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Walker and Sykes model; from Crews et al. (1995; Ecology 76:1407Walker and Sykes model; from Crews et al. (1995; Ecology 76:1407:1424).:1424).
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Secondary Forests in AmazoniaSecondary Forests in Amazonia

��About 16% of the original forest area has been cleared About 16% of the original forest area has been cleared 

[[INPEINPE, 2004], 2004]

��As much as 30As much as 30--50% of cleared land has been estimated to 50% of cleared land has been estimated to 

be in some stage of secondary forest succession following be in some stage of secondary forest succession following 

agricultural abandonment [agricultural abandonment [Hirsch et al., 2004. Hirsch et al., 2004. GGCB 10, CB 10, 

908908--924924].  ].  

��The area of secondary forests in the Amazon increased The area of secondary forests in the Amazon increased 

from ~30,000 kmfrom ~30,000 km22 (1978) to 160,000 km(1978) to 160,000 km2 2 (2002), the latter (2002), the latter 

figure representing about 20% of deforested land and about figure representing about 20% of deforested land and about 

4% of the natural forest area [4% of the natural forest area [NeeffNeeff et al., 2006. et al., 2006. EcoystemsEcoystems

9, 6099, 609--623623 ].].

��The mean age of Amazonian secondary forests has been The mean age of Amazonian secondary forests has been 

estimated to vary only between 4.4 and 4.8 years during the estimated to vary only between 4.4 and 4.8 years during the 

last three decades [last three decades [NeeffNeeff et al., 2006et al., 2006]. ]. 



Vieira et al. 2003. RSE Vieira et al. 2003. RSE 87:47087:470--481481
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Figure 5. Map of Capitão Poço municipality and study sites 
based on Landsat imagery. 
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Paragominas:Paragominas:

Markewitz et al. 2004Ecol.Markewitz et al. 2004Ecol. ApplAppl. . 14:S17714:S177--S199S199

Davidson et al. 2004 Ecol. Davidson et al. 2004 Ecol. ApplAppl. . 14:S15014:S150--S163S163
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In sites that have burned repeatedly, the observed rates of secoIn sites that have burned repeatedly, the observed rates of secondary forest ndary forest 

regrowth fall below expectations based on a previously validatedregrowth fall below expectations based on a previously validated empirical empirical 

model that predicts growth from climate and soil properties.  Frmodel that predicts growth from climate and soil properties.  From Zarin et om Zarin et 

al. Front. Ecol.& Environ. 2005. al. Front. Ecol.& Environ. 2005. 3:3653:365--369369
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•• Atmospheric deposition inputs: 2Atmospheric deposition inputs: 2--6 kg N ha6 kg N ha--11 yryr--11

•• Biological N fixation?Biological N fixation?

•• Accumulation in woody biomass: 3Accumulation in woody biomass: 3--8 kg N ha8 kg N ha--11 yryr--11

•• Accumulation in canopy foliage: 11 kg N haAccumulation in canopy foliage: 11 kg N ha--11 yryr--11

•• About 100 kg N haAbout 100 kg N ha--11 accumulates within the litter layer accumulates within the litter layer 

within the first 6 years.within the first 6 years.

•• Mineral soil (top 30 cm) N stocks: 2000Mineral soil (top 30 cm) N stocks: 2000--3000 kg N ha3000 kg N ha--11))

The rate of recuperation of N cycling processes during The rate of recuperation of N cycling processes during 

secondary succession may reflect, in part, the kinetics of secondary succession may reflect, in part, the kinetics of 

mobilization of recalcitrant forms of soil N to an actively mobilization of recalcitrant forms of soil N to an actively 

cycling N pool.cycling N pool.
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