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WHAT IS OVERFISHING?

Overfishing occurs when too many fish
in a particular stock are caught and
there are not enough adults to breed
and sustain a healthy population.

What Is Qverfishing | Marine Stewardship Council (msc.org)



https://www.msc.org/what-we-are-doing/oceans-at-risk/overfishing#:~:text=Overfishing%20occurs%20when%20too%20many,and%20sustain%20a%20healthy%20population.

TRAGEDY OF THE COMMONS




TRAGEDY OF THE COMMONS R |
\ WHEN SHORT-TERM SELF-NTEREST LEADS TO TRPGEDY FORALL |

Fisheries provide the classic example of the NRTER BELORGS O SEEMS THERE'S LESS
DNYONE. | TAKE AS DND LESS THESE DAYS

tragedy of the commons, which occurs when | bioch e ey
property rights are incomplete and access to a |
resource is open.

The migratory nature of most fish species

makes it difficult to establish and protect rights
to fish in the sea, so the rule of capture = =
prevails. The result is often overexploitation of ' A 5 )

the resource. 5Ke£c.hp\anat;0r)$

The tragedy of the commons - Sketchplanations

Hardin (1968)
ACNA5001: Qverfishing (readings) (uwtsd.ac.uk)



https://sketchplanations.com/the-tragedy-of-the-commons
https://moodle.uwtsd.ac.uk/mod/folder/view.php?id=554293&forceview=1

TRAGEDY OF THE COMMONS

Fisheries provide the classic example of the
tragedy of the commons, which occurs when
property rights are incomplete and access to a
resource is open.

The migratory nature of most fish species
makes it difficult to establish and protect rights
to fish in the sea, so the rule of capture
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The tragedy of the commons - Sketchplanations

Hardin (1968)
ACNA5Q01: Overfishing (readings) (uwtsd.ac.uk)



https://sketchplanations.com/the-tragedy-of-the-commons
https://moodle.uwtsd.ac.uk/mod/folder/view.php?id=554293&forceview=1

TRAGEDY OF THE COMMONS

Dnift nets close to surface Purse seine
q, close to surface

In the mid-20th century, countries around the
world worked to build their fishing capacities
to ensure the availability and affordability of
protein-rich foods. Favourable policies, loans,
and subsidies spawned a rapid rise of big
industrial fishing operations, which quickly
supplanted local fishers as the world's main
source of seafood.
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What is Overfishing - Panic in the North Atlantic (weebly.com)

The supertrawler just 14 miles off Brighton Capble How overfishing threatens the world's oceans—and why it could end in
of landing 6,000 tonnes of fish | ITV News catastrophe | National Geographic



https://panicinthenorthatlantic.weebly.com/what-is-overfishing.html
https://www.pnas.org/content/116/25/12238
https://www.pnas.org/content/116/25/12238
https://www.nationalgeographic.co.uk/environment-and-conservation/2022/02/how-overfishing-threatens-the-worlds-oceans-and-why-it-could-end-in-catastrophe
https://www.nationalgeographic.co.uk/environment-and-conservation/2022/02/how-overfishing-threatens-the-worlds-oceans-and-why-it-could-end-in-catastrophe
https://www.itv.com/news/2019-10-03/the-super-trawler-just-14-miles-off-brighton-capable-of-landing-6-000-tonnes-of-fish
https://www.itv.com/news/2019-10-03/the-super-trawler-just-14-miles-off-brighton-capable-of-landing-6-000-tonnes-of-fish

TRAGEDY OF THE COMMONS

These large, profit-seeking commercial fleets were
aggressive, scouring the world's oceans and
developing ever more sophisticated methods and
technologies for finding, extracting, and processing
their target species.

Consumers soon grew accustomed to having
access to a wide selection of fish at affordable
prices.

