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editorial

When first setting their eyes on the 7km-
deep Cayman Trough in the Caribbean 
Sea in February 2013, Jon Copley and his 
colleagues discovered that, poignantly, a 
beer bottle had got there first1. That beer 
bottle is not alone. Human-made rubbish 
has been found in the world’s most remote 
oceans —and there is more and more of it. 
For example, repeated photographic analyses 
of the sea floor at Fram Straight2, the deepest 
entrance to the Arctic Ocean, showed that 
the amount of litter there doubled between 
2002 and 2011.

Expanding shipping routes and more sea-
borne traffic could be partly to blame for the 
large volumes of discarded human products, 
such as ship paint and fishing equipment, 
in remote places. Furthermore, locations at 
high northern latitudes such as Fram Strait 
are affected by climate warming, another 
human impact: receding sea ice opens new 
paths for human-made debris into the 
deep sea.

Like so many pollution issues, the 
problem of rubbish in the ocean goes back, at 
least, to the industrial revolution. During the 
eighteenth century, when ships were mostly 
powered by steam, coal-fire waste — a hard, 
gritty substance known as clinker — was 
routinely disposed of overboard3. The clinker 
accumulated, and altered the sea bed. It 
now forms a hard, cobbled surface, whose 
distribution mirrors the ancient shipping 
routes on the sea floor.

At the time, ocean life below a depth 
of 300 metres was widely believed to be 
minimal or non-existent, and the deep ocean 
seemed to be an ideal dumping ground. We 
have since then learned that, instead, the 
deep oceans are full of life4 and that they 
represent a sensitive and vital component of 
the whole Earth system.

Clinker on the sea bed has even been 
mapped as a recognisable rock unit5. Such 
a human-made strata is one piece in the 
jigsaw supporting the contention that 
the Anthropocene should be viewed as a 
distinct period in time6. The clinker layer 
also exposes the fact that human activities 
permanently change the landscape — on the 
sea floor as well as on land.

Today, litter in the oceans is mostly 
composed of plastic, not coal. International 
agreements that banned the disposal of 
waste at sea were imposed only in 1988. 

Plastic can persist for hundreds of years7, 
so litter dumped before the introduction of 
sanctions will remain. Illegal and accidental 
dumping of waste at sea may also occur, 
and the remainder of plastics reaching the 
oceans today is probably carried by rivers or 
blown from land8. Plastic bags, bottles and 
lids floating in the ocean and washed up on 
our shores are not only visually unappealing, 
they also have devastating consequences for 
wild life. A dead sperm whale washed up on 
Spanish shores in 2012 was found to have 
a stomach full of plastics, including flower 
pots and plastic greenhouse covers. The litter 
had probably been washed into the sea from 
greenhouse industries located onshore and 
had caused gastric rupture in the whale9.

But visible pieces of plastic form only 
part of the problem. Over time, plastics are 
ground up and degraded into micro-plastics, 
particles that are smaller than 1 mm and 
are much more difficult to trace. Ocean 
currents sweep up the plastics — both large 
and microscopic — and often trap them 
in large gyres, causing the pollutants to 
concentrate in patches. In 1988, such a patch 
was predicted to have formed within the 
clockwise circulating currents of the North 
Pacific Gyre10. It wasn’t until 1997 that this 
prediction was confirmed: oceanographer 
and boat captain Charles J. Moore was struck 
by the seemingly endless amounts of plastic 
debris he encountered on a sailing voyage 
across the North Pacific11. This region is now 

dubbed the Great Pacific Garbage Patch. The 
amount of debris within the patch is largely 
unknown, with estimates varying by several 
orders of magnitude. The exact size of the 
patch, too, is unknown because it is mostly 
composed of micro-plastics that float just 
below the water surface, so cannot be easily 
detected by satellite observations.

Just like whales swallow whole flower 
pots, fish and microorganisms mistake the 
tiny micro-plastic fragments for food. The 
particles thus enter the food chain, and may 
eventually even be incorporated into the cells 
of organisms12. Micro-plastics are usually 
thought not to react chemically with other 
substances, but evidence on how they might 
behave in the body or whether they can 
react with other chemicals to become toxic 
is scarce.

The direct disposal of waste into the 
seas has been banned, but human-made 
substances still make their way into the 
oceans in large amounts. It is clearly not 
enough to forbid dumping only in the high 
seas. One way forward could be to retrieve 
plastic waste from the sea and sea-shore 
by setting up partnerships with fishermen 
to gather the litter13. The waste could then 
potentially even be recycled and turned into 
something useful — although, really, enough 
litter to make the scheme worthwhile should 
never have entered the sea in the first place.

Perhaps there is a message in that bottle in 
the Cayman Trough: rubbish blowing around 
on coastal lands and floating in rivers must 
be drastically reduced if we are to protect the 
oceans and marine life. It is time to impose 
tighter regulations. ❐
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The oceans have long accumulated the waste products of civilization. Dumping at sea is banned, but to 
protect the marine environment we must also monitor litter on coastal lands and rivers.

Message in a bottle
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