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Plastics in oceans are mounting, but evidence
on harm is surprisingly weak

March 26 2018, by Ted Henry And Ana Catarino

Making waves. Credit: armando constantino

Plastics in the world's oceans are set to treble in the next ten years,
according to a new UK government report. They are also contributing to
a rubbish heap in the Pacific Ocean that is as big as France. These are
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the latest instalments of one of the most prominent environmental
concerns of recent years.

It's not surprising this has become a cause célebre. Unlike many other
human pollutants in the environment, plastic debris is very visible.
Images of birds or fish entangled in plastic are highly emotive — as is the
idea that we could be harming ourselves by eating seafood containing
tiny pieces of the stuff.

To be sure, this is a big problem. Plastics degrade the environment and
we are certainly finding them in increasingly large quantities in our seas
and oceans. This may indeed harm marine life and their ecosystems, but
when you look closely at the evidence, it turns out that we are far less
sure than it might appear.

Plastic paranoia?

There are important gaps in our understanding about plastics. It's not
unreasonable for people to fill these with speculation to some extent —
funding for research is limited and we cannot wait for scientific research
to provide complete answers before taking action. On the other hand,
unsupported speculation can lead to scarce resources being misdirected
when they could be better spent on other environmental issues.

Certainly we produce large amounts of plastics each year. They
continually end up as waste in the environment, and the polymers they
comprise decompose extremely slowly. Large particles fragment into
smaller pieces known as microplastics — technically Smm in diameter or
less. These are now recognised as one of the most prevalent human-made
pollutants in marine environments across the world.

Microplastics could be accumulating in some places to levels that
somehow compromise ecosystems. Deep-sea regions are a likely

277


https://phys.org/tags/plastic/
https://phys.org/tags/marine+life/
http://science.sciencemag.org/content/304/5672/838
http://ec.europa.eu/environment/marine/good-environmental-status/descriptor-10/index_en.htm
https://www.sciencedirect.com/science/article/pii/S0025326X17307166?via%3Dihub#f0010

PHYS {@A0RG

candidate, for example, though they are also the areas where we have the
least information about quantities and effects. We need to do more work
to say with confidence whether this is a serious problem.

Lovely. Credit: mobomobo

On the question of how much damage microplastics cause to marine life,
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we certainly know these particles are readily transported throughout our
seas and oceans and there is considerable evidence that organisms ingest
them. However, the polymers that make up plastics are of minimal
toxicity to marine life.

The question is whether they may cause harm in other ways. It could be
that organisms absorb these particles and they accumulate in internal
tissues, though it's not clear whether or not that might be harmful to
them. Microplastics may also accumulate in the gut and potentially
interfere with processes like nutrient uptake or the passage of waste — or
they may just be expelled without any negative effects.

A few studies have shown microplastics being absorbed by marine life in
very small amounts, but other studies have found the opposite. We don't
even know whether very small nanoplastics with diameters of less than
1,000 micrometres can be absorbed. The studies that do exist on
nanoparticles suggest that such absorption is minimal. In short, the jury
is still out on absorption.

If microplastics are not appreciably absorbed, their potential to
accumulate in tissues and cause problems is very low. It would also mean
they can't be passed on in any significant way to a predator who eats that
organism. If so, it puts microplastics in a different category to toxic
substances that end up in the food chain after accumulating in the
internal tissues of fish — mercury, say.

There is considerable evidence to suggest that plastic particles are readily
released from the gut of organisms without negative effects — and note
that researchers have tended to test for concentrations in considerably
higher amounts than are found in the environment.

Certainly, questions do remain. Perhaps of greatest importance is
whether specific shapes of microplastics — fibres, for example — present
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particular difficulties for waste moving through the guts of some
organisms.

Pecking plastics. Credit: Unkas Photo

All aboard

Another concern is around toxic substances like DDT or
hexachlorobenzene sticking to microplastics and potentially ending up in
places they wouldn't otherwise reach. Scientists have already found
considerable evidence of this. Some people are alarmed that these
substances could end up being ingested by marine organisms and
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harming them as a result.

Yet most studies have shown that toxicants associated with plastics are
either at concentrations too low to be toxic — or that the substances stick
too strongly to the plastics to be released into organisms and cause
problems.

In one study, the levels of toxic substances in the tissues of marine birds
were actually lower when they had ingested plastics. The investigators
suggested the toxic substances already present within the bird tissues
were sticking to the plastics and being removed. If so, toxic substances
attached to plastics might be less of a concern for toxicity to marine
organisms than is feared.

Then there are microplastics and the human food chain. We were
intrigued by this possibility and conducted an experiment to check.
While we cooked in our kitchens, we left open petri dishes with sticky
tape to collect dust fallout in the surrounding air.

We compared the amounts of plastic fibres in this dust with the
quantities we found in mussels collected around the Scottish coast. The
results suggest that while a regular UK consumer might ingest 100
plastic particles a year from eating mussels, their average exposure to
plastic particles during meals from household dust is well over 10,000
per year.

In sum, the evidence about the dangers of plastics and microplastics in
the marine environment is far from conclusive. There are important gaps
in scientists' knowledge that need filled, particularly where plastic
particles are likely to accumulate in large amounts over long periods and
how this potentially affects ecosystems.

We must avoid undue speculation and overstating risks, and instead
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engage with the actual evidence. Otherwise it will detract from our
ability to manage plastic pollution in the most effective way and have a
clear sense of the right priorities.

This article was originally published on The Conversation. Read the
original article.
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