

Figure 7, unpublished data Figure 8, unpublished data

* Indirect effects reduced ecosystem processes
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Disturbance ===mp Biodiversity === Ecosystem process

Summary

d
Disturbance affects ecosystem processes 6 y {.
o

- Direction of effects differs among ecosystem processes

- Direct effects positive
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Outlook

Socio-economic drivers More ecosystem processes
: : : : . : Ecosystem
Indirect drivers |===p| Direct drivers |==p-| Biodiversity |==p- Drocesses
Human populat. Forest Carbon storage,
Plants _
Households disturbance / Regeneration
_ management Birds, bats Seed dispersal
Education [—> — —
, Bees o
Income, markets —Interactions— Pollination
Butterflies
Policies, Climate change Ants Predation
Institutions Termites Decomposition
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Up-scaling to more forests
—> Albertine Rift

—»> Eastern Arc forests
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w.Mountaiass
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Outlook

Bird species richness

Guinean Forests of
West Africa I 627

Up-scaling to more forests

—p Centers of species richness

42 —> Centers of endemism

Kissling, Rahbek, Bohning-Gaese 2007, Proc. Royal Soc. London B
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