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Plastic Resin Pellets 

1 cm 
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Resin pellets, industrial feedstock of user plastics, are spilled during transport 
and manufacturing and they are widely distributed in the ocean 

Ingestion by seabird 
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Plastic resin pellets can be found all over the globe 

Vietnam	  
Thailand	  

Indonesia	  

Australia	  

Portugal	  

South	  Africa	  
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Greece	   Boston	  
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Brazil	  

Peru	  

New	  Zeeland 

Bermuda 

ArgenKna	  

Chile	  
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Rica	  

Barbados	  

Trinidad	  
Tobago	  

Ghana	  



Pellet  

Pellets accumulate persistent organic pollutants (POPs) from seawater 
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･Industrial products for a variety of uses 
including dielectric fluid, heat 
medium, and lubricants. 
･ Endocrine disrupting chemicals 
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Pellet  

･DDT and its metabolites such 
as DDE and DDD. 
･DDT was used as insecticides  
･Endocrine disrupting chemicals 

･Industrial products for a variety of 
uses including dielectric fluid, heat 
medium, and lubricants. 
･ Endocrine disrupting chemicals 

･Insecticide 

Pellets accumulate POPs from seawater 

adsorption from 
ambient seawater 
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PAHs Concentration factor is estimated to be ~ 105 to ~106. 

If we have 5 pieces (i.e. 1 g) of pellets, it corresponds to 10 L to 100 
L of seawater.  
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International Pellet Watch 
Global Monitoring of Persistent Organic Pollutants (POPs) 

Using Beached Plastic Resin Pellets 

Since	  2005 
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To monitor global distribution of POPs 

To understand chemical risk of microplastics 



Laboratory	  of	  Organic	  Geochemistry,	  Dr.	  Hideshige	  Takada,	  
Tokyo	  University	  of	  Agriculture	  and	  Technology,	  

Fuchu,	  Tokyo	  183-‐8509,	  Japan	  

Air Mail 

More	  than	  50	  pieces	  (~	  
100	  pieces)	  
per	  one	  loca-on	  	  

International Pellet Watch 
Global Monitoring of Persistent Organic Pollutants (POPs) 

Using Beached Plastic Resin Pellets 
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Analy-cal	  Procedure	  of	  POPs	  in	  Pellets	  



Samurai Mass-spec. (double-swords) 
   Scientific collaboration with 

Polaris Q GC-MS/MS 
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More than 50 pieces (~100 pieces) 
per one location  

Sorting 

PE, yellowing pellets 

Analysis for POPs (PCBs, organochlorines, PAHs) 

more than 5 pools of 5 pellets 
to exclude sporadic high concentration 

By GC-MS/MS, GC-MS, GC-ECD  

Mapping POPs pollution 

 Sending the data via Internet to the collaborators 
 Releasing the results on web 

Laboratory of Organic Geochemistry 
 Dr. Hideshige Takada, 
Tokyo University of Agriculture and Technology, 
Fuchu, Tokyo 183-8509, Japan 
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Advantage of International Pellet Watch 

Extremely low cost for sampling and shipping 

No special training is necessary for sampling 

World citizens can join  

Wide area (globe) can be monitored using minimal cost 

Air Mail 
3,000 USD ~1 USD 



Importance of sustainable Global monitoring of POPs 

Stockholm Convention (UNEP : United Nation Environment Program) 

Media for Global Monitoring  

Water 
Sediment 
Biological samples (e.g., mussel) 

Monitoring with low cost 
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U.K	   Netherlands	  

Italy	  

India	  

Malaysia	  

Hong	  Kong	  

Tokyo	  
San	  

Francisco	  

Los	  Angeles	  

~200 locations from 40 countries 

Vietnam	  
Thailand	  

Indonesia	  

Australia	  

Portugal	  

South	  Africa	  
Mozambique	  

Greece	   Boston	  
SeaGle	  

Turkey	  

Singapore	  

Brazil	  

Spain Bermuda 

ArgenKna	  

Chile	  

Costa	  
Rica	  

Barbados	  

Trinidad	  
Tobago	  

Ghana	  

France 

Tanzania 

Hawaii 
Panama 

Philippines	  

Taiwan	  

Korea 



Topics 

 Introduction of International Pellet Watch  

 Latest results of the International Pellet Watch. 

 Application of Pellet Watch to study temporal trend of 
PCB pollution.  

21 



ClnClm

Polychlorinated biphenyls (PCBs) 

m + n = 1 - 10 

22 

Commercial PCBs mixtures were used in a 
wide variety of applications, including  

Dielectric fluids in capacitors and transformers 
Heat transfer fluid 
Copying paper 
Carbonless copy paper 
Adhesives 
Sealant 

PCBs were used from 1950s to early 1970s 
in industrialized countries. 
Their usage was banned in 1970s 
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DDT (Dichloro-diphenyl-trichloroethane) 
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DDE (Dichloro-diphenyl-dichloroethylene) 
DDD (Dichloro-diphenyl-dichloroethane) 
DDA (Dicloro-diphenyl-acetic acid) 

DDT and its degradation products 

Insecticide 
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Used in 1950s and 1960s 
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Conclusions 

International Pellet Watch (IPW)  is useful tool to 
understand spatial pattern of pollution by  POPs. 

Tokyo Bay, US west coasts, Hong Kong, Vietnam, Sydney coasts 
were indentified as hot spots of POPs 

IPW is useful also to understand temporal trends in POPs. 

Substantial decreasing trend (40 % - 80%) was observed for 
PCBs in Los Angeles coast during last 5 years. 

No decrease was detected for PCBs in Tokyo Bay 
during last decade 



Call for pellets 

Our areal coverage is still limited. 

We call pellets from north pacific area  
 e.g., China, Koreas, Russia, Canada 


