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Foreword from BRITA UK

When we started partnering with Whale and Dolphin Conservation, we wanted to draw attention to the enormou:s
volume of plastic that leaks into the ocean every year due to litter from single-use water bottles and other
sources. In the period since, it's clear that public awareness of the impact of plastic pollution on marine species
has grown — but unfortunately, as this report shows, so has the scale of the problem.

4HAT S WHY WE AT "2)4! 5+ ARE DELIGHTED TO SPONSOR THIS GROU
Conservation in raising the alarm to help inspire change and mobilise the nation to secure a safe future for oul
planet. The report outlines the true scale of the plastic pollution crisis, showing that single-use plastics are
having a devastating impact on our ocean, with severe repercussions for whales and dolphins. Importantly, they
are also setting back the climate crisis at a time when action on climate change is vital.

This report highlights the important steps we can all take to help protect these beautiful marine species, whilst
ENSURING THE OCEAN CAN CONTINUE TO FULIL ITS VITAL ROLE IN T

collaboration is key.

(UGE PROGRESS TO TACKLE PLASTIC POLLUTION WAS MADE BY MAN
COMPETING PRIORITIES AND A WORLDWIDE INCREASE IN THE PRODL
need for action. As we look to build back better, businesses have an opportunity to restart and again make
progress to stem the tide of plastic pollution.

IT "2)4! WE ARE COMMITTED TO MAKING CHANGES THROUGHOUT OUI
AND EMPLOYEES ON THE ROLE THEY CAN PLAY 7E ARE PROUD TO BI
AND HELP PEOPLE LEAD MORE SUSTAINABLE LIVES )N "2)4! WILL
1 million tons of CQhrough our products. But we know we need to do more to protect our planet - and we
are: by pursuing clear ambitions in four sustainability focus areas including our materials, packaging, reuse and
recycling, and emissions.

This is not someone else’s problem — we can all make small changes, like reducing and reusing, to protect
WHALES DOLPHINS AND OTHER MARINE SPECIES AND HELP IGHT CLI
as a wake-up call to us all about the ocean’s vital role in the survival of the planet, underlining the crucial link
between plastic waste and climate change.

"2)4!' 1S PROUD TO BE A LONG TERM DEDICATED PARTNER OF 7THALE
WE HAVE DONE TO RAISE THE PROILE OF THE IMPACT OF SINGLE USE
industry and consumers to make more sustainable choices every day. With the publication of this report, we are
committing to continuing to support Whale and Dolphin Conservation in raising awareness for their research,
helping drive positive behaviour change and putting a stop to plastic pollution once and for all.
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PART 1 - SUMMARY

The tide of plastic
-ANY PEOPLE BELIEVE @THE WHALE IS SAVED

4HE SLOW BUT STEADY RECOVERY OF SPECIES SUCH AS THE BLUE
parts of the world, and a growing awareness and willingness among the public and governments to act on
conservation and environmental concerns, means there is cause for hope; reason to believe we can address th
problems we have created.

The ocean can and should be a place where these intelligent, beautiful animals live safe and free from harpoon
from deadly nets and from pollution.

But whales - and their smaller cousins, dolphins and porpoises - are far from safe. A wave of dangers is threatenin
TO DO WHAT CENTURIES OF WHALING FAILED TO COMPLETE 40GETH
ILLING OUR SEAS THREATENS ALL WHALES AND DOLPHINS THE OCE/

&URTHERMORE THIS @TIDE HAS ROLLED IN UPON US BEFORE SCIEN
and dolphins, let alone raise the alarm.

This is why WDC, Whale and Dolphin Conservation, has produced this report; to assess the evidence; to see wh
is happening in the deep ocean and make clear what must happen to avert catastrophe.

What we have found is both disturbing and alarming. But we are telling this story of whales, dolphins, and the
effect of plastics, because we believe governments, corporations and the public acting together, and acting
QUICKLY CAN SAVE WHALES AND DOLPHINS FROM THE WORST IMPA(

We have all caused this problem, we can, together, all solve it.

The problem
1. Scale

We have looked at hundreds of studies, and individual cases, many of which are detailed and referenced in th
body of this report.

4HE EVIDENCE BUILDS A PICTURE OF AN OCEAN AWASH WITH PLAST
and food containers, down to bottles and packages, to trillions of tiny pieces; plastic that has broken into smaller
FRAGMENTS BUT NOT VANISHED THE UBIQUITOUS INFAMOUS @MICR
ability to feed, digest, navigate, breathe, breed and migrate.

The changes wrought even within two decades, are insidious and exponential. Worst of all, they appear to hav
increased more rapidly in the time that COVID-19 has crossed the world. Whilst whales and dolphins may have
HAD SOME BRIEF RESPITE FROM HUNTING EXPANDING NOISE POLLU
nets, the threat of plastics is greater now than ever before.
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2. The amount of plastic in our ocean

)T IS ESTIMATED THAT IN ALONE BETWEEN AND MILLION |
environment. On average this amounts to 10 times the weight of all mature blue whales thought to be left on
Earth (15,000 max). Because of its durability, low-recycling rates, poor waste management and maritime use, &
SIGNIICANT PORTION OF THE PLASTIC WE PRODUCE AND USE ENTER:

FOR OF MARINE LITTER AND ARE UBIQUITOUS ACROSS THE E
plastic bottle can break down into enough small fragments to put one tiny piece of plastic on every mile of beach
in the world.

+#IVECT%YYS)E $%

84

It is estimated that in 2016 alone, between 19 and 23 million metric tonnes of plastic entered the marine environment.
Plastics account for 60 - 80% of marine litter.

3. Toxicity

It is not only a problem of volume; plastic debris meeting other pollutants absorbs some harmful chemicals

from the surrounding seawater acting like pollution sponges. One study found that virgin plastic pellets (small
PLASTIC PIECES THAT FORM THE BASE MATERIAL FOR CONVERSION |
pollutants (POPs) and other toxins with a concentration factor that is almost one million times greater compared
to the overall concentration of the chemicals in seawater.

Smaller particles of plastic, in particular microplastics, can be ingested (or breathed in) by organisms from

PLANKTON TO HUMANS /NE -EDITERRANEAN IN WHALE CAN INGEST
(UMPBACK WHALES FROM "RITISH #OLUMBIA REPORTEDLY INGEST N
an estimated intake from trophic transfer of more than 300,000 items per day. With an average lifespan of ~85
YEARS A HUMPBACK WHALE POTENTIALLY CONSUMES BILLION MI
times higher compared to what a human in the UK will consume (on average ~90,500 particles per year) in thei
lifetime of ~81.2 years.
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4. The effect

Different kinds and sizes of plastics appear to affect species in different ways. For example, many of the larg
ILTER FEEDING BALEEN WHALES ARE PARTICULARLY PRONE TO MICI
volumes of water they ingest during feeding, (though it should be noted that microplastics have also been found
in toothed whales in many parts of the world).

- E M B E R SBa@dendptidas- AMILY 20RQUAL WHALES SEEM TO BE MOST AFFEC
of theDelphinidad€dolphin family) seem to be particularly affected by medium and large macroplastic pollution.

$EEP DIVING OFFSHORE SPECIES SUCH AS 4RUE S AND #UVIER S BE.
those species inhabiting coastal or shallower areas. Some scientists suggest deep-diving cetaceans such a
sperm and beaked whales could be more vulnerable than other species to the ingestion of marine plastic.

Yet other species may ingest more debris due to how they hunt and feed, which means they can be strongly
affected, even if they are not migrating through, or living in, areas already thick with plastic.

