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Threats of bioinvasion due to world shipping

Ballast water Biofouling
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 Shipping carries more than 90% of the world’s
commodities and is essential to global economy

 A single bulk cargo ship of 200,000 tonnes can
carry up to 60,000 tonnes of ballast water

 It is estimated that 2-3 billion tonnes of ballast
water are carried around the world each year

 Every nine weeks a marine species invades a new
environment somewhere in the world

Facts & Figures
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Common Marine Bioinvasion Vectors
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Common Marine Bioinvasion Vectors

Floating marine debris
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Ballasting

 Submergence of propeller 

and rudder for steerage

 Maintain stability

 Avoid hull stress
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Deballasting
Carefully controlled process: stress 

on the hull 

Cannot be pumped out too quickly
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Ballast water arrangements

Ship without ballastMinimum departure ballast in fair weatherNormal ballast conditionStorm ballast
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Representative Ballast capacities
Vessel Type DWT Ballast Condition

Normal (tonnes) % of DWT Heavy 

(tonnes)

% of DWT

Bulk Carrier 250,000 75,000 30 113,000 45

Bulk Carrier 150,000 45,000 30 67,000 45

Bulk Carrier 70,000 25,000 36 40,000 57

Bulk Carrier 35,000 10,000 30 17,000 49

Tanker 100,000 40,000 40 45,000 45

Tanker 40,000 12,000 30 15,000 38

Container 40,000 12,000 30 15,000 38

Container 15,000 5,000 30 n/a

General Cargo 17,000 6,000 35 n/a

General Cargo 8,000 3,000 38 n/a

Passenger/RORO 3,000 1,000 33 n/a
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Ballast water implications
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The Ballast Concern

Native population

Diverse organisms

Entry into Ballast

Ballast sojourn survival

Establishment in 

alien environment

Release to alien 

environment

Biodiversity 

implication
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Ballast Water - its use and Management

Risk factors more important than 

volume of ballast water are 

frequency of ship visits & 

environmental similarity of ports
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Ballast Water - its use and Management

 Ships are essential to world trade 

 Ships use ballast water to operate effectively 

& safely

 Ballast water can be the vector of 

translocation of harmful aquatic organisms & 

pathogens
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Focus

 Manage ships ballast water in a manner that 

minimizes the risk

 Attempt to find more satisfactory long term 

solutions
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Fresh ballast
Source community

Aged ballast
Destination community

Status quo
Sturdy forms
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native introduced

Marine Bioinvasion
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native

introduced

 Biofouling of water intake pipes

 Established in rivers & lakes

 In 1990 US Govt. pledged US$           

11 million to fight Zebra mussel

Zebra mussel 
Dreissena polymorpha
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19881989199019911992199319941995199619971998199920002001Spread of zebra mussel
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Harmful algal bloom

Red Tide
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Red Tide

Dense phytoplankton population appearing 

suddenly & colouring the water red or red-brown

Effects

Toxic

Anoxia

Clogging

Harmful algal bloom
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1970

2000

Paralytic Shell Fish 
Poisoning (PSP)

So: GEOHAB, SCOR/IOC

Alexandrium sp..
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Benthos Bivalves

Zooplankton

Piscivorous fish

Crabs

Planktivorous fish

Birds
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Fish larvae
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Ecological impacts

 Competing with native species for space & food 

 Preying upon native species

 Altering habitat

 Altering environmental conditions

 Altering the food web & overall ecosystem

 Displacing native species, reducing biodiversity 

& causing local extinction 



GEF IMO

Economic impacts

include ……..
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Reduction in fisheries production

Impacts on aquaculture

Physical impacts on coastal infrastructure

Reduction in the economy & efficiency of 

shipping due to fouling

Closure of recreational & tourism facilities

Secondary economic impacts from human 

health concern

Secondary economic impacts from 

ecological impacts & biodiversity loss

Costs of responding to the problem
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Thank you

Visit: www.nio.org
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native introduced

 Consumes native shell fish
 Control efforts unsuccessful

 Mariculture & fishing industry
 Millions of dollars annually

Japanese starfish
Asteria amurensis
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native introduced

 Mollusc, crustacean, polychaete population 
effected    

 Major threat to scallop industry

Green crab 
Carcinus meanas
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native introduced

 Small delicate bivalve
 Invaded India ~ 1967 
 Recorded in Visakhapatnam & Mumbai

 Spread to Hong Kong, 
threatened Australia

Black Striped Mussle
Mytilopsis sallei
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