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Appendix S2 Explanation of the calculations for the quantitative dispersal model. 
The collected data allowed us to calculate a first quantitative estimate of the average number of propagules dispersed by waterbirds over distance. We combined the average number of propagules per dropping, their viability, bird dropping rates, the flight speed of waterfowl, and retention times of ingested propagules. Thirty-eight per cent of the droppings were found positive, with an average of 3.32 propagules per positive dropping. Dropping rates ranged between 6.5 and 9.7 droppings per hour for herbivorous vector species 
 ADDIN EN.CITE 

(Bruinzeel et al., 1997; Hahn et al., 2008)
. For carnivores this is generally lower, i.e. 2.4 to 3.1 droppings per hour 
 ADDIN EN.CITE 

(Hahn et al., 2007)
. We modelled dropping rates from the full range of 2.4 to 9.7 droppings per hour, considering it to vary between these values due to differences between species, bird feeding guild, and factors like the diet of an individual bird at a certain moment. Propagule release decreased exponentially over time based on the six feeding experiment studies that reported detailed propagule release over time intervals of 4 hours up to now 
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(Charalambidou et al., 2003a; Charalambidou et al., 2003b; Charalambidou et al., 2003c; Pollux et al., 2005; Wongsriphuek et al., 2008; Figuerola et al., 2010)
. We fitted an exponentially declining function to the data retrieved from these six publications (for equation see Fig. 3). This exponential decline (68% after 4h, 85% after 8h, and 92% after 12h) was further supported by an experiment monitoring nightingales (Luscinia megarhynchos) flying in a wind tunnel, of which dropping rates were measured continuously and decreased exponentially to 25% of its initial rate after 8 hours (M. Klaassen, A. Kvist, Å. Lindström, unpublished data).

Viability of aquatic propagules has also been shown to decrease exponentially with increasing retention time 
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(Charalambidou et al., 2003c; Charalambidou et al., 2005; Pollux et al., 2005)
, with an average regression coefficient of 0.0688 + 0.0243 (limited to n=4, but consistent over studies). Viability of propagules collected in the field was on average 33.6%. Since 92% of the propagules would have been excreted in the first 12 hours according to feeding experiments, we fitted an exponential declining function with a regression coefficient of 0.0688 and an average of 33.6% over the first 12 hours as the declining viability curve (for equation see Fig. 3). We deliberately did not include possible positive effects of gut passage, such as enhanced germination Santamaría et al., 2002()
, because this is a variable phenomenon with both intra- and interspecific differences still hardly understood 
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(Traveset, 1998; Espinar et al., 2004; Traveset et al., 2008; Brochet et al., 2010)
. 

The average flight speed of waterfowl is ~75 km h-1, but is known to vary with flight conditions and species from as low as 42 km h-1 up to 116 km h-1 
 ADDIN EN.CITE 

(Welham, 1994; Bruderer & Boldt, 2001; Clausen et al., 2002; Miller et al., 2005)
. Using this flight speed data and our model depicted in figure 3, we can now calculate quantitative dispersal for any hypothetical bird. For example, an average bird flying at 75 km h-1 will produce 6.1 droppings per hour, and would thus excrete 3 viable propagules during the first hour of flying (visualized in Fig. 3). These will be excreted between the point of ingestion and the location of the birds’ destination, at a maximum possible distance of 75 km from the origin. Assuming the bird continues its flight without foraging or resting, dropping rate and propagule viability will continue to decrease exponentially over time, but the bird will still release cumulatively 4.1 propagules over the next 3 hours (i.e. 2.0 + 1.2 + 0.9 = 4.1 propagules). After 4 hours (if spent in flight at a maximum of 4*75km = 300 kilometre from the propagules’ origin), it will continue to release propagules at the hourly rates indicated in Fig. 3. Each bird departing after a foraging baud and flying at average speed should thus transport at least one propagule over the first 300 kilometres. Similarly, we can estimate propagule transport over distance for any bird species, if we know its behaviour over time including flight speed and direction. 
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