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• Impacts 

– Environmental, Economic, Human Health 

Nonindigenous Species (NIS) 

$120,000,000,000 in losses and damages per year in U.S. 

              (Pimentel et al. 2005) 

http://science.calwater.ca.gov/images/clam_03_lg.jpg
http://www.udel.edu/PR/UDaily/2007/jun/Chinesemittencrablg.jpg


Ships as NIS Vectors 





Factors that Influence Biofouling 



Prolonged Residency Periods 

• Negatively affects coating performance 
– Marine Science and Ecology, 2002. DAFF Report, Australia 

– Floerl et al., 2005. Biological Invasions 7, 459-475 

 

Floerl and Coutts (2009) 
Port of Singapore, May 2009. Images: A. Coutts, May 2009 



Prolonged Residency Periods 

• Negatively affects coating performance 
– Marine Science and Ecology, 2002. DAFF Report, Australia 

– Floerl et al., 2005. Biological Invasions 7, 459-475 

 

• Positive relationship: residency period and 
propagule interaction with vessel 

– Coutts, 1999. Australian Maritime College, Tasmania 

– Floerl and Inglis, 2005. Biological Invasions 7, 589-606 

– Inglis et al., 2008. MAFBNZ  Report, New Zealand 

Floerl and Coutts (2009) 
Port of Singapore, May 2009. Images: A. Coutts, May 2009 



• Slower speeds = greater survivorship 
– Greater % cover and diversity compared to faster 

speeds 
• Coutts et al. 2010a. Biofouling 26(1): 1-13 

• Coutts et al. 2010b. Biofouling 26(5): 539-553 

 

 

 
 

Traveling Speed 





Great Recession Impacts on Maritime 
Shipping 

Source: De Monie et al. 2011. Chapter 2 in Integrating Seaports and Trade Corridors    



Great Recession Impacts on Maritime 
Shipping 

Source: De Monie et al. 2011. Chapter 2 in Integrating Seaports and Trade Corridors    



CA Hull Husbandry Reporting Form 

Floerl and Coutts (2009) 
Port of Singapore, May 2009. Images: A. Coutts, May 2009 



http://www.nytimes.com/2009/05/13/business/global/13ship.html?pagewanted=all&_r=0# 

Floerl and Coutts (2009) 
Port of Singapore, May 2009. Images: A. Coutts, May 2009 

Prolonged Residency Periods 

http://www.nytimes.com/2009/05/13/business/global/13ship.html?pagewanted=all&_r=0
http://www.nytimes.com/2009/05/13/business/global/13ship.html?pagewanted=all&_r=0
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HHRF Submission Year 

Prolonged Residency Periods,  10+ Days 

Floerl and Coutts (2009) 
Port of Singapore, May 2009. Images: A. Coutts, May 2009 



Prolonged Residency Periods,  10+ Days 
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HHRF Submission Year 

76% 

Floerl and Coutts (2009) 
Port of Singapore, May 2009. Images: A. Coutts, May 2009 



Prolonged Residency Periods,  10+ Days 
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HHRF Submission Year 

120+ days

105 - < 120 days

90 - < 105 days

75 - < 90 days

60 - < 75 days

45 - < 60 days

30 - < 45 days

20 - < 30 days

10 - < 20 days

67% 

124% 

135% 

Floerl and Coutts (2009) 
Port of Singapore, May 2009. Images: A. Coutts, May 2009 
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Vessel Type 

Prolonged Residency Periods,  10+ Days 



http://articles.latimes.com/print/2010/jul/31/business/la-fi-slow-sailing-20100731 

http://www.nytimes.com/2010/02/17/business/energy-environment/17speed.html?_r=0&pagewanted=print 

http://online.wsj.com/article/SB10001424127887323300404578207320544238546.html 

http://www.economist.com/blogs/schumpeter/2012/08/shipping-industry/print 

Traveling Speed 



Traveling Speed 
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Average Traveling Speed (Knots) 
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Traveling Speed 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

5 10 15 20 25

Fr
ac

ti
o

n
 o

f 
V

e
ss

e
ls

 S
am

p
le

d
 

Average Traveling Speed (Knots) 

2008 2009



Traveling Speed 
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Traveling Speed 
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Traveling Speed 
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Traveling Speed 
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Traveling Speed – Auto Carrier Vessels 
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Traveling Speed – Container Vessels 
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Traveling Speed – Tank Vessels 
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Great Recession Impacts on NIS 
Introduction Risk 



Biofouling Patterns 



Regulation Development Process 
Chevron 
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