In short, plastic — of every type and size — is affecting whales and dolphins — of every type and size — in every pa
of the ocean. This is not surprising given the ocean’s currents. A piece of plastic discarded in one country now,
could be ingested by a whale or dolphin halfway around the world, some years or more than a decade from now

)/

5. An increasing problem

-OST WORRYINGLY OF ALL TH
plastic waste has increased worldwide during

the pandemic, either through an increase of
plastic packaging or use of PPE. COVID-19
triggered an estimated global use of 129
BILLION FACE MASKS AND BIL
month. The UK alone throws away 53 million
disposable face masks every day.

" 3/.%1 %)38&%,$ 0)%2!.4/

'IVEN THIS INCREASE IN THE O
plastics in the ocean and the amount entering

the marine ecosystem, it is not surprising that

there has been an increase in the number of
cetacean species recorded to have ingested
marine plastic. In 1997, 28 out of 75 whale

and dolphin species had been described as
having been affected by marine litter. Today

Discarded single use face masks. The Covid-19 pandemic triggerddd 1S IGURE HAS RISEN TO OF
an estimated global use of 129 billion face masks every month. species recognised today.

Added to which, plastics both contribute to global warming and impact the ocean’s ability to absorb carbon:
PLASTIC INDUSTRIES HAVE BECOME THE MOST RAPIDLY GROWING SC
microplastics can affect phytoplankton photosynthesis and growth and have toxic effects on zooplankton,
severely affecting the ocean’s ability to absorb and starBl&&ics are hampering and counteracting efforts to
prevent climate catastrophe, as well as impacting whales and dolphins, which are themselves, sinks for carbon
Fewer whales and dolphins means more carbon in the atmosphere.
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6. The stories of individual whales and dolphins

With such statistics, it is easy to lose sight of the fact that each whale or dolphin is an individual, and each
stranded body tells a story. The following are just some examples. The body of this report provides more.

IYYSE LS

Risso’s dolphin trailing plastic marine debris.

AHIRTY SPERM WHALES STRANDED ALONG THE COASTS OF THE 5+ &F
AND &EBRUARY AHE GASTRO INTESTINAL TRACTS OF CARCAS:
nine of the whales.

In January 2017, a Cuvier's beaked whale repeatedly swam into a shallow cove on the Island of Sotra in Norwa
Inhabitants pushed him out three times, before the decision was taken to euthanise, because he was emaciate
and lethargic. Thirty large pieces of plastic were recovered from his stomach.

In the summer of 2018, a sperm whale stranded in Spain with 29 kg of plastic bags in his stomach, another
sperm whale stranded in Santorini with 30 kg of plastic in his stomach and a pilot whale was found in Thailand
with more than 80 plastic bags in his stomach.

JN *ANUARY A SEl WHALE CALF A BABY PROBABLY STILL DEPEN
#AROLINA 53! (E WAS EMACIATED AND EUTHANISED ! NECROPSY R
and no food in the stomach.

JN -ARCH THE CARCASS OF A PREGNANT SPERM WHALE WASHED
stomach.

Perhaps most common of all: many whales ingest large numbers of plastic bags, which appear to be too easy
TO INGEST AND WHICH CONVINCE THE WHALES STOMACHS THAT T&h
in or out.
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The range of objects found in these whales is staggering: transparent plastic, plastic mulch and burlap, hosepipe
ROPES mMOWER POTS PARTS OF A MATTRESS AN ICE CREAM TUB N
ENGINE COVER GARBAGE BAGS ISHING NETS LINES TUBES THE B
FROM A SIX PACK OF CRISPS PLASTIC SHEETING FRAGMENTS OF

packing straps and tubing.

%NTANGLEMENT IS A SIGNIICANT PROBLEM FOR CETACEANS HOWE
DEBRIS IS DIFICULT TO ATTRIBUTE 7HILE THE MAJORITY OF ENTAN(
CAPTURE DURING ISHING OPERATIONS RATHER THAN ENTANGLEME
DISCARDED ISHING GEAR !,$&'S CERTAINLY APPEARS TO POSE A SE

In Australian waters alone there have been at least 104 accounts of cetaceans impacted by plastic debris throug
ENTANGLEMENT OR INGESTION SINCE OF THESE THE VAST MAJC(

In December 2018, a Franciscana dolphin died as accidental bycatch in artisanal gillnets in Sao Paulo, Brazil, wi
A PLASTIC BOTTLE CAP RING CAUGHT ON HIS BEAK (E WAS VERY TI
open his mouth to feed.

In January of 2019, a female common dolphin was found with twine-like plastic that tightly bound her snout
closed on one of the Channel Islands. She had starved to death.

JN /CTOBER A PREGNANT MINKE WHALE DROWNED IN THE SURMII
in her baleen.

4HE mOW OF PLASTIC INTO THE OCEANS NEEDS TO STOP

The solution cannot be reduced to single products or types of plastic, nor is the situation urgent only for whales
AND DOLPHINS 3EA BIRDS TURTLES OTHER MARINE MAMMALS AND

The opportunity

Without comprehensive action, in a few years, all whales and dolphins will be affected, and ever larger number:
will die. Furthermore, plastic exacerbates and compounds the impacts of existing threats such as chemical anc
NOISE POLLUTION HUNTING AND BYCATCH IN ACTIVE ISHING GEAR

"UT THERE IS HOPE -ANY COUNTRIES HAVE BANNED PLASTIC BAGS A
yet more are being developed. Supermarkets in some parts of the world are beginning to reduce the amount o
plastic they use, and there is a huge amount of public willingness to do more, and pollute less.

Nobody wants a world without whales and dolphins (they are our allies in combating the climate crisis), no-
one wants an ocean brimming with plastics of all kinds; where the volume of plastic and the speed it enters the
ecosystem far, far outstrips nature’s ability to absorb and break it down.

Plastic is, and has been an incredibly useful tool for making and building things, and has become almost
UBIQUITOUS IN PACKAGING "UT THE BY PRODUCT AND IMPACT IS TC

(UMANITY CAN AND DOES ADDRESS ITS WORST EXCESSES &OR MAN’

AND MORE PEACEFUL THAN AT ANY TIME IN HISTORY (UGE PROBLELI
both resilient and resourceful and can act, especially where our own interests are at stake. The solutions exis
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and with will they can be implemented. To illustrate: If there is any silver lining to the COVID-19 situation, it has
SHOWN THAT IF THE WILL EXISTS HUGE PROBLEMS CAN BE OVERCC
produced short of ten years. Yet many have been developed in under one year.

People can make choices and take actions, companies can lead the way with existing and new, innovativi
ALTERNATIVES 'OVERNMENTS CAN PASS LEGISLATION THAT CREATE

With the population of the world predicted to rise from 7.7 billion to 9.7 billion By \gidi8ut action, the
OCEAN WILL SIMPLY ILL WITH MORE PLASTIC !CTION IS IN THE INTE
ocean itself, but for ourselves and generations to come.

The solution: what we must do and how we will do it
So what must we do across all of society, all countries and all peoples?
The UK and other governments:

Industry needs to be held responsible via an extended producer responsibility scheme.

IN @ALL IN DEPOSIT RETURN SCHEME NEEDS TO BE INTRODUCED
A legislative framework that brings in a progressive certainty of direction in the elimination of single use
plastics.

Corporations:

Plastic production measurably reduced, especially of non-essential single-use items, enforced by legislation
and policies.

Consumers need to be given a choice to buy plastic-free.

! WIDESPREAD SYSTEM OF REUSABLE AND REILLABLE CONTAINERS

with takeaways. And where this already exists, emulated and rolled out, possibly with grant support.

Truly biodegradable products should be developed. Biopolymers occur in nature. Though research still need:s
TO BE DONE THERE IS AN OPPORTUNITY TO CREATE @PLASTICS 1

The public:

2EUSE AND REDUCE ARE BETTER THAN RECYCLE

Choose alternatives, such as loose fruit and veg in non-plastic bags.

Use reusable shopping bags, ideally made from recycled plastic.

