
The threats  
of persistent  
chemical pollutants

Pollution in the marine environment is a 
major global problem. However, monitoring 
the effects of such pollution is challenging 
because samples from wild animals  
are very hard to obtain. Our 
cetaceans stranding project 
provides a window  
into this world. New 
IoZ research has  
shown that several 
cetacean species 
have very high 
mean blubber 
polychlorinated 
biphenyl (PCB) 
concentrations likely 
to cause population 
declines and suppress 
population recovery. The 
pan-European study used 
samples from more than 1,000 
cetaceans from 1990 to 2012 and has 
produced very worrying findings, particularly 
in relation to PCBs (Jepson et al. 2016). 

Cetacean blubber samples were obtained 
from the west of Ireland to the Canary Islands, 
and from the Iberian Peninsula/Strait of 
Gibraltar to the western and central 
Mediterranean Sea. PCB concentrations  
were shown to persist at excessively high 
concentrations in the blubber of several 
marine apex predator species across Europe, 

Banned chemicals pose a significant threat to marine top 
predators, according to new research led by IoZ. These 
findings highlight the critical need for policymakers to  
act quickly to tackle the lingering toxic legacy of PCBs.

including killer whales (Orcinus orca), 
bottlenose dolphins (Tursiops truncatus)  
and striped dolphins (Stenella coeruleoalba). 

PCBs were banned in the EU in the 
mid-1980s, but after an initial 

drop in concentrations 
following the ban, levels 

have now stabilised 
across Europe in 
humans, fish and 
wildlife. The high 
PCB concentrations 
in European 
cetaceans are 
associated with 

long-term and 
ongoing population 

declines across Europe, 
particularly in killer whales 

in the northeast Atlantic region 
and several dolphin species in the 

Mediterranean Sea. The few remaining killer 
whale populations in industrialised parts of 
Europe are now very close to extinction and 
have very low or zero rates of reproduction. 
Marked suppression or complete cessation  
of reproduction is a known effect of very high 
PCB exposure in mammals. 

In February 2016, ZSL held a packed public 
meeting on PCBs in killer whales and other 
dolphins in Europe with three speakers 
including Robin Law (Cefas/ZSL), Paul Jepson 
(ZSL) and Richard Moxon (Head of Marine 
Contaminants in Defra). The meeting was 
chaired by Rob Deaville (CSIP Project 
Manager, ZSL) and closed by Professor Ian 
Boyd (Chief Scientist to Defra). The PCB issue 
was featured in a large number of national 
and international news outlets in early 2016, 
including the BBC’s Newsnight and The 
Washington Post.

Main image: numbers of 
European killer whales 
are rapidly declining
Left: killer whales are 
particularly at risk in  
the northeast Atlantic
Below right: examining 
a stranded bottlenose 
dolphin at Hell’s Mouth, 
North Wales in 2014 

Global reach
In a second paper we showed that PCBs pose 
a threat to many marine apex predators 
globally – not just in Europe (Jepson and Law 
2016). The killer whale remains the most 
highly PCB-contaminated species on Earth, 
with very high PCB concentrations found 
throughout its range. Other marine apex 
predator species potentially impacted by  
PCBs include false killer whales (Pseudorca 
crassidens); coastal bottlenose dolphins 
(northern hemisphere); several threatened 
cetacean species in South East Asia; all marine 
mammals in the Mediterranean and Black 
Seas; ringed seals (Pusa hispida) and harbour 
porpoises in the Baltic Sea; polar bears (Ursus 
maritimus) in the Arctic and several apex 
predator shark species, including great whites 
(Carcharodon carcharias) and tiger sharks 
(Galeocerdo cuvier). More work is urgently 
needed to mitigate PCB contamination of the 
marine environment, in order to comply with 
the Stockholm Convention that requires the 
reduction and eventual elimination of large 
sources of PCBs and other persistent organic 
pollutants – both in Europe and in other parts 
of the world (Jepson and Law 2016). 

Our research on cetacean PCB data in 
Europe has already fed into international 
scientific/policy fora, including several working 
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The ASCOBANS PCB 
resolution itself can be 
found at ascobans.org/
en/document/impacts-
polychlorinated-
biphenyls-pcbs
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ZSL is the lead partner in the UK Cetacean 
Strandings Investigation Programme (CSIP), 
which was established in 1990 to coordinate the 
investigation of all whales, dolphins and porpoises 
that strand around the UK coastline, as well as 
any marine turtles and basking sharks. Chemical 
analyses were conducted by the Centre for 

Environment, Fisheries and Aquaculture Science 
(Cefas) in the UK and Barcelona University in 
Spain. The research was mainly funded by Defra 
and the Devolved Administrations of Scotland 
and Wales, and forms a major contribution to the 
UK government’s commitment to a number of 
international conservation agreements. 

Investigating strandings around the UK coastline

References

ICES (2016) Report of the 
Working Group on Marine 
Mammal Ecology (WGMME), 
8-11 February 2016, Madrid, 
Spain. ICES CM 2016/ACOM: 26. 
117 pp 

Jepson, PD and Law, RJ (2016) 
Persistent pollutants, persistent 
threats: Polychlorinated 
biphenyls remain a major threat  
 

to marine apex predators. 
Science 352: 1388-1389. 
DOI:10.1126/science.aaf9075

Jepson, PD, Deaville, R, Barber, 
JL, Aguilar À, Borrell A, et al. 
(2016) PCB pollution still 
impacts populations of orca and 
other dolphins in European 
waters. Scientific Reports 6: 
18573. DOI:10.1038/srep18573

groups of the International Council for the 
Exploration of the Sea (ICES). For example, the 
2016 ICES Working Group for Marine Mammal 
Ecology cited Jepson et al. 2016 in concluding 
that PCBs still pose a major threat to 
bottlenose dolphins in European waters and 
are probably the single greatest threat to killer 
whales throughout the northeast Atlantic 
region (ICES 2016). The ICES and the ICES 
Working Groups provide rigorous, peer-
reviewed scientific advice to the Convention 
for the Protection of the Marine Environment 
of the North-East Atlantic (OSPAR) – including 
EU member compliance with the Stockholm 
Convention. At the triennial Meeting of Parties 
in 2016 in Helsinki, Finland, the Agreement on 
the Conservation of Small Cetaceans in the 
Baltic, North East Atlantic, Irish and North Seas 
(ASCOBANS) recently adopted a new 
resolution on PCBs based on our European 
PCB-related cetacean research. 

The killer whale  
remains the most highly  

PCB-contaminated species  
on Earth
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