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Researchers find long-banned pollutants in
the very deepest part of the ocean

May 1 2023, by Anna Sobek
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Sometimes called the Peru-Chile Trench, the Atacama Trench i1s visible in dark
blue on this relief map (sea level 1s green and mountains are red). Credit: NOAA

I was part of a team that recently discovered human-made pollutants in
one of the deepest and most remote places on Earth—the Atacama
Trench, which goes down to a depth of 8,000 meters in the Pacific
Ocean. The presence of polychlorinated biphenyls (PCBs) in such a
remote location emphasizes a crucial fact: no place on Earth is free from
pollution.

PCBs were produced in large quantities from the 1930s to the 1970s,
mostly in the northern hemisphere, and were used in electrical
equipment, paints, coolants and lots of other products. In the 1960s, it
became clear they were harming marine life, leading to an almost global
ban on their use in the mid-1970s.

However, because they take decades to break down, PCBs can travel
long distances and spread to places far from where they were first used,
and they continue to circulate through ocean currents, winds and rivers.

Our study took place in the Atacama Trench, which tracks the coast of
South America for almost 6,000km. Its deepest point is roughly as deep
as the Himalayas are high.

We collected sediment from five sites in the trench at different depths
ranging from 2,500m to 8,085m. We sliced each sample into five layers,
from surface sediment to deeper mud layers, and found PCBs in all of
them.
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https://www.nature.com/articles/s41467-023-37718-z
https://www.jstor.org/stable/4311963
https://phys.org/tags/ocean+currents/
https://www.nature.com/articles/s41467-023-37718-z
https://phys.org/tags/sediment/
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Pollutants stick to dead plankton

In that part of the world, ocean currents bring cold and nutrient-rich
waters to the surface, which means lots of plankton—the tiny organisms
at the bottom of the food web in the oceans. When plankton die, their
cells sink to the bottom, carrying with them pollutants such as PCBs. But
PCBs don't dissolve well in water and instead prefer to bind to tissues
rich in fat and other bits of living or dead organisms, such as plankton.

Since seabed sediment contains a lot of remnants of dead plants and
animals, it serves as an important sink for pollutants such as PCBs.
About 60% of PCBs released during the 20th century are stored in deep
ocean sediment.

A deep trench like the Atacama acts like a funnel that collects bits of
dead plants and animals (what scientists refer to as "organic carbon")
that come falling down through the water. There is a lot of life in the
trench, and microbes then degrade the organic carbon in the seafloor
mud.

We found that the organic carbon at the deepest locations in the
Atacama Trench was more degraded than at shallower places. At the
greatest depths, there were also higher concentrations of PCB per gram
of organic carbon in the sediment. The organic carbon in the mud is
more easily degraded than the PCBs, which remain and can accumulate
in the trench.

A look into the past

The storage of pollutants means ocean sediment can be used as a rear-
view mirror on the past. It is possible to determine when a sediment
layer accumulated on the seafloor, and by analyzing pollutants in
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https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018GB006018
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2018GB006018
https://phys.org/tags/organic+carbon/
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different layers we can gain information about their concentrations over
time.

The sediment archive in the Atacama Trench surprised us. PCB
concentrations were highest in the surface sediment, which contrasts to
what we usually find in lakes and seas. Typically, the highest
concentrations are found in lower layers of sediment that were deposited
in the 1970s through to the 1990s, followed by a decrease in
concentrations towards the surface, reflecting the ban and reduced
emissions of PCBs.

For now, we still don't understand why the Atacama would be different.
It is possible that we didn't look at the sediment closely enough to detect
small variations in PCBs, or that concentrations have not yet peaked in
this deep trench.

These concentrations are still quite low, hundreds of times lower than in
areas close to human pollution sources such as the Baltic Sea. But the
fact we have found any pollution whatsoever shows the magnitude of
humanity's influence on the environment.

What we can say for sure is that the more than 350,000 chemicals
currently in use globally come at a cost of polluting the environment and
ourselves. Pollutants have now been found buried below the bottom of
one of the world's deepest ocean trenches—and they're not going
anywhere.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.

Provided by The Conversation
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https://www.sciencedirect.com/science/article/pii/S0045653517316545
https://pubs.acs.org/doi/10.1021/acs.est.9b06379
https://theconversation.com
https://theconversation.com/we-found-long-banned-pollutants-in-the-very-deepest-part-of-the-ocean-204447
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