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Small islands, big ecological challenges 

Functional 
ecology 

Key approach 
Wood density 

Many species 
> 3000 phanerogam species 
> 75 % endemism  
≈ 1000 tree species 

Few ecological knowledge 
Demographic parameters 
Environmental drivers 
Ecosystems dynamics 

+ 

Ecological challenges 
Species & diversity distribution patterns 
Environmental & functional drivers 
Conservation & management 
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Wood density, from functions to patterns 
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Does extensive measure of wood density 
may enhance our ecological knowledge ? 

• Australasia 
  Taxonomic & environmental drivers 
 
• New Caledonia (Northern Province)  
  Dynamics & environmental drivers 

Drought 
intolerant 

Drought 
tolerant 

Wood Density 

Early  
successional 
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successional 

+ Heavy wood Light wood - 
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Plant Inventory and Permanent Plot Network 

(Ibanez et al. 2014, Applied Vegetation Science) 

Tropical rainforest 

Ateou (1950 mm.yr-1)  

La Guen (3000 mm.yr-1)  

Forêt plate (1800 mm.yr-1)  

Tiwae (2400 mm.yr-1)  

Boirou (1600 mm.yr-1)  

Djeve (2100 mm.yr-1)  

201 plots 20 m × 20 m (DBH ≥ 5 cm)   

6 plots 100 m × 100 m (DBH ≥ 10 cm) 
Fully mapped (ni=7376, Rs=300) 
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Wood density measurement 

Wood density (g.cm-3) =  
Oven-dry mass (g) 

Green volume (cm3) 

6 fully mapped 1-ha plots (all species with ni ≥ 5) 
 

1226 trees cores (5 cores per species & per plot) 
 

139 species / 86 genus / 47 families / 21 orders  D
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A 
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Equator 

Tropic of 
Capricorn 

Australasia 
Taxonomic & Large scale variability 

 
- Are our data consistent with those observed at the 
Australasia scale? 
 

- Which taxonomic level does matter to study wood 
density variability? 
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DRYAD Wood density database 

(http://datadryad.org/ Chave et al. 2009, Ecology Letters) 

Australia / PNG 
(Tropical) 

Australia 

Oceania 

D
RY

A
D

 

Number 

Values 
Species 

Uniques 

Is
la

nd
 B

io
lo

gy
 2

01
4 

http://datadryad.org/


DRYAD Wood density database 

Australia / PNG 
(Tropical) 

Australia 

Oceania 

D
RY

A
D

 

Values 
Species 

Uniques 

New Caledonia 

Number 

(http://datadryad.org/ Chave et al. 2009, Ecology Letters) Is
la

nd
 B

io
lo

gy
 2

01
4 

http://datadryad.org/


DRYAD Wood density database 

Number 

Australia / PNG 
(Tropical) 

Australia 

Oceania 

D
RY

A
D

 

Values 
Species 

Uniques 

New Caledonia Hight repetition  
 intraspecies variability 

(http://datadryad.org/ Chave et al. 2009, Ecology Letters) Is
la

nd
 B

io
lo

gy
 2

01
4 

http://datadryad.org/


DRYAD Wood density database 

Australia / PNG 
(Tropical) 

Australia 

Oceania 

D
RY

A
D

 

Values 
Species 

Uniques 

New Caledonia 

Number 

Important 
contribution 
+132 species 
+ 31 genus 
+ 5 family 
+ 1 order 

(http://datadryad.org/ Chave et al. 2009, Ecology Letters) Is
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Wood density New Caledonia (g.cm-3) 
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Taxonomic variation, which level matter?  
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Order Family Genus Species 

N
C

 Genus level 
Species level 

Taxonomic levels 

≈ 80% of variance explained 
Coefficient of variation = 8% (± 3%) 
No significant DBH effect 
Weak site effect 

Taxonomic variation, which level matter?  
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Order Family Genus Species 

Taxonomic levels 

Taxonomic variation, which level matter?  

Genus ≈ species levels 
 67% of genus represented by 1 
species (only Ficus, Cryptocarya and 
Dysoxylum > 5 species) 

≈ 

N
C

 Genus level 
Species level 
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Taxonomic variation, which level matter?  
N

C
 Genus level 

Species level 

Australia / PNG (Tropical)  
Australia  
Oceania D
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From 80 % to 40 % of variance  
explained at genus level 
Number of species / genus 
Habitat variability 
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Ranges of variation & environment 
D

en
si

ty
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Ranges of variation & environment 

Wood density (g.cm-3) 

New Caledonia 
Australia / PNG (Trop.)  
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Ranges of variation & environment 
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Taxonomic & Large scale variability 

Drought 
intolerant 

Drought 
tolerant 

Wood Density 
+ Heavy wood Light wood - 

Strong taxonomic signal at the genus level 
BUT 

Wood density is drived by environmental gradients 

Water availability 
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New Caledonia (Northern Province) 
Meso- to fine-scale variability 

 
- How wood density vary between plots / communities ? 
 

- Can we infer forest dynamics from wood density ? 
 



Meso- and fine-scale data 
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Ferns and palms(DBH ≥ 10 cm) 

1-ha plots 
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Trees (DBH ≥ 10 cm) 

Sampled trees (cores) 
 50 % of inventoried  trees species  

Ferns and palms(DBH ≥ 10 cm) 

Meso- and fine-scale data 
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Trees (DBH ≥ 10 cm) 

Sampled trees (cores)  

WD extrapolated at species or 
genus levels  
 94 % of inventoried trees 

Ferns and palms(DBH ≥ 10 cm) 

Meso- and fine-scale data 

1-ha plots 

Tropical rainforest 
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Inter-plot variation 

Species Individuals 

No significant relationship between mean wood densities  
& annual rainfalls 

BUT small ranges of variations 
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Fine-scale variation & vegetation dynamics 
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Meso & fine scale variability 
(1) Dealing with ubiquist species ! 
 Early successional species with heavy wood 
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D. fasciculosa 

0.71g.cm-3 
Tropical dry forest  
(< 1000 mm.yr-1) 



Meso & fine scale variability 
(1) Dealing with ubiquist species ! 
 Early successional species with heavy wood 
 

Is
la

nd
 B

io
lo

gy
 2

01
4 

Drought 
intolerant 

Drought 
tolerant 

Wood Density 
+ Heavy wood Light wood - 

Early  
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0.71g.cm-3 
Tropical dry forest  
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Tropical mesic forest  
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Meso & fine scale variability 
(2) Dealing with different dynamics ! 
 Fast growing vs. stress tolerant early successional species 
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Meso & fine scale variability 
(2) Dealing with different dynamics ! 
 Fast growing vs. stress tolerant early successional species 
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Drought 
intolerant 

Drought 
tolerant 

Wood Density 
+ Heavy wood Light wood - 

Early  
successional 
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successional 

Forest / savannah G. villosa 

0.67g.cm-3 

Stress tolerant  
pioneer species 



Conclusions & perspectives 
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Are our data consistent with those observed at the Australasia scale? 
Yes 
 

Which taxonomic level does matter to study wood density variability? 
Strong taxonomic signal at GENUS LEVEL 
BUT wood density likely drive by environment (WATER AVAILABILITY) 
 
How wood density vary between plots / communities? 
NEED to extend or environmental gradient 
 

Can we infer forest dynamics from wood density? 
Inferring dynamic status from wood density threshold is tricky! 

 Focus on rainfall gradients and range of distribution of 
species / genus according to wood density 

Preliminary results 
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