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Methods 
 

• in LC five measurement sites are permanently equipped with H- and V-flumes 
• for this study data from H1 (catchment outlet) and from H3, which solely receives overland 

flow, were used 
• water levels were recorded with a bubbler flow module to provide data to calculate discharge 
• an Isco 6712 was used to take automatic water samples during rain events 
• water samples were filtered and several P fractions  were analyzed in Panama City 
• precipitation was automatically measured with two Hobo tipping bucket rain gauges which 

have been installed 250 m away from H1 on a forest-free court 
• this study investigated four events taking place in the rain season in the year 2008 
• for analyzing the data Microsoft Excel 2010 was used 

Study site 
 
• 3.3 ha large Lutz Creek catchment (LC) 

on Barro Colorado Island (BCI), Panama 
• climate is tropical, distinct wet and dry 

seasons  
• total annual rainfall average:           

2623 ± 458 mm  
• steep slopes and the Caimito marine 

parent material in LC result in shallow 
and mottled clays 

• all soils are  fine textured  
• total P in the surface soils ranges from 

315 to 1114 mg P*kg-1, amounts are 
declining with depth 

Introduction 

 
• Phosphorus (P) is an important and limiting element for many 

biogeochemical processes 
• P is transported in soluble and particulate forms  
• study will concentrate on particulate phosphorus (PP) and 

dissolved reactive phosphorus (DRP) within a catchment in 
Panama 

• characteristics of nutrient runoff are quite complex  
• only a few studies have been undertaken to investigate P 

dynamics in tropical rainforest catchments 
• suspended sediments concentration (SSC) and PP load are 

directly related 
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• TP concentrations 
compose in average of    
80 % PP at the catchment 
outlet  

• plots of discharge against 
PP show clockwise 
hysteresis effects  

• PP concentrations peak 
prior to discharge 

 
• P dynamics in tropical rainforest catchments are influenced by several 

different processes 
• leaching processes from the leaves of trees seem to be a major 

source of DRP 
• PP dynamics are strongly connected to suspended sediments  

 

 

• water accumulates 
DRP probably by a 
leaching process from 
the leaves of trees and 
soils absorbed DRP 

• leaching is most 
pronounced for highly 
soluble or not resorbed 
nutrients 

 
 
• the clockwise 

hysteresis effects 
suggests a relation 
between SSC and PP 
which has been proved 
in many studies  

Results Discussion 

• until SSC of about 1.5 g/l PP 
concentrations increase up to nearly 
1 mg/l  

• with further SSC increasing PP 
concentrations decrease 

• one probably reason to explain this: 
Coarser particle add weight but 
relatively decrease P content 
compared to finer particles 

Conclusion and outlook 

• throughfall (TF) water shows 
highest DRP concentration 
compared to rain water and 
runoff  

• rain and thus TF water is 
connected with a peak of 
DRP concentration in the 
overland flow (OF) 

• another factor influencing the amount of PP in runoff seems to 
be the grain size of suspended sediments 

• for better understanding of these phosphorus dynamics further 
research in tropical rainforest catchments is necessary 

 


