
 

Why climate change is making it harder to
monitor marine pollution
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Despite the dramatic news coverage of oil spills and other big pollution
disasters in our seas and oceans, most environmental pollution is caused
by much smaller incidents that are often invisible, persistent, and far
more difficult to track.
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While animals and plants caught up in these disasters are easily
identified as stressed or physically affected by the pollution, with smaller
incidents, organisms might look and behave perfectly normal. Only over
time does the chronic exposure to low-level pollution take its toll.

By the time this becomes obvious, often it is too late to do anything to
save a particular population, whose decline might have knock-on effects
on the surrounding environment, often with socio-economic
consequences. So there is not only a moral responsibility to look after the
environment, but also a strong financial incentive, because many jobs
and livelihoods depend on a healthy environment and its ecosystems.

Biomarker tools

Biomarkers of exposure provide a tool to identify pollution events early
on, often at levels that are not detectable by conventional methods.
Loosely defined as measurable effects (endpoints) in organisms,
providing evidence of exposure to pollutants, biomarkers lead to
establishing the cause and giving the necessary data to inform any policy
decisions that need to be taken.

Such biomarkers exist in a number of biological areas. They can be
purely biochemical, manifesting themselves as damages to DNA, 
alterations to the activity of enzymes involved in metabolism, structural
damage to cells and their subsequent ability to perform properly, as well
as more obvious pathological, reproductive or behavioural disorders.
However, this requires intimate knowledge of the species and the
relevant environmental variables, including how these may influence the
respective biomarkers.
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Coal spoil, the waste product from coal mining is an example of low-level
marine pollution that affects organisms over time. Credit: Author provided

The latest Intergovernmental Panel on Climate Change (IPCC) reports
on climate change show that the upper 75 metres of the world's oceans
have been warming at a rate of 0.11°C per decade since at least 1971
and the uptake of CO2 caused by human pollution has depressed pH
(acidity level) by -0.0014 to -0.0024 per year, and is predicted to
continue.

Effects of climate change
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These changes are likely to affect biomarkers on three levels. First of all,
commonly used organisms may no longer be available, as they migrate
further north in search of cooler water. And they may then be replaced
by invasive species from warmer waters that are not be as sensitive to
pollution and therefore not as useful as biomarker organisms. Changing
migratory patterns may increase the transport of contaminants in the
bodies of organisms in significant quantities to other, previously clean
locations, in some cases even becoming more important than wind or
water-driven methods.

Second, the fate and behaviour of contaminants in the environment,
particularly their persistence, their ability to be taken up by organisms
and how they behave once absorbed, is strongly driven by environmental
factors such as salinity, pH and temperature – and these are all subject to
change under climate change scenarios. This means, organisms may be
more or less susceptible to pollutants; the degree of change will depend
on the specific pollutants and the organism species involved.

Last of all, organisms unable to migrate will experience increased stress
owing to changes in temperature, salinity and pH which may mean they
may no longer be sensitive enough for the biomarker task.

A major focus of research in my lab is working towards re-evaluating
these biomarkers in several mainstream organisms and assessing the
potential of new, better-adapted organisms. The main aim of this work is
to future proof our tools for detecting pollution in the marine
environment in order to maintain the ecosystem we all depend on.

The evidence for climate change driven by pollution caused by humans
is overwhelming and it is clear it is affecting the marine environment. As
a result, some commonly used biomarker species and endpoints may
need to be re-evaluated and adapted for this changing environment if
they are to be used in future as early warning systems for pollution.
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This article is republished from The Conversation under a Creative
Commons license. Read the original article.

Provided by The Conversation

Citation: Why climate change is making it harder to monitor marine pollution (2018, September
26) retrieved 24 April 2024 from https://phys.org/news/2018-09-climate-harder-marine-
pollution.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://theconversation.com
https://theconversation.com/why-climate-change-is-making-it-harder-to-monitor-marine-pollution-102672
https://phys.org/news/2018-09-climate-harder-marine-pollution.html
https://phys.org/news/2018-09-climate-harder-marine-pollution.html
http://www.tcpdf.org

