
Protecting Biosphere Reserves 

ÂDefining the Problem 

ÂAssembling Research Partners 

Outreach to affected industries 

ÂCollaboration and Innovations 



Ballast Water and Marine Invasions 

ü40,000 ships operating 

worldwide 

 

üBallast pumping rates of  

5000 to 15,000 m3/hr  

 

üTank volumes up to 25,000 

m3 
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Global cargo ship network 

Kaluza et al. 2010: The complex network of global cargo ship 

movements, J. R. Soc. Interface 
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Source Regions for Marine 

Invasions 
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Bioinvasion Hotspots 
Color coding and point size indicate the probability to get 

invaded Yellow has the highest probablity. 
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The Glosten Associates 7 

Ballast Responder ï Mobile Treatment 
MOTIVATION ï NATIONAL PARK SERVICE 

MT Igloo Moon  Grounded 1996 on Biscayne Bay National Park.  

Before discharge of óhigh riskô ballast water, treated ~4,200 tons with 

calcium hypochlorite.  Bulk dose into full tanks. 



Protecting the Great Lakes 

from Ballast borne Aquatic 

Invasive Species  
 

How to prevent the next invasion? 
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Isle Royale National Park 



Manual Dosing of Ballast 

Assuring discharge standards 

are met.  



Ranger III demonstrated both emergency and 

permanent treatment on a small vessel.   

                                             But could it be scaled up? 
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