2EQUEST ALTERNATIVES OF SHOPS SUPERMARKETS CORPORATIO
'O LITTER PICKING IN YOUR TOWNS AND CITIES TO PREVENT LITTE

JN ONE YEAR THE 5+ POPULATION OF MILLION PEOPLE COULD PF
OCEANS IF EVERYONE PREVENTED IVE G PLASTIC ITEMS E G |IVE

OCEAN DUE TO NOT BEING BOUGHT BEING RECYCLED OR LITTER P11
the 21 million tonnes that on average enter the ocean each year.

1 https://www.un.org/en/sections/issues-depth/population/
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How will we know we are making a difference?

ICTIONS FROM GOVERNMENT AND CORPORATIONS CAN BE MEASURE
.'/IS AS WELL AS RESEARCHERS AND GOVERNMENTS 4HE ACTIONS A
and their impact, can be measured, as can the impacts themselves.

We strongly encourage governments to invest in studies as action begins to reap rewards.

Perhaps the simplest and strongest measures will be reduction in overall plastic in the ocean, and far fewer
incidents of whales and dolphins found with plastics in their bodies.

A plastic free ocean

IN OCEAN FREE OF PLASTICS EXISTED NOT MANY DECADES LONG A(
reports of the effects in our newsfeeds and on our TVs every week, that ocean is becoming harder to remembel
or perhaps, even to imagine.

4HE SEA IS ILLING THE BEACHES ARE COVERED %VERY BEACH GOE
own eyes.

With effort, action, imagination and will, there is every reason that ocean health can be restored. It may be ven
DIFICULT IF NOT IMPOSSIBLE TO RETURN TO A PRISTINE OCEANIC
CONSUMERS AND SOCIETIES THAT WILL PRESERVE AND APPRECIAT
generations to come, as well as the whales and dolphins with which we share our planet.

PART 2 — DETAIL AND BACKGROUND

Introduction

Plastics pose a serious threat to marine wildlife - and also indirectly to human health (Thbai[F2o00;
20CHMAN 6ETHAAK AND ,ESLIE WITH AN EVER INCREASING
DEBRIS ,AIST "ALL AND 4HOMPSON )N MARINE SPECI
in human trash or with it lodged in their digestive tracts (Kiihn and van Franeker 2020).

Between 19 and 23 million metric toringfsplastic are estimated to have entered the marine environment in
" O R BtRIL20ZD) making marine litter, (or marine debris) a global environmental problem. Because of
ITS DURABILITY LOW RECYCLING RATES POOR WASTE MANAGEMEN"™
produced worldwide enters and persists in marine ecosystems (Baaies OLASTICS ACCOUNT
OF MARINE L lef 3d2MRO; Baln&sLraNa009; Lavet al 2010; Thiedt al 2013; Law 2017) and are
UBIQUITOUS ACROSS THE ENTIRE O €mA2017E Srizaler IpdrtiRlesipadic A/E A S
been detected in all marine environments (Batals WITHIN THE HUMAN FOOD CHAIN
AND LATELY EVEN IN Héial20R1)PFr hedaCdumulated AuinBeay & Anicroplastic particles
(see Info Box 1) in the ocean in 2014 is estimated to range from 15 to 51 trillion particles, weighing between 93
AND THOUSAND METRIC TONS WHICH IS ONLY APPROXIMATELY
the ocean in the year 2010 (van Seeitli®l 2015). The average amount of plastic trash estimated to enter the

4HIS IGURE WAS ESTIMATED AS BETWEEN AND etMII20030N METRIC TONNES FO
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oceans each year (~ 21 million tonnes) is 10 times the weight of all mature blue whales thought to be left on
Earth (15,000 max, Cooke 2018)

Dv% .

+#IVET%YYS)E € %(i$

"ECAUSE OF ITS DURABILITY LOW RECYCLING RATES POOR WASTE MANAG
produced worldwide enters and persists in marine ecosystems.

7THAT HAPPENS TO MACROPLASTICS ONCE THEY ARE IN THE OCEAN P
WHICH INMUENCES ITS BUOYANCY 4HIS IN TURN AFFECTS ITS POS
impact marine species (Wrig#ttal -OREOVER BIOFOULING THE GROWTH OF
the plastic items) and the leaching of additives from the plastics, can change the weight and density of particles
AFFECTING THEIR POSITION IN THE WATER COLUMN A&tBl WHETHER
Andrady 2017; Aviet al 2017).

JNFO "OX OLASTIC SIZE CLASSIICATION "%3!-0

OLASTIC DEBRIS IS CLASSIIED BASED ON SIZE INTO MEGAPLASTIC
mesoplastics (between 5 - 25mm), microplastics (< 5mm) and nanoplastics (size < 1pm).

Bigger items of plastic can break down into smaller size items due to weatheringetBalr2€99)

AND GENERATE THE SO CALLED @SECONDARY MICROPLASTICS Al
produced by industry directly and used in personal care products and in other industrial applications; these
ARE CALLED @PRIMARY MICROPLASTICS

Plastic debris not only leach chemicals into the environment, but can also absorb harmful chemicals from the
WATER THEY mOAT IN ACTING LIKE POLLUTION SPONGES 6IRGIN P
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persistent organic pollutants (POPs) and other toxins with a concentration factor that is almost 1 million times
GREATER COMPARED TO THE OVERALL CONCEMNTMR®XIION OF THE CHE

Whilst larger pieces of plastics can entangle wildlife or be ingested (Derraik 2002), smaller items can have
serious toxicological and pathological, rather than physical, effects also in higher vertebratesefTalsness
2009; Teutert al THITACRE et OCHMANCHMAN etal 200M).0

Filter-feeding marine megafauna (like baleen whales for example) are particularly prone to microplastic ingestior

and contamination by plastic-associated toxins because of the large volumes of water they process during feeding

but microplastic particles have also been found in several non-suspension feeding species. As an instance

amongst odontocetes (toothed whales) species from UK waters @Hlalh#019), Chinese waters (Xiogly

al. 2018; Zhet al -EDITERRANEANtAWATERSALICCMAN WATERS ¢ERNANDE
AND ALSO #ANADIAtNI 2020T aiRDeen@epdri€d to have interacted with microplastics.

*UST LIKE ENTANGLEMENT IN ACTIVE ISHING GEAR ENTANGLEMENT |
mammals and other marine vertebrates and, in the worst cases, lead to their deaths, sometimes via a prolonge
PROCESS OF INCREASING DEBILITATION -OORE AND VAN BtRR (OOP

3IMILARLY INGESTION CAN CAUSE BLOCKAGES AND SERIOUS D/
lead to death (Denunatal 2011; Brandaet al $1 "ENEDITTO AND 2AMOS

Floating marine macroplastic is only a fraction of the plastic in the world’s seagt(@b2an5) and it is
CURRENTLY DIFICULT TO ESTIMATE THE FULL MAGNITUDE OF OCEAN
: litter is now recognised as a critical threat to marine fauna (Thoet@&914) and, accordingly, it is included
S in several national and international regulatidismpsoret al 2009b; Lohet al 2017).

~2)#( #12%9 3(544%23

&LOATING MARINE MACROPLASTIC IS ONLY A FRACTION OF THE PLASTIC IN
magnitude of oceanic plastic pollution.

