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Daniel Pauly is one of the world’s most cited fisheries

researchers — and someone who’s used to making waves. He

has called for a ban of subsidies that promote overfishing,

such as ones that make shipping fuel cheaper or keep

market prices artificially high. And he has compared the

global fishery industry to an unsustainable Ponzi scheme:

Just as fraudsters subsist only by finding new investors to

scam, he says, fisheries survive only by finding previously

unexploited stocks to fish.

This February, Pauly and colleague Rashid Sumaila won the

prestigious Tyler Prize for Environmental Achievement from

the University of Southern California for their efforts

championing ocean sustainability. The pair, for example,

penned a petition to the United Nations this February in
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advance of an international meeting to hammer out a new

high seas treaty, calling for those waters to be declared a

massive UN Protected Area that bans commercial fishing.

That treaty was finally forged on March 4 to broad acclaim; it

includes a way to designate marine protected areas in the

high seas, but it does not go nearly as far as the duo had

asked in terms of marine wildlife protections.

Pauly is no stranger to conflict and hard times. In the wake of

World War II, he recounts, his mother sent him from France

to live with a Swiss couple for a few months, but they never

sent him back. At the age of 16, he ran away to Germany,

where he finished his studies and became a fisheries

biologist. He worked in Ghana, Tanzania and then the

Philippines for 15 years, and wound up in Canada where, in

1999, he founded the Sea Around Us initiative at the

University of British Columbia in Vancouver. That project,

described in the 2023 issue of the Annual Review of Marine

Science, aims to quantify humanity’s impact on fisheries and

seek the best ways forward.

Knowable Magazine spoke with Pauly about his work. This

conversation has been edited for length and clarity.

How did the Sea Around Us project start?

In 1997, I was invited by the Pew Charitable Trusts (at the

time, it was a foundation) to participate in a meeting along

the lines of: What would you do if you had lots of money to

answer the questions “How is the ocean doing?” and “How

can we improve what we do to the ocean?” There were five

or six heavyweights in oceanography, and me. They all said:

We need more data (most scientists always say we need

more data) and then in 20 years you can say something. I

was the last to speak, and I said: This is nonsense. The

fisheries are sampling the ocean for us. All we need to do is

to document fisheries properly, and then we can extract

information about the state of the ocean.

I got about $1.2 million a year, for 15 years, from Pew to do

this. And that was the basis of all of our success. We

documented the world fisheries, and we made this available

to the world.
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Today it’s more difficult, because we don’t have this kind of

support. We have about one-third of the money, assembled

from various sources.

How did you get the data to document fisheries?

Basically, every year, the FAO (Food and Agriculture

Organization of the United Nations) publishes the data that

they get from their member countries about their fisheries.

But the catch data is incomplete.

For example, Canada doesn’t send the FAO the catch of their

recreational fisheries, or the catch made by foreign fleets in

its own waters, or discarded catch, or bycatch — fish caught

by accident alongside the target species. In the US, only the

catch made in their federal waters, further than three miles

from the coast, is sent.

Many Pacific Island nations will not report the catch made by

local fishers, including women on reefs, which often feeds

their population. That’s up to 80 percent of their catch,

which goes into cooking pots but is never reported. How do

we know about it? We know because the World Health

Organization publishes, for example, fish consumption. Many

countries don’t import fish, so they must get it from their

own waters.

There are a few countries where officials can get political

mileage by saying their fisheries are doing well. For example,

Myanmar has for years sent to FAO not their catch, but the

projection for what they expect to catch next year. That was

smoothly increasing: In 2008, they had a major hurricane

that destroyed half their fishing fleet, but it didn’t show up in

their FAO reports.

The Chinese statistics are bad as can be.

We have to fix all this, fill in the gaps. We find data

sometimes in anthropological papers, in gender studies, in

health studies, anywhere that documents what people are

eating and doing.

So, you're trawling all kinds of datasets to get this

information.
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Yes. We made an atlas — that effort involved 400 people,

friends and colleagues throughout the world who helped us

on a voluntary basis to reconstruct country-by-country data

going back to 1950.