How overfishing threatens the world's oceans—and
why it could end in catastrophe | National Geographic

Global Fishing Fleets | Project Regeneration

HUMAN FISH
CONSUMPTION

GRAMS OF PROTEIN
PER CAPITA/DAY

( CAPTURE FISHERIES |
PRODUCTION 2016
COUNTRY TONNES
1 CHINA 17,800,000
2 INDONESIA 6,584,419
3 INDIA 5,082,332
4 USA 4,931,017
5 RUSSIA 4,773,413
6 PERU 3,811,802
7 JAPAN 3,275,263
8 VIETNAM 2,785,940
9 NORWAY 2,203,360

10 MYANMAR 2,072,390

11 PHILLIPINES 2,027,992
12 CHILE 1,829,238

UN FAO Fishstat;data.world bankmyindicatorJ
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FAO Fisheries and Aquaculture,
fao.org/fishery/statistics; State of Fisheries
and Aquaculture 2018, www.fao.org/state-of-

fisheries-aquaculture
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https://www.nationalgeographic.co.uk/environment-and-conservation/2022/02/how-overfishing-threatens-the-worlds-oceans-and-why-it-could-end-in-catastrophe
https://www.nationalgeographic.co.uk/environment-and-conservation/2022/02/how-overfishing-threatens-the-worlds-oceans-and-why-it-could-end-in-catastrophe
https://regeneration.org/nexus/global-fishing-fleets#:~:text=The%20unchecked%20expansion%20of%20the,more%20than%20quadrupled%20since%201950.

TRAGEDY OF THE COMMONS

« But by 1989, when about 90 million tonnes
(metric tons) of fish were taken from the
ocean, the industry had hit its high point, and
yields have declined or stagnated ever since.

Fisheries for the most sought-after species,
like orange roughy, Chilean sea bass, and
bluefin tuna, have collapsed for lack of fish.

In 2003, a scientific report estimated that
industrial fishing had reduced the number of
large ocean fish to just 10 percent of their pre-
industrial population.

WORLD FISHERIES AND AQUACULTURE PRODUCTION AND
KILOGRAMS OF FISH CONSUMPTION PER CAPITA 1960-2015
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Sources: Marine Fisheries Global Production Trends, www.oursharedseas.com/2019-update/fisheries; UN FAO, :
dptq.worldbank.orgAmdlcator/; UN Ppﬁulallon Divisions, World Population Prospects 2019; Evolution of Global Marine
Fishing Fleets and the Response of Fished Resources, Y. Rousseau, et. al; ecomarres.com/downloads/Yannick1.pdf

Chart of Total World Fisheries and Aquaculture Production Per Capita
(theglobaleducationproject.org)

How overfishing threatens the world's oceans—and why it could end in

catastrophe | National Geographic



https://www.nationalgeographic.co.uk/environment-and-conservation/2022/02/how-overfishing-threatens-the-worlds-oceans-and-why-it-could-end-in-catastrophe
https://www.nationalgeographic.co.uk/environment-and-conservation/2022/02/how-overfishing-threatens-the-worlds-oceans-and-why-it-could-end-in-catastrophe
https://www.theglobaleducationproject.org/earth/fisheries-and-aquaculture/total-world-fisheries-and-aquaculture-production-per-capita
https://www.theglobaleducationproject.org/earth/fisheries-and-aquaculture/total-world-fisheries-and-aquaculture-production-per-capita

WHY OVERFISHING OCCURS




OVERFISHING

13

OVERFISHING

Global production of fish and seafood has
quadrupled over the past 50 years. Not only
has the world population more than
doubled over this period, the average
person now eats almost twice as much
seafood as half a century ago. Fish and
QOverfishing - Our World in Data

msc-insights-january-2021.pdf



https://ourworldindata.org/fish-and-overfishing#all-charts
https://ourworldindata.org/fish-and-overfishing#all-charts
https://www.msc.org/docs/default-source/default-document-library/about-the-msc/msc-insights-january-2021.pdf

WHAT ARE THE IMPACTS OF OVERFISHING?




