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Shipping – Invasive Pathway

 Transport and release of untreated ballast water 
 Primary cause of introductions into navigable waters 

(NRC 1996)

 Hull fouling
 Superstructure
 Product
 Shipping containers



Annual Rates of Increase of Non-
native Species in Europe Since  1500 

AD

Hulme, 2009





Trends in Global Shipping

Hulme, 2009





Panama



HISTORY



Construction History

 Sea level height approximately the same but tidal 
surge of Pacific up to 18 ft

 Excavated material encircle earth 4x
 4,500,000 yds3 of concrete
 Lock gates 7 ft thick
 82 km long
 Sun rises in the Pacific and sets in the Atlantic



Business History

 Maximum  capacity : 37 
– 42 ships / day

 Canal Water Time 
(CWT): 24 hours

 ~5% of global cargo 
volume

 5,000 TEU (twenty-foot 
equivalent units) vessels



Canal Traffic

 2009 → 299.1 million tons of shipping
 Annual number of ocean-going transits:

 2003 11,725 vessels
 2007 13,233 vessels
 2009 12,855 vessels



CANAL UTILIZATION 1998 TO 2011

Source: Panama Canal Authority, May 2012



EXPANSION







Increased Capacity

 Add 12 – 14 larger vessels / day
 Container ships up to 13,000 TEUs
 Expect to double capacity from 300 million tons 

PC/UMCs (Panama Canal/Universal 
Measurement System)to 600 million tons
 1 PC/UMS net ton is equivalent to 100 cubic feet of 

capacity



IMPLICATIONS



Invasion Risk

 Shipping intensity
 Local ecological conditions
 Distance between donor and recipient sites

 8,000 – 10,000 km (Seebens et al, 2013)



SIZE AND USE OF CONTAINER SHIPS

Source: Alphaliner Cellular Fleet Forecast, June 2012



U.S. REGIONS AFFECTED BY PANAMA CANAL 
EXPANSION – CONTAINER TRADES

PANAMA CANAL EXPANSION STUDY – PHASE I 
REPORT  2013



Business Consequences of Larger 
Vessels 

 Expanded Container 
Storage (2x)
 100 acre storage

 Increased trucking 
 Increased rail
 Use of foreign 

transshipment ports

 Limited Ports of Call
 Inevitable transshipment

 Potential shift from West 
Coast to East Coast 
Ports of Call



Biological Consequences of 
Larger Vessels

Cons
 Expanded potential for 

hitchhikers within cargo 
containers

 Concentration of traffic in 
fewer Ports

 Increased frequency of traffic 
in fewer Ports

 Shipping of cargo further 
inland

Pros
 Reduced shipping costs
 Proportional potential 

reduction in Wet Hull 
Surface Area (WSE)

 New vessels have mandated 
better control technology

 Improved coatings



Pathway Alterations

 Increased area for hull fouling?
 Increased fuel efficiency (27 knots) and improved 

coatings

 Increased transit traffic → 
 Increased direct trade
 Increased cargo contamination
 Increased container contamination

 Perturbated habitat



Implications:
 Expanding the Panama Canal MAY

 Concentrate new ballast water invasions
 Insert container contaminations inland
 Reduce WSA invasions
 Impact hot spot areas for invasions

 Expanding the Panama Canal MAY 
NOT
 Increase global invasive risks



DISCUSSION?
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