Some of our country estimates are going to be too high or

too low. But we are confident that the total that we get by

adding all these up is not far from the truth.

What is that total? What’s the total global catch?

We think it peaked around 1996 at 130 million metric tons. In

the 1990s, there were still new stocks that we could exploit

that had never been exploited. Then there came a time

where the expansion hit a limit. It could not expand further,

even though the fishing effort, the number of boats that we

have and the time they spend at sea, is more today than in

the 1990s.

That 130 million metric tons of fish provide about 5 percent

of the calories needed for the world. And it is perhaps 20

percent of the global fish biomass at any time. In a

sustainable, well-managed fishery, you can typically catch

about 10 percent per year of the biomass that is there. So

the global catch is excessive.

How much have the oceans suffered as a result?

There isn’t one single way to quantify this that everybody

will agree on. But if you take the abundance of big fish, like

sharks, they have been reduced by 70 percent. The biomass

of exploited fish populations is going down virtually

everywhere. People are shifting the population of the oceans

to smaller fish.

There are very few indicators that are positive. One might be

money. The decline in cod, for example, has allowed shrimp

and crabs and lobsters to blossom. And you can make lots of

money exploiting that; some people make more money than

ever before. But fisheries money is distributed differently

today than in the past. It’s now more in the hands of a few

industrial boats, as opposed to widespread over the

landscape.

Are there bright spots or exceptions?
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The Alaska pollock fishery in the northeast Pacific is an

anomalous fishery in that it is very well managed. This is one

of the smartest fisheries, because they have managed to

keep the biomass extremely high, and it’s stable. They don’t

allow too many boats, so each boat makes a huge amount of

money. It’s the most profitable fishery in the world.

I should mention that US fisheries, as a whole, are better

managed than ones in most other countries.

What role does fish farming have to play in a sustainable

ocean?

Fish farming sounds good. But right now, only Asia gets a net

benefit from fish farming. About 60 percent of the world

aquaculture is in China. The overwhelming majority of their

seafood production is mollusks, such as clams, oysters and

so on. These are invertebrates that you don’t need to feed;

they feed themselves. That’s good aquaculture.

When we talk about aquaculture in the West, we usually

mean salmon and other carnivorous fish that have to be fed

with fish meal. You need about 3 to 4 kilos of small fish to

produce 1 kilo of salmon. This kind of aquaculture consumes

fish, it doesn’t produce them. In West Africa, for example,

the sardines that people used to eat are now ground up for

export as fish meal.

Marine protected areas (MPAs) — spots where fishing is

legally restricted or banned entirely — are often promoted

by conservationists but contested by the fishing industry.

Do they work?

Yes. Basically, if you fish in a certain area, the population is

reduced. If you overfish, the population is reduced even

more. If you don’t fish, then the population bounces back.

That’s what happens. There is no conceptual blockage to the

notion that they should work, and every time somebody

does a study of MPAs, they do work.

When you have a large MPA, you can see from space all the

boats that are fishing right at the edge: It’s called fishing the

line. The fishing industry will go to the edge of an MPA and

catch lots of fish, and then they will go and complain about

MPAs. It’s illogical.
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In December 2022, more than 190 nations pledged to

protect 30 percent of the land and 30 percent of the ocean

by 2030 (the 30x30 campaign). How is that going?

I don’t know. It’s not only me who doesn’t know, because

often people declare an MPA but they don’t actually protect

anything there. It’s just a “paper park.”

For example, there is a system of marine protected areas in

Europe called Natura 2000. Somebody has investigated

them and found these marine protected areas in Europe are

killing zones where the fishing pressure is stronger inside

than outside. I’m not making that up. The French concept of

a marine protected area is an area where you can fish really

without restriction, including trawling. We have developed a

“paper park” index, and found the worst 11 MPAs in the

world.

The 30 percent target is a worthy goal. But many countries

will meet the 30 percent requirement by lying.

You have suggested banning commercial fishing on the high

seas — the areas beyond “exclusive economic zones”

(EEZs), which extend 200 miles off national coastlines.

Wouldn’t that have a huge impact on our fish supply?