4HESE INCLUDE THE %5 -ARINE 3TRATEGY &RAMEWORK $IRECTIVE -3&$ % #
LITTER etALGANI AMONGST OTHER LEGAL MEASURES E G -ARINE ,ITTER ,EGISLAT
:C . -ARINE PLASTIC DEBRIS AND MICROPLASTICS n 'LOBAL LESSONS AND RESE

GL N3-ZXW )NTERNATIONAL ,AW AND -ARINE OLASTIC OOLLUTION (OLDING /FFEI
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Atthe end of 2019, single-use plastic reduction and the creation of sustainable packaging were high on the agend
around the globe. As of July 2018, 127 out of 192 countries reviewed had adopted some form of legislation
to regulate plastic bags, either through a ban, levy (tax) or extended producer responsibility (United Nations
Environment Programme 2018). Since the beginning of the ongoing COVID-19 pandemic, several elements a
environmental concern have risen, alongside its more direct devastating impacts on communities across the
WORLD )N FACT SINCE THE IRST #/6)$%$ CASES WERE REPORTED
)JTS IMPORTANCE FOR HOSPITAL DEVICES AND PERSONAL PROTECTI
MATERIAL THAT PROTECTS BECOMES A POLLUTER WHEN INADEQUAT
AN ESTIMATED GLOBAL USE OF BILLION FACE MeA &8 REROANE UK BILLI!
alone throws away 53 million disposable face masks evérifaidlgermore, more subtle consumption changes

like switching to single-use products for hygiene and convenience, using disposable wipes for disinfecting
surfaces or carrying small bottles of hand sanitiser have happened worldwide (Kalina and Tilley 2020). Where
countries had started to make changes, the coronavirus spread reverted these with some places choosing to ba
reusable shopping bags in an attempt to protect both customers and supermarket employees from spreading
the viru$. In the UK, a much-heralded charge on plastic bags has been suspended, while many retailers, such a:
coffee shops, stopped accepting reusable products during the COVID-19 pandemic to protect against the sprea
of the disease.

The production of plastic waste has increased worldwide during the pandemic, either through an increase of
plastic packaging or use of PPE with a concomitant raise in the presence of masks and gloves in oceans, sea:
AND RIVERS #02% +ALINA ef&l RO20).LQVErYthe past 1R bhéhths, littering has
occurred in new ways and different places — littering levels have fallen in town centres, but rocketed in parks
AND THE COUNTRYSIDE #02% ' LITTER SURVEY CARRIED OUT |
INSPECTEDNn WITH FACE MASKS BEING THE MOST COMMONLY FOUND
#02% 3IMILAR IGURES WERE ALSO REPORTED DURING THE '

Plastic not only poses an immense pollution problem, it also exacerbates climate change. With the focus on &
global pandemic and environmental impact studies on toxicity, behaviour and fate of plastic, limited attention has
been paid on the link between plastic and climate change. With the rapid expansion of global plastic production
plastic industrials have become the most important and rapidly growing source of industrial greenhouse gas
emissions (Sheet al A 'REENHOUSE GAS EMISSIONS COME FROM THE PR(
but also from the extraction and transportation of raw materials for plastics, as well as plastic waste management
AND PLASTICS ENTERING T EtERl EOMY).| R© AnMbEnN df enjiadibhs du@ing manufacture
DEPENDS ON EFICIENCY CONIGURATION AND THE SERVICE LIFE OF
of plastics on the climate does not stop; in fact most of its impacts on the climate occur after the end of its life
span, because of emissions from plastic packaging waste incineration and greenhouse gases release durin
THE DEGRADATION OF PLASTe&Call2019)HEe Erigact & GratiNeesics DO acasRstems
responsible for the gas exchange and circulation of marine CO2 may cause more greenhouse gas emission
(Shenet al B -ARINE MICROPLASTICS CAN AFFECT PHYTOPLANKTO
toxic effects on zooplankton and affect their development and reproduction. Changes to this segment of the fooc
chain (phytoplankton and zooplankton) may thus, 3) affect the ocean'’s ability to absorb and.store CO

4HIS EQUATED TO MILLION PER WEEK OR BILLION PER MONTH WHICH WILL W
19.2 billion face masks which weight as much as 5.5 Eiffel towers. https://www.tradewaste.co.uk/20000-tonnes-of-single-use-face-
MASKS WILL BE DUMPED IN LANDILL BY MARCH

5 HTTPS WWW INDEPENDENT CO UK LIFE STYLE CORONAVIRUS REUSABLE SHOPPING
HTTPS WWW MCSUK ORG NEWS GBBC? ?RESULTS
&OR A COMPREHENSIVE SUMMARY OF THE CONNECTIONS BETWdtd ROIPYLWBT/IC AND T
www.ciel.org/plasticandclimate/
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3CIENTIIC RESEARCH ON THE IMPACT OF MARINE PLASTIC ON MARII
been growing during the last decades. Evidence suggests a more than sevenfold rise in the number of case
of cetaceans interacting with marine debris during the last 50 years (Baulch and Perry 2014) with a concurrent
increase in the number of cetacean species reported to have ingested marine debris éDahR0tL).

This report reviews the available information on the number of cetacean species in which impacts of plastic
debris have been documented in terms of both ingestion and entanglement. The most relevant types of debri:
affecting cetaceans are discussed in an effort to provide a comprehensive overview on the issue and inforn
appropriate mitigation and conservation decisions.

Methodology

4HROUGH A CONTENT REVIEW OF AVAILABLE ORIGINAL SCIENTIIC A
subject, we gathered information on the cetacean species interacting with marine debris, the type of interaction
(ingestion and/or entanglement) and size of litter (micro-, meso-, macro- and mega litter). We also included
worldwide news articles to account for a number of stranding events that would have otherwise been missed,
BECAUSE THEY WERE NOT YET INCLUDED IN AVAILABLE LITERATURE
&INDINGS SECTION BELOW 7E USED THE MOST UP TO DATE LIST OF C
3-- LAST UPDATE *UNE 4HIS LIST NOW INCLUBaESOPtEr&E iEekECENT
SP .0V eRadDSEL AND ACCOUNTS FOR THE RECENT TAXONOMIC REV
(Platanista gangetica gangetiog Braulilet al THAT LED TO TWO SEPARATE SPECII
(Platanista minor AND 'ANGES 2IRid&ExRisaQdngetdlddN)N THIS REPORT WE REFER T
dolphin.

Findings

IVERALL OF THE CETACEAN SPECIES OFICIALLY RECOGNIS
marine plastic pollution — either by ingestion or entanglement (Table 1, Figure 1a). While 58 species have bee
REPORTED TO HAVE INGESTED PLASTIC &IGURE B SPECIES |
SOURCE OF DEBRIS WAS NOT AVAILABLE IN ALL CASES &IGURE
-EMB E R S Ba&endopitidad= AMILY 20RQUAL WHALES SEEM TO BE MOST AFF
whilst members of thBelphinida€dolphin family) seem to be particularly affected by meso- and macroplastic
(Figures 2b, c).

This can probably best be explained by the different feeding behaviours. To date, the only two cetacean familie
not reported to be affected by plastics are_tpetidae(only member is the functionally extinct Baiijiptes

vexillifej and thePlatanistidae 4HE 'ANGES RIVER DOLPHIN IS LISTED AS ENDAN
for Conservation of Nature (IUCN) red list and suffers from threats like habitat fragmentation, pollution, dam/
IRRIGATION CANAL CONSTRUCTION AND ACCIDENTA&t&#R2IA.NIRLEMEN
DOLPHIN S OPTIMAL HABITAT OVERLAPS WITH HEAVILY USED ISHING
the same hotspots of bioproductivity, resulting in dolphin entanglement é8akBd10). Because of demands

FOR DOLPHIN MEAT AND OIL FOR HUMAN CONSUMPTION CLAIMED N
KILLED ONCE ENTANGLED AND IT IS NOT UNCOMMON FOR ISHERS T
likely to encounter them (Sinha 2002; Baethit 2010; Kolipakarmet al 2020). These are the probable reasons

that this species of river dolphin has not been reported as affected by plastic when it is highly likely that they are
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Figure 1. Showing the number of cetacean species per family affected and not affected by a) marine debris (either by
entanglement or ingestion); b) by plastic ingestion; ¢) by entanglement.
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Figure 2: Showing the number of cetacean species by family affected by a) microplastic (< 5mm); b) mesoplastic (5 —
25mm); ¢) macro- and megaplastic (25 — >1000mm).