STATUS OF STOCKS
29%

Facts & Figures: The cold hard facts
about overfishing - Fish Forward (WWF)

-Wild fish populations are declining.
In 1974, 90 percent of fish stocks were within biologically sustainable levels.

*Today, that figure has decreased to b6 percent. Left unchecked, overfishing can cause a fish population to
collapse, meaning the population’s abundance is less than 10 percent of the original amount.

Status of Stocks 2020 | NOAA Fisheries

What Is Qverfishing | Marine Stewardship Council (msc.org)



https://www.msc.org/what-we-are-doing/oceans-at-risk/overfishing#:~:text=Overfishing%20occurs%20when%20too%20many,and%20sustain%20a%20healthy%20population.
https://www.fisheries.noaa.gov/national/sustainable-fisheries/status-stocks-2020
https://www.fishforward.eu/en/topics/facts-figures/
https://www.fishforward.eu/en/topics/facts-figures/

-Large fish are the first to go. Fish that
PHASES OF OVERFISHING are large, live a long time, and are slow

to reproduce are among the most

vulnerable to overfishing. These traits

PHASES OF OVERFISHING also make it hard to repuild their
Overfishing typically happens in the same way everywhere. DODUlatIOHS once ove rﬂShmg StOpS.

First, the biggest, most valuable fish, disappear.
Then it goes right down the food chain.

Big is best, and first to go

e

High value, for market
and culture, go next

PHASE 3

Easy to catch are
next group to go

PHASE 4

Eventually only fish
> > e > >t >ie >t > > >l >l >wie > >eis- 100N wants are left

What's for Dinner? — 4fjmovement.org

Avoid overfishing | Seafood Watch



https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing
https://4fjmovement.org/whatsfordinner

FISHING DOWN THE FOOD WEB

*Fishing down the food web. When the bigger fish are no longer
plentiful, fishermen move on to smaller species, like sardines and
anchovies.

*This phenomenon is known as “fishing down the food web.” These
species are often important prey for other animals, and their
removal can harm the entire food web.

Fishing Down the Food Chain? - Sustainable

Fisheries UW (sustainablefisheries-uw,org)

Avoid overfishing | Seafood Watch



https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing
https://sustainablefisheries-uw.org/fishing-the-food-chain/
https://sustainablefisheries-uw.org/fishing-the-food-chain/

FISHING DOWN THE FOOD WEB

*Fishing down the food web. When the bigger fish are no longer
plentiful, fishermen move on to smaller species, like sardines and
anchovies.

*This phenomenon is known as “fishing down the food web.” These
species are often important prey for other animals, and their
removal can harm the entire food web.

Fishing Down the Food Chain? - Sustainable

Fisheries UW (sustainablefisheries-uw.org)
«But are we really fishing down the food web?

Avoid overfishing | Seafood Watch



https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing
https://sustainablefisheries-uw.org/fishing-the-food-chain/
https://sustainablefisheries-uw.org/fishing-the-food-chain/

TROPHIC LEVELS? Trophic levels = how high in

the food chain a fish eats
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«But are we really fishing down the food web?
3.1
Pauly et al. (1998)
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Year  The trophic fingerprint of

marine fisheries | Nature Avoid overfishing | Seafood Watch



https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing
https://sustainablefisheries-uw.org/fishing-the-food-chain/
https://sustainablefisheries-uw.org/fishing-the-food-chain/
https://www.nature.com/articles/nature09528
https://www.nature.com/articles/nature09528

HARM TO ECOSYSTEMS

*Harm to ecosystems. Removing fish that
play key or outsized roles in food webs also
alters the larger dynamics of ocean
ecosystems.

For example, many fish eat the algae that
keep coral reefs clean and thriving. In areas
where these species have been overfished,
the algae overgrow the reef, killing corals
and negatively impacting the many species
that call the reef home.