The high seas make up 60 percent of the world ocean, but

less than 10 percent of the fish that is caught worldwide. So

this is an immense area, producing very little fish. It gets lots

of attention because that’s where we catch tuna and squid

and so on. But altogether, the high seas are a sideshow.

Notably, almost every species that is caught in the high seas

also moves into EEZs, where they could be fished. Right now,

tuna are caught by Japan, South Korea, Taiwan, China, Spain,

and two or three more countries, and that’s it. Whereas if

you could fish only in the EEZs, then maybe 50 countries

could access tuna. You would bring much more equity to the

world.

If we close the high sea to fishing, we would still have the

same catch, globally. We would produce much less

greenhouse gas if fishing boats weren’t going so far out. We

would have less slavery at sea because all of this would be

done within national jurisdictions. And the fish populations
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would be much more sustainable, because there would be

such a large area where they could recover.

Are there signs that this will happen?

It is an idea that will take 20 to 30 years. But it’s like the idea

of exclusive economic zones. That started with a few South

American countries in the 1940s to 1960s, and it was laughed

about at the time: The idea that a fleet could not fish in

coastal waters without authorization and without paying a

fee seemed completely absurd. And yet in 1982, the

Convention on the Law of the Sea was ratified and EEZs

became the norm of Planet Earth. And so one cannot expect

this to be to be happening right away, but it is an idea whose

time has come.

Delegates to the United Nations’ Intergovernmental

Conference on Marine Biodiversity of Areas Beyond

National Jurisdiction (BBNJ) just agreed this month, after

years of discussion, on a treaty for the high seas. It

establishes a way to set up MPAs in the high seas, but

doesn’t go as far as you asked in your letter.

We did not at all expect our idea of banning all fishing in the

high sea to be picked up in this round — the idea is far too

new. What’s important is that we have a high seas treaty,

which can and will be amended later.

If we were to do all the good things — ban all fishing in the

high seas, protect 30 percent of the ocean in MPAs, ban

harmful subsidies, enforce stricter fishing regulations and

quotas — how long would it take fish stocks to bounce

back?

The sea recovers very fast. Stocks recover very fast — faster

than land: They can be rebuilt within 10 years.

But we also have climate change to face.

Yes. The fish will move, toward the poles. But the ocean is

getting more and more problematic for fish because the

oceans are being slowly deoxygenated. As waters warm, fish

require more oxygen, but the water is capable of holding less

oxygen. It will be a mess if we don’t solve the problem of

greenhouse gas emission: The ocean will be inimical to higher
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life forms — that is clear. There will be smaller fish in a few

areas that will survive.

But it will not be the fishery that brings down our civilization.

Our agricultural system will collapse: That is much more

fragile. Russia’s war on Ukraine has illustrated how the failure

of a few countries to export wheat can trigger famines.

So right now, overfishing is the biggest problem for fish.

But even if we do all the right things about that…

If we don’t lick the problem of greenhouse gas emissions,

that will all be in vain. Yeah.

That’s depressing.

It’s not depressing. We have agency, we can do things. We’re

not prisoners. We can get out of this hole.

10.1146/knowable-032223-1

Nicola Jones is a contributing editor and writer for Knowable

Magazine and lives in Pemberton, British Columbia. Read

more about her and her work on her blog.

This article originally appeared in Knowable Magazine, an

independent journalistic endeavor from Annual Reviews. Sign

up for the newsletter.

Entertainment People

Ed Sheeran Tears Up over Wife Cherry's
Cancer Diagnosis: She's the 'Most Amazing
The four-part docuseries Ed Sheeran: The Sum of It All

premieres Wednesday on Disney+

Comments

Commenting on this article has ended Log in Sign up

Powered by

 HOME MAIL NEWS FINANCE SPORTS ENTERTAINMENT LIFE SEARCH SHOPPING YAHOO PLUS MORE...