MESSAGE INABOTZI(R6 3 (/#+).' )-01#4 /& 0,134)# 0/,,54)/. /. 7(1,%3 1.$ $/,0().3 1.$ (/7 7% #!. 2%6%23%

A summary of the collated information presented per Family is shown in Table 1 while the complete list of specie:
along with the source of information used in the review process is presented in Annex I.

Tablel: Summary of the number of cetacean families and the number of species per family impacted by marine debris.
Ing. = Ingestion, Ent. = Entanglement, Micro. = Microplastic, Meso. = Mesoplastic, Macro. = Macro- and Megaplastic.

I:6‘3n|1=>”)|/5c:|Es PER ANMILTP ING AN ] B
Balaenidae (4) 3 (75) 3 (75) 3 (75) 0 (0) 0 (0) 3 (75)
Balaenopteridae (9)] 8 (88.9) 7 (77.8) 7 (77.8) 2 (22.2 2 (22.2) 8 (88.9)
Delphinidae (37) 11 (29.7) 9 (24.3) 10 (27)

Eschrichtiidae (1) 1 (100) 1 (100) 1 (100) 0 (0) 0 (0) 1 (100)
Iniidae (1) 1 (100) 0 (0) 1 (100) 0 (0) 0 (0) 1 (100)
Kogiidae (2) 2 (100) 2 (100) 0 (0) 1 (50) 1 (50) 2 (100)
Lipotidae (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
-ONODONTIDR&HO00) 2 (100) 1 (50) 1 (50) 0 (0) 1 (50)
Neobalaenidae (1) 1 (100) 1 (100) 1 (100) 0 (0) 0 (0) 1 (100)
Phocoenidae (7) 5(71.4) 5(71.4) 3(42.9) 3(42.9) 4 (57.1)
Physeteridae (1) 1 (100) 1 (100) 1 (100) 1 (100) 1 (100) 1 (100)
Platanistidae (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Pontoporiidae (1) 1 (100) 1 (100) 0 (0) 1 (100) 1 (100) 1 (100)
Ziphiidae (23) 2(8.7) 2(8.7) 5(21.7)

'RAND 40TAL

There has been an increase in the number of cases reported, as well as an increase in the number of cetaces
species recorded to have ingested marine plastic. In one of the earliest reviews on this subject, (Laist 1997)
REPORTED SPECIES OF CETACEAN N AS AFFECTED BY EI’
then the proportion of affected species has almost doubled and the absolute number of affected species is more
than two times higher.

1. Ingestion

Whilst ingestion of plastics is mostly considered a contributing cause of death, lethal cases, where plastic bags
FULLY OCCLUDED GASTROINTESTINAL PASSAGES OR ILLED UP STOM/
1999; de Stephanist al 2013; Alexiadoat al 2019). In 2008, two male sperm whales stranded along the
NORTHERN #ALIFORNIA COAST WITH LARGE AMOUNTS OF ISHING NET
4HERE WERE DIFFERENT TYPES OF NETS IN THESE TWO WHALES

CMRB TO ABOUT M /NE WHALE HAD A RUPTURED STOMACH THE C
suspected as the cause of death for both (Jacakisar2010).

INOTHER SPERM WHALE STRANDED IN -ARCH IN THE SOUTHEAST (
most of them coming from greenhouse agriculture including two dozen pieces of transparent plastic, plastic
MULCH AND BURLAP TWO STRETCHES OF HOSEPIPE NINE METRES C
a mattress, some plastic bags, an ice cream tub and other things, amounting to almost 18 kg of plastic waste in
the stomach (de Stephamisal 2013). Cause of death was presumed to be gastric rupture following impaction
with debris, which added to a previous problem of starvation.
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)N -ARCH A JUVENILE #UVIER S BEAKED WHALE DIED OF hGASTRI
OF PLASTIC BAGS 4HE TRASH INCLUDED RICE SACKS FOUR BANA'

shopping bagdgs

Ten days later, the carcass of a pregnant sperm whale washed up in Sardinia, Italy. She had 22 kg of plastic in h
STOMACH INCLUDING GARBAGE BAGS ISHING NETS LINES TUBES
WITH BRAND AND BARCODE AND OPHER OBJECTS NO LONGER IDENTI

Plastics, especially plastic bags, wrappers, plastic sheets, fragments of large plastic containers and, to a lesse
"EXTENT PLASTIC BOTTLES REPRESENT THE TYPE OF PLASTIC ITEM
& Baulch and Perry 2014; Poetal 2017). In the summer of 2018, a sperm whale stranded in Spain with 29 kg
;é of plastic bags in his stoma€hanother sperm whale stranded in Santorini with 30 kg of plastic in his stomach
< and a pilot whale was found in Thailand with more than 80 plastic bags in his'&tomach

" #(2)34/0( ./%6%2 5.)6%23)49 /

Left: Stomach contents found in the Cuvier's beaked whale stranded in January 2017 on Sotra, Norway.
Right: The outer wrapper from a Walkers crisps six-pack, the UK copyright and recycling symbol still visible, found in the
stomach of the Cuvier’'s beaked whale stranded on Sotra, Norway, in 2017.

In January 2017, a Cuvier's beaked whale repeatedly swam into a shallow cove on the Island of Sotra in Norwa
Inhabitants pushed him out three times, before the decision was taken to euthanise him because he was emaciate
and lethargic. Thirty large pieces of plastic were recovered from the whale’s stomach. One piece was a sheet ¢
plastic more than two metres long, but most were plastic bags, some still with writing which gave away their
origins — Ukraine and Denmark. There was also the outer wrapper from a six-pack of Walkers crisps, the UK
copyright and recycling symbol still visible

8 https://lwww.theguardian.com/environment/2019/mar/18/dead-whale-washed-up-in-philippines-had-40kg-of-plastic-bags-in-its-
STOMACH #-0 TWT?GU

9 https://edition.cnn.com/2019/04/01/europe/sperm-whale-plastic-stomach-italy-scli-intl/index.html

10 HTTPS WWW TELEGRAPH CO WKAVNEWSLLED PLAFEHRMPOLLUTTMN SDAIRRHES D8P/
IT UTM?MEDIUM TWITTER

11 https://greece.greekreporter.com/2018/04/17/30-kilos-of-plastic-found-in-stomach-of-beached-whale-in-santorini-photos/

12 HTTPS WWW THEGUARDIAN COM ENVIRONMENT JUN WHALE DIES FR
ESP UTM?MEDIUM %MAIL UTM?CAMPAIGN '5 4O0DAY MAIN .%7 ( CATEGORIES UTM?
#.%T%-, )

13 https://news.sky.com/feature/sky-ocean-rescue-a-plastic-whale-10917187
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IT THE BEGINNING OF *ANUARY A M LONG SEI WHALE CALF A
STRANDED ON A BEACH IN .ORTH #AROLINA 53! (E WAS EMACIATE
necropsy revealed a plastic bag stuck in the baby’s throat and no food in the'stomach

JTEMS LINKED TO ISHING ACTIVITIES SUCH AS PORTIONS OF ROPES
of ingested material (Simmonds 2012, 2017; Baulch and Perry 2014tRo&@17; Lusheet al 2018).
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Sperm whale strandings 2016

Liv( ) (v .

The stomach contents of one of the sperm whales stranded in Germany in early 2016 included parts of a blue plastic bucke
and part of a plastic car engine cover.

14 https://allthatsinteresting.com/sei-whale-euthanized
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A4HIRTY SPERM WHALES STRANDED ALONG THE COASTS OF THE 5+ &F
AND &EBRUARY 4HE GASTRO INTESTINAL TRACTS OF OF THE C
netting, ropes, foils, packaging material and a part of a car were found in nine of the 22 individuals. While none
of the ingested items led to their deaths, it can be assumed, that over time, especially the larger swallowed items
might have caused health issues for them, as seen in the cases of the two sperm whales in northern California i
2008 (see above) (Jacobsatral 2010).