Avoid overfishing | Seafood Watch

Nutrient Pollution, Overfishing and a loss of Herbivorous species:

Phase Shifts - Coral World Ocean Park (coralworldvi.com)



https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing
https://coralworldvi.com/nutrient-pollution-overfishing-and-a-loss-of-herbivorous-species-phase-shifts/
https://coralworldvi.com/nutrient-pollution-overfishing-and-a-loss-of-herbivorous-species-phase-shifts/

How does overfishing threaten coral reefs? (noaa.gov)

THREATS TO CORALREEFS OVERFISHIN
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Coral reef fish are a significant food source for over a billion people worldwide. Many coastal and
island communities depend on coral reef fisheries for their economic, social, and cultural benefits.

BUT too much of a good thing can be bad for coral reefs.
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FISHING NURSERIES

Nearshore habitats serve as nurseries for
many fish. Catching young fish in nets
removes them before they can help replenish
the population.

MARINE DEBRIS
Traps set too close to reefs and

marine debris, such as ghost traps, BESREAREa=D
lost nets, monofilament, and lines, sas
can damage coral reefs, which takea "
long time to recover.

Educate yourself on local
fishing rules and regulations.
Your state fishery agency or
bait and tackle shop can help
you learn more.

Make sustainable seafood
choices. Learn more at
www. FishWatch.gov.

INDISCRIMINATE FISHING

Use of non-selective gears, like nets
and traps, often removes more
herbivorous fishes. These fish eat
algae and help keep the ecosystem
in balance.

"HOW YOU CAN HELP

-ty

FISHING SPAWNING
AGGREGATIONS
Some species gather in
large numbers at
predictable times and
locations to mate.
Spawning aggregations
are particularly
vulnerable to
overfishing.

FISHING TOO

MANY BIG FISH

Large fish produce more
young that are likely to
survive to adulthood.
Their absence means fish
populations dwindle over
time.

Be a responsible aquarium
owner. Know where your fish
come from and DO NOT release
unwanted fish into the wild.

Only take what you need.
Catch and release fish that
you don't plan to eat.


https://oceanservice.noaa.gov/facts/coral-overfishing.html

ECONOMIC AND SOCIAL COSTS

Economic and social costs. The ocean’s ecosystem and the
food on our tables aren't the only things affected by
overfishing.

« Fisherfolk find it increasingly difficult to make a living. For
example, cod fishing had been a way of life for hundreds of
years along the New England coast.

Then in the early 1990s, overfishing drove the cod fishery to
collapse when the population fell to one percent of its
historical levels. Thousands of fishers and fish plant workers
lost their jobs and livelihoods in the region — devastating the
coastal economy.

Avoid overfishing | Seafood Watch



https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing

ECONOMIC AND SOCIAL COSTS

Avoid overfishing | Seafood Watch


https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing

ECONOMIC AND SOCIAL COSTS

Avoid overfishing | Seafood Watch


https://www.seafoodwatch.org/seafood-basics/sustainable-solutions/avoid-overfishing

Aquaculture is breeding, raising, and harvesting fish, shellfish, and aquatic plants




SEAFOOD PRODUCTION: WILD FISH CATCH VS. AQUACULTURE

Seafood production: wild fish catch vs. aquaculture, World
Aquaculture is the farming of aquatic organisms including fish, molluscs, crustaceans and aquatic plants. Capture
fishery production is the volume of wild fish catches landed for all commercial, industrial, recreational and

subsistence purposes.

Aquaculture

100 million t
Capture fisheries

80 million t
60 million t
40 million t

20 million t

Ot
1960 1970 1980 1990 2000 2010 2015

Data source: Food and Agriculture Organization of the United Nations (via World Bank) F|Sh and Ove rfIShlﬂQ ) OUF WOI’[d m Data

OurWorldInData.org/fish-and-overfishing | CC BY



https://ourworldindata.org/fish-and-overfishing#all-charts

GREENHOUSE GAS IMPACT

(in kilograms of CO2 equivalents)