Sign in Mail

http://nicola-kim-jones.blogspot.com/
https://www.knowablemagazine.org/
https://www.knowablemagazine.org/page/newsletter-signup
https://www.yahoo.com/entertainment/ed-sheeran-tears-over-wife-210507953.html
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CDHrN81NQZO2OC8KD5LcP54yAgAzWp56lcJra_NLbELnu8MiqARABIImm7ydg_ej6gMwDoAHukdPNA8gBAuACAKgDAcgDCKoEqQJP0G2VQqwZWmBtc9ZmhUyE-kAtQhlOhV8U0GqXFZU7jmunEfMPghzU3GPh-O-HRGMvvO4RrSji5nAesQUkEL0oOsEfWoAP0hpKVdGZ1_bXqsu7UHeO1mpRZocHbf1nkiMch_HP1deIM-dRBN69SExf4MrFirlVQihg9fSj-JC0yCydRSC2j_Fft3KFhWc9SZnOCOTugXQtkNCKk9Hehvp2JCjCLejmOYauDEM8WquUaKVs_K1yOlhSxlgp578c5ZMmS4W1zgRyLa3FCiTaRAeocVY3poMDwvSLqVa05U0TCcAbd4zOQ1UGMztT4v7zHI-BuAyK0WSzDJbfHE5JbPbd8M_Pl2T627nbENOaN-sP4757qJO9i5RaT79BMm2LF8PF2BG3Iy7A017ABM-Xx8-lBOAEAZAGAaAGAoAHz93h2AKIBwGQBwKoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAf_nrECqAffn7EC2AcB0ggSCAAQAhgdMgEAOgef0ICAgIAEsQmcOYeNGNxqNIAKA5gLAcgLAbgMAdgTAtAVAfgWAYAXAQ&ae=1&num=1&cid=CAQSMABygQiD5UX6a57icbYXU7jKgmU_XaFZOhNFuWtSlaJUhvMpOOIk4Vy1LYHlmIsQdBgB&sig=AOD64_3Fpyz1cr_qCGose7e4GlvhRRIWHQ&client=ca-pub-5786243031610172&rf=5&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=2&adurl=https://ca.shein.com/campaigns/luvlette%3Furl_from%3Dcaadgg01xxn_DreamCurve_20230424-300_250_PLBpic_4_BRxADS%26cid%3D20018822389%26setid%3D147537906639%26adid%3D655857832480%26pf%3DGOOGLE%26gclid%3DCjwKCAjwxr2iBhBJEiwAdXECw_Jt0P94-cIuiwTKVJr8X1aARqx8_zazESRBHM4iIz8tTo5FQIpB5RoCXZYQAvD_BwE
https://adssettings.google.com/whythisad?source=display&reasons=AY2CpdJFg-kcovgPu-b8yr2XDKrTs7uocF4d8Z_looZ6pKe6qpUwmeVRai4kgg4fspZ_S0B47SbhAa-Z5rUFPsJxo5pik6O6op8U6S0A46MAEMfpskTkwTEbk_ob8dbEPex09W5s9eRQPL2kv4OXk7cT4ctXImN6F8Hg37vWjg8-xS5FM-Yf2YzmM9U-hRWtM1GNs0kK7oV7mgLLusk9d9x73XostzS57gmJR6UXFYK0n0MO30U1uJAGsPHbRZGbmZsE4acJ9RMSW2TioTw5gYh3ghV-ViAviEoH37DcZCQv8SkkkcOZDFP-5j-rTJD4M0cbsh1JfwgmH8TvWszHESp3Kvu-EqV0Zagqk-387CwD02mslXA46l-Ue4SAlkTO0IBfW7t6ovQpseZhVoEJ9e6KQkSKsG9ewQUI05GriHtxKLHqscq4f3EeCaCBm3PKAxv-mmtPo-bdyMFGvBaUtBeBBzuANE0fSFxWAaMnTlx85fnLVKSrIf8oJBToEC4PDP120hZK2CvSbyw5zCAYB5iFJgPePjQ0kcHc6ciZ_-rawv3ZUITEAitkj2iXPVUKdvfZB1Fhb75t_VCV5jckLz7AGoSk5PLrQZPymxq2nkH7EiqJVltp6ywuO8lPNNgn1rk16BLySjygaNAw9flyrEwE2V8WXCZkVIrAdHetwlGgjfbMbRn4wmJ35Wq1AwWPj6Pl7RjvpPhQBBrRmPmmEI5K4LB9eDKw9Pb_0ANpTvjJGZoLhKzaRtUxvMmrG_4ARgqsrxhph6QYCjf-s5Dl4MEwXpHaHjLjrKr5eVk8uvT7VqxxwJEKLyRDeglMyRKsW3nIGts9LGOYQ2r37oHIhG43AZ825wE6RbMSYh_CUnNQVwYiXh2aw2UV3HxCMIa_pyezrJdq1JrsuReZOwXpR1vIyZ10U5oikdvG_MHrcyNVT3O3H1QW74dyKyUuWyc9nK3Ff83r60cvm8CjS6PFqemoQ-DEX3ZiJnO5fFGsyOimS7MAVzRHO3BEVvsKRdPs7KYwgmvgF_YEKnJ__EBIesc9LaFyPd4MPZ15iEoTuARk3ta8uh7Isg7iJo-tG7GGZJ2zUU74xMkP8jRMQY8pD0ClG4KNu4X8ip2TtFBD8-2at4KCLghAA8xOUwpOQ7sONmlTv5NIwB22HavUbtiNWnLKSM_VHgFakyrRY1Sk-7lV9JciITHJQ86X9iBcsRBipTu8JEjsMn8qipiGF8XSmwRtr9Q9WipyQMtgxYpAQZCAdnb5dFvjDqMo0jYUYlIKfk_5-mKhr-WuZbKsKy6KSe5ILpJ_9i7cYuyagpDCI9mobCHKxd-FUt4minPpVCJj-US-kANfLlvc6wsZ05GgKxv-vbNAeLkgaMnd5QCIqFWMPbnNw3DexF1-BbajS1feHLhrKalMVJr3BePVcsk1eMhkex2DXUYmaVKxM7prodewH0H5WBK9EJNNNXATFEYhVacZgBTAYbsXAc5LJHeCM5sFvBWLdWI-1OvW6IT4wmoEIoKtGDTOFAAB0v5vO7obrG6aM6aeXzpS6qWbykswdwmQUIVInZadILNJCosGjxHVWO23saB9Q33kHmovaORck7ZrQUMCMJetfB41-6m2uh9QMM6rkDSiITvcuaK8FwzfPt6pUV65xl7kD3bnJvfUtl7Ejx5lPa0mAeBBfUe5RaUjSMJ8wty78mlhRD2dIo-IpI8hgUyurDrv6QcGAFmWhZKNdgmTHU2RiDH6B5-MoaKEUOhIsnOO6cKtskl8tt_CWzNyrga65XEsvVi93EljfHenQWDhdwZqmCyZmN249Fs-TtmhBF6T5PH-5ZwnjYwRmNk_q1rCmRRuRizKw1nRrpyLpA
https://www.facebook.com/dialog/feed?app_id=458584288257241&link=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fnot-enough-fish-sea-070000229.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dfb%26tsrc%3Dfb
https://twitter.com/intent/tweet?text=Not%20enough%20fish%20in%20the%20sea&url=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fnot-enough-fish-sea-070000229.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dtw%26tsrc%3Dtwtr&via=Yahoo
mailto:?subject=Not%20enough%20fish%20in%20the%20sea&body=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fnot-enough-fish-sea-070000229.html%3Fsoc_src%3Dsocial-sh%26soc_trk%3Dma
https://www.openweb.com/powered-by
https://www.yahoo.com/
https://mail.yahoo.com/
https://news.yahoo.com/
https://finance.yahoo.com/
https://sports.yahoo.com/
https://www.yahoo.com/entertainment/
https://www.yahoo.com/lifestyle
https://search.yahoo.com/search/
https://shopping.yahoo.com/
https://www.yahoo.com/plus
https://www.yahoo.com/everything/
https://login.yahoo.com/?.lang=en-US&src=entertainment&.done=https%3A%2F%2Fwww.yahoo.com%2Fentertainment%2Fnot-enough-fish-sea-070000229.html&pspid=&activity=ybar-signin
https://mail.yahoo.com/?pspid=&activity=ybar-mail
https://www.yahoo.com/entertainment/