In November and December 2019, two sperm whales stranded on the UK coast, one in Wales, the other on
in Scotland. The whale in Wales had a large piece of blue plastic sheeting and a relatively large mass of rope
FRAGMENTS OF MONOILAMENT LINE AND OTHER PLASTPCTHeRIK&E MENT ¢
#ETACEAN 3TRANDINGS )NVESTIGATION OROGRAM #3)0 SAID h)T S N
OF DEBRIS WAS A CONSEQUENCE OF THE WHALE S PRESENCE IN THE
or indeed if other underlying issues may have played a role in their ingestion. Nonetheless, although the ingeste
DEBRIS CAN BE CONSIDERED TO BE AN INCIDENTAL INDING AND NOT
DEATH IT MAY HAVE HAD SOME IMPACT ON THE ANIMAL S ABILITY TC
had a whole range of plastic including sections of net, bundles of rope, plastic cups, bags, gloves, packing straps
and tubing in his stomach amounting to 100 kg of lité&thilst it is certainly plausible that this amount of debris

was a factor in the live stranding, evidence couldn’t be found that this had impacted or obstructed the intestines.

The ingestion of plastic is reported to have a variety of detrimental health effects (info box 2). Sharp, ingested
plastic pieces can puncture the lining of the digestive system and cause ulceration, persistent lesions, secondar
INFECTIONS PARASITISM AND INMAMMATION OF THE SURROUNDING
AND DISEASE 'ASTROINTESTINAL BLOCKAGES DUE TO INGESTING NO
with such blockages causing malnutrition, starvation, and gastric rupture (Staralper *AC@BSEN

al 2010; de Stephanet al 2013; Alexiadoat al 2019). In general, regardless of the species, debris in the
digestive tract, particularly the stomach, may lead to a false sense of satiation, reducing the urge to feed properl
(Secchi and Zarzur 1999).

Info Box 2: Reported health effects of plastic ingestion

laceration or ulceration of the gastrointestinal tract, leading to infection and internal bleeding

direct blockage of the digestive tract, reducing or preventing nutrient uptake

satiation (i.e. reducing the urge to feed)

failure of digestive tract compartmentalization, allowing highly acidic gastric secretions into areas not
ADEQUATELY SHIELDED

retention leading to an increasing amount of debris in the digestive system of the organism

2ECENT STUDetBIR015U2BI8EMR the current and historical incidence of marine debris in cetaceans
stranded and bycaught in Irish waters, show that deep-diving offshore species such as True’s and Cuvier’s beake
WHALES INGEST SIGNIICANTLY MORE PLASTICS THAN THOSE SPECIE
(2012) and Baulch & Perry (2014) also suggested that deep-diving cetaceans such as sperm and beaked whale
could be more vulnerable than other species to the ingestion of marine plastic. Variations in the amount, type
and rate of ingestion of debris between estuarine and oceanic dolphins have also been reporte@{Benuncio
2011). Strong evidence suggests that some species ingest debris more often than others due to their prey-

15 HTTPS WWW FACEBOOK COM 5+#3)0 POSTS
HTTPS WWW BBC CO UK NEWS UK SCOTLAND HIGHLANDS ISLANDS
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capture strategy rather than the presence of higher amounts of debris in the water column or the species’ habita
preferences and diving behaviour (e.g. (Di Beneditto and Oliveira 2019).

Filter feeding species are reported to be mostly affected by the unintentional ingestion of microplastics, most
likely through ingestion associated with lunge feeding or possibly as a result of trophic transfer through their
PREY &IN WHALES IN THE -EDITERRANEAN 3EA SEEM TO BE PARTIC!
ingestion and consumption of contaminated prey, with the potential impact of microplastics in this region being
far greater than other areas, like the Sea of Cortez for examplet(&ossi ICCORDII
to calculations by Fosst al A -EDITERRANEAN IN WHALE INGESTS SOME
EACH DAY WHILST FEEDING DUE TO THE HIGH RATIO OF PLASTIC TO
#OLUMBIA REPORTEDLY INGEST MORE MICROPLASTIC PARTICLES TH
transfer of more than 300,000 items per day (Desfatgak2015). With an average lifespan of ~85 years

A HUMPBACK WHALE POTENTIALLY CONSUMES BILLION MICROPLA
higher compared to what a human in the UK will consume (on average ~90,500 particles peryeahr, Cox
2020) in their lifetime of ~81.2 yedrOther species of mysticete that seem to be affected by microplastics
INCLUDE MINKE AND SEI WHALES "AULCH AND OERRY (UMPBA
species in Australian waters (Ceccarelli 2009). There, deaths and injuries of 14 species of cetaceans could b
attributed directly to interactions with plastic debris between 1998 and 2008, with humpback whales dominating
the available records. In terms of ingestion, Ceccarelli (2009), despite reporting only nine cases between 199¢
AND SUGGESTS THAT THIS VALUE DOES NOT NECESSARILY REm
necropsy results may not report on ingested plastic if this was not considered the primary cause of death.

&ROM #HINESE WATERS COMES THE IRST DESCRIPTION OF INGESTEL
dolphin,Sousa chinensigZhuet al 2019) and the presence of microplastic in the intestinal tracts of East Asian
INLESS P ONR&pOdcadns asiaeorientalis sungix@onget al 2018) indicating that coastal delphinids
MIGHT SUFFER FROM MICROPLASTIC POLLUTION INCLUDING YOUNG
"ALICIA 3PAIN THE "RITISH COAST AND THE #ANARY )SLANDS PROVIL
ONLY AMONGST LARGE ILTER FEEDING CETACEANS BfalRU8®.;IN SMA
(ERNANDE Zet @l RO13 NElXst al 2019). For small-sized cetaceans, Lushal (2018) suggest that

the ingestion of high levels of microplastics might facilitate pollutant availability and therefore pollutants may
bioaccumulate in organisms producing sub-lethal toxicological effects in addition to the more immediate conse
QUENCES OF MACROPLASTIC IN&& QUlI9piNdicatd tHaHh&ine @dmiralX that died duS

to infectious diseases had a slightly higher number of particles than those that died of trauma and other reasons
for mortality, showing a possible relationship between the cause of death and the abundance of microplastics.

2. Entanglement

%NTANGLEMENT IN ISHING GEAR IS A GLOBAL CONCERN THAT IS K

-ACFA@&HEEN HOWEVER THE ABILITY TO DIFFERENTIATE BETWEEN
ABANDONED OR LOST GEAR REMAINS DIFICULT )N AN EFFORT TO QU
GEARvV ,YMAN FOUND THAT ABANDONED GEAR ACCOUNTED FOR

2EGARDLESS OF THE SOURCE ENTANGLEMENT CAN CAUSE DECRE?
threatening injuries, and death (info box 3).

17 HTTPS WWW ISHERIES NOAA GOV SPECIES HUMPBACK WHALE
18 https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/bulletins/nationaflifetablesunit
edkingdom/2017t02019
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Info Box 3: Reported effects of entanglement

LOOPS OF MATERIAL CAN BE EMBEDDED INTO THE SKIN AND mES|I
abscess formation and infection
amputation
compromised or restricted movement
disrupted feeding

"% 3(544%234/#+

“2)#(12% T()a#]

Divers removing ghost nets from the ocean to prevent entanglement of wildlife, including cetaceans.

7THILE THE MAJORITY OF ENTANGLEMENT RECORDS ARE IN FACT BYC
entanglement in marine debris (Laist 1997; Butterveorh 2012; Baulch and Perry 2014), abandoned, lost

OR OTHERWISE DISCARDED ISHING GEAR !,$&'S CAN POSE A SERI
NUMBER OF ENTANGLEMENTS IN MARINE DEBRIS ARE GENERALLY DI
NOT DIFFERENTIATE BETWEEN !,$&'S ACTIVE ISHING GEAR OR ANY
OF THE ENTANGLEMENT AS h5NKNOWNv WHEN CLEARLY NOTATTRIBL
al. 2005; Neilsoet al 2009).