Potatoes: 0,1 kg CO2e / kg

Small pelagics: 0,4 kg CO2e / kg

Chicken: 2 kg CO2e / kg

Carp: 3 kg CO2e / kg

Salmon aquaculture: 4,7 kg CO2e / kg

Shrimp bottom trawl: 34,8 kg CO2e / kg

Beef (meadow systems): 38 kg CO2e / kg

Sheep: 48 kg CO2e / kg

300 km by car: 63 kg CO2e / kg

pELAG[C NORTH SEA HERRING MACKEREL
[SUSPENDED)
DEMERSAL
ATLANTO-SCANDINAVIAN HERRING BLUE WHITING MUSSELS
{SUSPENDED) (SUSPENOED)
COCKLES RATOR CLAMS OYSTERS
"4--:5“",‘1\—
NORTH SEA SHRIMP PLAICE (TWIN-RIG) MIXED DEMERSAL SPECIES
{S0ME SESPENDED)

A carbon dioxide equivalent or CO2 equivalent (CO2¢)
IS @ metric measure that converts emissions from

various greenhouse gases on the basis of their global
warming potential to the equivalent amount of carbon

dioxide with the same global warming potential.

Finprint game - reduce your seafood carbon footprint - Fish Forward

(WWF)



https://www.fishforward.eu/en/finprint/
https://www.fishforward.eu/en/finprint/

Click on the following link and create some fishing scenarios.

ACTIVITY: FINPRINT GAME Try to identify fishing practices that have a high carbon

footprint, and fishing practices that have a lower footprint.

WWEF Finprint Game (wwf-finprint.org)

START YOUR JOURNEY

AREYOUA
SEAFOOD LOVER?
PLAY THIS GAME AND
CHECKYOUR CARBON

FOOTPRINT!

By eﬁhthe right kinds of seafood, you can do your bit to keep CO2 emissions down. Come fishing with

-

WWF, and let's see what your catch means for the climate.. 4
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https://www.wwf-finprint.org/en
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RISING OCEAN TEMPERATURES AND COMMERCIAL FISH

POPULATIONS

Rising ocean temperatures threaten many commercial fish populations

Impact on sustainable yield per degree of ocean warming

Greenland halibut (Gulf of St. Lawrence)

Atlantic cod (Northern Gulf of St. Lawrence)

Atlantic herring (Bothnian Sea)

Sea scallop (Georges Bank)

Atlantic herring (Gulf of Riga East of Gotland)

Northern shrimp (Gulf of Maine)

White hake (Gulf of Maine / Georges Bank)

Spanish mackerel (Southern Atlantic coast)

Black sea bass (Mid-Atlantic Coast)

Kingklip (South Africa)

Albacore tuna (Northern Atlantic)
Arrowtooth flounder (Bering Sea and Aleutian

European Plaice (Eastern English Channel)

Common sole (Kattegat and Skagerrak)

European Plaice (Western English Channel)

Atlantic cod (Celtic Sea)

Atlantic herring (ICES Vlla-g-h-j)

Atlantic hemming (North Sea)

Whiting (IV and Viid)

Haddock (llla and North Sea)

Saithe (llla, VI and North Sea)

Common sole (Irish Sea)

Sand eel (Stock 1, North Sea)

Atlantic cod (North Sea)

Atlantic cod (West of Scotland)

Sand eel (Stock 2, North Sea)

Sand eel (Stock 3, North Sea)

Atlantic cod (Irish Sea)
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Impact on sustainable yield per degree of ocean warming
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Ocean warming has caused

'sustainable’ fish stocks to drop
by 4% since 1930s

(carbonbrief.org)



https://www.carbonbrief.org/ocean-warming-has-caused-sustainable-fish-stocks-to-drop-by-4-since-1930s/
https://www.carbonbrief.org/ocean-warming-has-caused-sustainable-fish-stocks-to-drop-by-4-since-1930s/
https://www.carbonbrief.org/ocean-warming-has-caused-sustainable-fish-stocks-to-drop-by-4-since-1930s/
https://www.carbonbrief.org/ocean-warming-has-caused-sustainable-fish-stocks-to-drop-by-4-since-1930s/

LONGLINER IN
OPERATION

PIRATE FISHING AND TRANSSHIPMENT
Many vessels transfer their catches at sea
resulting in high amounts of unreported
and illegal fishing.

