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2010 Max Jacobs Fund recipient 
Ryan Burrows 

Recipient of the 2010 Max Jacobs Fund awards, Ryan Burrows 
project is part of a broader program of work assessing the 
impact of forest management on stream health.  

His over-all research aims to gain a better understanding of 
the natural variation and impacts of landscape and disturbance 
(including but not limited to harvesting) on structural 
(particulate carbon dynamics, in-stream habitat, water quality) 
and functional (nutrient retention, carbon production and 
decomposition) variables in small headwater streams in wet 
Eucalypt forests in Southern Tasmania. 

This project is unique in Tasmania at it utilizes ecosystem 
processes as a proxy for disturbance in small headwater 
streams. Headwater streams are a major component of a 
catchment and any alterations to their biological functioning 
may have profound whole-catchment impacts.  

Headwater streams represent a major link between the 
terrestrial ecosystems and aquatic systems, but these 
ecological linkages are poorly documented (Wipfli et al., 2007). 
The large catchment area drained (up to75% of the length of 
a river system) by headwater streams represents a diverse 
array of habitats that contains high biological diversity (Meyer 
et al., 2007). 

The high ratio of surface area to channel length of these 
streams means they are closely connected to riparian 
vegetation and upland terrestrial systems, and are subject to 
large volumes of allochthonous organic matter and nutrients 
relative to stream size (Wipfli et al., 2007, Naiman et al., 
2005). Their high connectivity with adjacent hillslope processes 
means that headwater streams represent critical sites for 
organic matter processing (Bilby and Likens, 1980) and 
nutrient cycling (Mulholland et al., 2006), and are probably 
vital for maintaining the health of whole river systems (Clarke 
et al., 2008). Any alterations to the riparian vegetation and 
upland terrestrial systems, both natural and anthropogenic, 
may have strong effects on the retention and breakdown of 
carbon, nutrient cycling and sediment transport of headwater 
streams (Wipfli et al., 2007).  

Large woody debris (LWD) has an important ecological role in 
headwater streams (Bilby and Bisson, 1998). It is not only an 
important energy source for headwater and downstream biota 
(Reeves et al., 2003, Hassan et al., 2005) but is essential for 
providing structural complexity in stream channels 
(Montgomery et al., 1995), contributing to sediment storage 
(Gomi et al., 2001, Smock et al., 1989), and maintaining 
biodiversity through the creation and maintenance of habitat 
(Jones and Daniels, 2008, Rinella et al., 2009). LWD and the 
nutrient retention ability of headwater streams are intrinsically 
linked, and when measured together, can help describe 
changes to ecosystem processes that are influenced by the 
landscape and forest disturbance.  

The uptake of dissolved 
inorganic nutrients in a 
stream channel is 
mediated by micro-
organisms but LWD is 
composed of material 
that is relatively 
resistant to 
decomposition by biota 
(Bilby and Bisson, 
1998). However, LWD 
creates in-stream 
habitats, such as pools, 
which retain fine 
particulate organic 
matter (FPOM) that is 
the primary food source 
for shredding macroinvertebrates (Cordova et al., 2007). The 
shredding macroinvertebrates process the FPOM into finer 
particles which can then be further processed by micro-
organisms. LWD is therefore instrumental at adding complexity 
to flow paths within streams that probably increases the 
opportunity for uptake of nutrients and their retention (Aumen 
et al., 1990). This is a significant issue because some 
nutrients, such as nitrogen, have a high affinity to be leached 
and their biological retention should be a key objective for 
forest managers. 

Project objectives  

The overall project objective is to better understand natural 
variation and the impacts of landscape and disturbance 
(including but not limited to harvesting) structural (particulate 
carbon dynamics, in-stream habitat, water quality) and 
functional (nutrient retention, carbon production and 
decomposition) variables in small headwater streams in wet 
Eucalypt forests in Southern Tasmania. 
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