$ESPITE THESE DIFICULTIES ENTANGLEMENT OF CETACEANS IN MAR
dolphins. Filter-feeders may be especially vulnerable to large sheets of plastic debris that can become entangle
in their baleen (Lambertsetal 2005), which may partially limit food intake. In October 2019, a pregnant minke
WHALE DROWNED IN THE SURMINE ON /RKNEY WITARH. lAate? tHaCSBEmO F IS H
month, a female sei whale came ashore in Bridport, Tasmania. She died of starvation after rope became entangle
around her upper jaw and restricted her ability to feed. Based on the level of emaciation and scarring, the whal
HAD CARRIED THIS ENTANGLEM E N7 Se@ternArightl @hidles@re Mo candldereédHatO F T
high risk of entanglement due to their tendency to aggregate inshore, but available records are scant (Ceccarel
2009).

19 https://www.facebook.com/Strandings/posts/2420197094737730
20 https://www.facebook.com/whalestas/
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Odontocete species where marine debris entanglement has been shown are sperm whale, bottlenose dolphir
HARBOUR PORPOISE AND $ALL S PORPOISE WITH MOST ENTANGLEN
ROPES ATTACHED TO THE ANIMALS APPENDAGES .ATIONAL /CEANI
Program 2014).

In January of 2019, a female common dolphin was found with twine-like plastic that tightly bound her snout
closed on one of the Channel Islands. She starved té'death

In December 2018, a Franciscana dolphin died as accidental bycatch in artisanal gillnets in Sao Paulo, Brazil, wi
A PLASTIC BOTTLE CAP RING CAUGHT ON HIS BEAK (E WAS VERY TI
open his mouth to feé&d

In October 2019, a Sowerby’s beaked whale live stranded with chronic entanglement near Edinburg#.in Scotland
ICCORDING TO THE 3COTTISH -ARINE !INIMAL 3TRANDINGS 3CHEME
AND SHOWED SEVERE TRAUMA TO THE RIGHT PECTORAL IN LARGE .
green cord embedded around her neck. She had been entangled for long enough that the cord had worket
its way right through the skin and blubber layer into the underlying muscle layer. In some places the skin had
actually grown over the top of the rope; in others it had set up a deep tissue infection and abscessation. There
were goose barnacles attached to the rope, an indication that the entanglement had considerably compromise
her swimming capabilit¥)s 7HILE IT IS NOT CLEAR IF THE LINE WAS FROM ACTI
an example of the severity of impacts that entanglements cause.

€€i-€

Chronic entanglement on a female Sowerby’s beaked whale live stranded in Edinburgh, Scotland in October 2019 with th
cord having worked its way through the skin and blubber layer into the underlying muscle layer. In some places the skin
had grown over the top of the rope around her neck. There were goose barnacles attached to the rope, an indication that th
entanglement had considerably compromised her swimming capabilities.

21 HTTPS WWW DAILYMAIL CO UK SCIENCETECH ARTICLE 3HOCKING IMAGES C.
22 Biopesca personal communication
23 HTTPS WWW BBC CO UK NEWS UK SCOTLAND EDINBURGH EAST IFE FBCLIL

:UP2P3. V MG6KDM7-
24 HTTPS WWW FACEBOOK COM 3TRANDINGS POSTS
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Welfare concerns

The individual-level effects of interactions with marine debris include drowning, starvation, gastrointestinal tract
damage, malnutrition, physical injury, reduced mobility, and physiological stress, resulting in reduced energy
ACQUISITION AND ASSIMILATION COMPROMISED HEALTH REPRODU
suggests that cetaceans are in the highest category of animals on a scale of sensibility to pain and suffering
(Porter 1992) and in cases like entanglement, the pain and stress has been described as presumably extrem
(Cassoffet al -OORE AND VAN DER (OOP 4HE EMBEDDED LOOPS
DOLPHIN WHO IS ENTANGLED WITH ISHING GEAR CAN COMPROMISE (
wounding, infection, amputations and death, a process that can take months if not years, involving a lot of
discomfort and pain. Therefore, from a welfare perspective, lethal entanglements of baleen whales are, arguabl
one of the worst forms of human-caused mortality in any wild creature (Eaakafi1l).

)T IS WIDELY ACCEPTED THAT WILD CREATURES CAN EXPERIENCE Al
in measuring the intensities of these states (Kirkebaldl994). A Welfare Assessment tool for Wild Cetaceans
(WATWC) including a pilot study on three hypothetical demonstration scenarios concerning the ingestion of
marine debris by Cuvier's beaked whales (Ziphius cavirostris) and its results were presented at the plenary
SESSION OF THE )7# 3CIENTIIC #OMMITTEE MEETtHG IN "D ENERVE
while it is understood that the tool, once the protocols have been fully developed, might be applied to the
EVALUATION OF A RANGE OF ISSUES INCLUDING COMPARING DIFFERI
3# " O)TH AND THE ASSOCIATED !'.. %8 . DO NOT PRESENT ANY DE
Therefore there is only anecdotal evidence that cetaceans suffer after ingesting plastic. Studies from othel
taxa, however show that ingestion of foreign objects likely causes discomfort, deep pain and can manifest in
behavioural changes (e.g. Oreidal ORIYANKA AND $EY etAIRNE 2E RNKEBE
Alexiadowet al (2019) noted that sperm whales who stranded with copious amounts of plastic in their stomachs
had changed their swimming and diving behaviour in the days prior to the stranding, highlighting how such
changes could increase the risk of ship strikes to the species. Plastic bezoars, indigestible objects introduced ir
the gastro-intestinal tract, are considered a serious and painful threat also to humans (Verma 20H538; Yaka
2015; Tharayét al 2020).

#ETACEANS ARE SENTIENT SAPIENT INDIVIDUALS MANY OF WHOM |
-ARINO *ONES 'S A RESULT INTERACTION WITH PLASTIC M
ability to cope with normal life, including feeding, socialising and mating.

On a wider scale, the death of key individuals may cause breakdowns in social structure, leading to loss of socic
knowledge (lost wisdom) and fragmentation of social units (e.g. allomaternal care). As a result, this might have
an impact on a whole group or even populations.

Clearly, marine debris is a pollution concern, but also an economic and social issue and all these aspects ar

CURRENTLY TAKEN INTO CONSIDERATION WHEN DEALING WITH THE |
wellbeing at the individual and population level are crucial and should not be overlooked.
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What needs to change and what is being done?

It is the plasticsve have created and discarded that impact whales, dolphins and porpoises around the world. If
waste management is not improved by 2025, plastic inputs into the ocean will increase by an order of magnitude
(Jambeclet al 2015), regardless of an increased plastic production rate. Irrespective of improvements to waste
management, the problem of greenhouse gas emissions from the plastic lifecycle cannot be solved downstream
A recent study looked at the recyclability of four types of plastic after being exposed to UV radiation in the ocean
All plastic types in this study showed damage to their thermal and mechanical properties, making mechanical
recycling unfeasible (Ifiiguetizal 2018).

"EACH CLEAN UPS AND DIRECT REMOVAL OF OCEAN PLASTICS ARE
4HE ONLY WAY TO REDUCE PLASTIC POLLUTION IN THE SEA IS TO ST
SOURCES OF PLASTIC ENTERING THE OCEANS AND WATERWAYS MUS"
for ocean plastic (Schmidt al 2017), and studies looking at how, where, and what type of plastic pollution is
entering these rivers are needed, but this area is largely understudied and lacks monitoring.