~

up to 150 km long

OVER <ot Ml :
2000

LONGLINE
VESSELS 300.000

160.000

MILLIONS

<24m R

UPTO ‘- SO LUTI 0 N s MITIGATE BY-CATCH BY:

Reduce fishing capacity and Not targeting sharks
60 enforce sustainable catch limits and banning shark finning
m o Q Ban all at-sea transhipments Use circle hooks and

other best practise

roper monitoring and itigati
Q ?oop% observerrt\:%verage mitigation methocts

OF CATCHES CAN BE SHARKS

Source: Greenpeace Out of Line: The 'l of the global tuma Kngine feherios
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https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009
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https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009
https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009

ACTIVITY

Q
)

Qfg}

o

Do

A Global Fishing Watch B <

ACTIVITY

L) Apparent fishing effort =Y 1 I
SOURCE

AlS

Apparent fishing effort Yo o
SOURCE
VMS (10 countries)

hours / 128,000 km?
[
0 500K ~20M

® Vessel presence

VESSELS
h for T may
EVENTS 2000 nm
JAN 1, 2012 - DEC 31, 2024
® Encounter Events. (AIS) ’ YEAR
MONTH
> DAY

H HOUR

ENVIR

GLOBAL FISHING WATCH: GEW | MAP
(GLOBALFISHINGWATCH.ORG)

You can toggle different p
years, or seasons, months



https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009
https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009
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https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009
https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009

ACTIVITY

a) Using Global fishing watch (GFW | Map (globalfishingwatch.org)) and the following link: Fish
and Qverfishing - Our World in Data

- Find an area where there is high apparent fishing effort.
Describe the distribution of these areas.



https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009
https://ourworldindata.org/fish-and-overfishing#all-charts
https://ourworldindata.org/fish-and-overfishing#all-charts

ACTIVITY

a) Using Global fishing watch (GFW | Map (globalfishingwatch.org)) and the following link: Fish
and Qverfishing - Our World in Data

- Find an area where there is high apparent fishing effort.
Describe the distribution of these areas.

b) Next click on the link: GFW | Marine manager (globalfishingwatch.org)

You have become the Marine Manager for your chosen area.
What issues do you think you have for overfishing? Think about key management objectives.
(You may need to look at the Our World in Data link for a global context).

GFW | Marine manager (globalfishingwatch.org)



https://globalfishingwatch.org/map/index?start=2023-10-21T00%3A00%3A00.000Z&end=2024-01-21T00%3A00%3A00.000Z&latitude=5.684341886080802e-14&longitude=74.274719146709&zoom=0.5660540177131009
https://ourworldindata.org/fish-and-overfishing#all-charts
https://ourworldindata.org/fish-and-overfishing#all-charts
https://globalfishingwatch.org/map/marine-manager?latitude=10&longitude=-90&zoom=1
https://globalfishingwatch.org/map/marine-manager?latitude=10&longitude=-90&zoom=1

FURTHER READING

Half of the UK's key fish populations are overfished, report finds - Oceanographic (oceanographicmagazine.com)

The transboundary nature of the world's exploited marine species | Scientific Reports

ACNA5001: Qverfishing (readings) (uwtsd.ac.uk)

msc-insights-january-2021.pdf



https://oceanographicmagazine.com/news/half-of-the-uks-key-fish-populations-are-overfished-report-finds/
https://www.nature.com/articles/s41598-020-74644-2
https://moodle.uwtsd.ac.uk/mod/folder/view.php?id=554293&forceview=1
https://www.msc.org/docs/default-source/default-document-library/about-the-msc/msc-insights-january-2021.pdf
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