Unless the growth of plastic production and disposal is reversed, such end-of-life efforts to manage plastic will
BE CONFRONTED WITH EVER GREATER mOWS OF POLLUTION TO BE
tide of plastic in the environment is to dramatically reduce the amount of plastic being produced and discarded.
-ANUFACTURERS NEED TO IMPROVE PRODUCT DESIGN AND PACKAGI
must reduce plastic packaging and authorities should develop better ways of collecting and processing plastic
waste.

Shifting to a circular economy from the current linear economy can introduce potential solutions to the plastic

pollution problem in the oceanic and terrestrial environments. Where circularity isn't possible, replacement with
NATURAL BASED PRODUCTS FOR PLASTIC CAN BE AN OPTION (OWEV
sustainable or more environmentally friendly than conventional plastic. Some products are only biodegradable ir
industrial systems and not in natural environments.

We as consumers also need to rethink our use of single-use plastic, and redouble our efforts to reduce, reuse
and recycle and more. Individual pledges to cut back on plastic may seem futile, but if everybody changed thei
behaviour, those small actions would add up and help to protect our oceans and the animals that live within them
Plastic reduction and reuse, part of zero-waste living, is a growing trend worldwide and, in some cases, is helping
REMOVE OCEAN PLASTIC POLLUTION &OR EXAMPLE LOST OR DISC/
skateboards or carpets.

STOPPING THE mOW OF PLASTIC INTO OUR OCEANS IS NOT SOMETHI
can achieve by themselves; this needs the effort, energy and input from everyone, all over the world.

The solution also cannot be reduced to single products or types of plastic, nor is the situation urgent only for
WHALES DOLPHINS AND PORPOISES BUT CONCERNS SEA BIRDS T!

humans.

Without comprehensive action, in a short time, all whales and dolphins will be affected, and both large and large
numbers will die.
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Actions that the UK and other governments need to arachlia

JNDUSTRY NEEDS TO BE HELD RESPONSIBLE LEGALLY AND INANCI;
extended producer responsibility scheme

IN @ALL IN DEPOSIT RETURN SCHEME NEEDS TO BE INTRODUCED
A legislative framework that brings in a progressive certainty of direction in the elimination of single use
plastics

Actions that corporations need to enact:

Plastic production needs to be reduced, especially of hon-essential single-use plastic items. This must be
enforced by appropriate legislation and policies

Consumers need to be given a choice to buy plastic-free

! WIDESPREAD SYSTEM OF REUSABLE AND REILLABLE CONTAINERS
with takeaways. And where this already exists, emulated and rolled out, possibly with grant support

Truly biodegradable products should be developed. Biopolymers occur in nature

Actions that the public needs to enact:

2EUSE AND REDUCE ARE BETTER THAN RECYCLE

Choose alternatives, such as loose fruit and veg in non-plastic bags

Use reusable shopping bags, ideally made from recycled plastic

2EQUEST ALTERNATIVES OF SHOPS SUPERMARKETS CORPORATIO
'O LITTER PICKING IN YOUR TOWNS AND CITIES TO PREVENT LITTE
2EPLACE ITEMS FOR NON PLASTIC ONLY AFTER IT HAS SERVED ITS

JN ONE YEAR THE 5+ POPULASdIN p@vent 177,580Lanh@sN\bf BIESOCHolE entering
THE OCEANS IF EVERYONE PREVENTED IVE G PLASTIC ITEMS E G
OCEAN DUE TO NOT BEING BOUGHT BEING RECYCLED OR LITTER P11
the 21 million tonnes that on average enter the ocean each year.

2EUSABLE TO GO DISHWARE SYSTEMS ARE ALREADY BEING USED IN
MOBILE APPS TO CHANGE THE STATUS QUO SYSTEMS OF DISPOSABL
using returnable-reusable containers. The movement is spreading but needs more support and incentives.
#UP#LUB 5+ RECEIVED MONETARY SUPPORT FROM THE %LLEN -ACI!R
-ANY OF THE APPS FOR THESE SYSTEMS ARE FABULOUS INNOVATION
CONTAINER THAT WILL LAST A LIFETIME FOR YOUR TAKEAWAY AND T
of what is available in European countries and the USA at the time of drafting this report:

25 https://www.worldometers.info/world-population/uk-population/
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Type of service

Food &
. . Event
. Drink Drinks .
Country Website . containers
Delivery/  Only .
& services
Takeaway

Deliverhood | https://recyclingnetwerk.org/deliveround X
Belgium Billiecup https://billiecup.be X

41FIN TIFIN BE X
France, Paris| - ILUBO milubo.com X
(only) Ecoverre https://www.ecoverre.com X

Vytal https://www.vytal.org X
'"ERMANY 2EBOWL |https://rebowl.de X

2ECUP https://recup.de/der-recup X
Ireland 2gocup https://www.2gocup.ie X
Italy Ecoverre https://www.ecoverre.com X
Luxemburg Ecobox https://ecobox.lu/en/ X
Netherlands

Ozark https://ozarka.nl
(Amsterdam) a ps:1ioz x
Portugal Ecoverre https://www.ecoverre.com X
Spain Youbumerang| https://www.youbumerang.com X

reCircle https://www.recircle.ch/en/ X
Switzerland

Ecoverre https://www.ecoverre.com X

HTTPS YOUTU BE % + .JQVP
UK CupClub https://www.newplasticseconomy.org/inrjo- X
vation-prize/winners/cupclub

$1S P AT C Hhtys:@x»Bdispatchgoods.com/home X
USA

Vessel Works | https://vesselworks.org 2
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Annex 1

List of all cetacean species showing ingestion of, or entanglement in, different litter types, along with the source of information used in the review process

Index Family Ingestion Entanglement Microlitter Mesolitter Macrolitter Source

3CIENTIIC %W”
ame

. Balaena bowhead (Laist, 1997; Lowry, 1993; Phdbal,
Balaenidae ) 1 1992
mysticetus whale 992)
. Eubalaena southern right (AlprgEELEt el C0PF e, e
Balaenidae : 9 1 Ceccarelli, 2009; Kemperal, 2008; Laist,
australis whale 1997)
(Cassofkt al, 2011; Colet al.
. Eubalaena North Atlantic 4 "Oaa. (E#l &,2012;
Balaenidae o . 1 Johnsoret al, 2005; Knowlton and Kraus|,
gIaC|aI|s rlght whale 2001; Knowltort al, 2012; Kraust al,
JAIST
. Eubalaena .ORTH OACI bC
Balaenidae . : .
japonica right whale
(Baulch and Perry, 2014; Cassofél,
2011; Cawthorn, 1984; Ceccarelli, 2009
| Balaenobtera Common Coleet al. $E OIE&®RRBRERWGNT
Balaenopteridag P . 1 "I letal. 4 0 et@oD (ARE
acutorostrata | minke whale AND -EAD etalENRY -AT[E
-A U & BIR2002; Tarpley and
-ARWITZ
., | Balaenoptera | Antarctic .
Balaenopteridag P . . 0 (Thielet al, 2018)
bonaerensis minke whale
. .| Balaenoptera .
Balaenopteridap . P sei whale 1 (Baulch and Perry, 2014; Lyman, 2012)
borealis
. Balaenoptera , (Cassofkt al, 2011; Ceccarelli, 2009; Cole
Balaenopterldaaedeni Bryde's whale 1 otal (AINES AND ,IMPUS
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. .| Balaenoptera
9 | Balaenopteridag P blue whale 1 (Baxter, 2009; Cok al.
musculus
. .| Balaenoptera
10 |Balaenopteridag 0P Omura’s whalg 0
omurai
| (Baulch and Perry, 2014; Ceteal.
.| Balaenoptera B Fossiet al. (ENaR 2012;
11 Balaenoptenda,physalus IN WHALE 1 Lusheret al. 3ADOVE AND| -ORREAI
1989)
12 | BalaenopteridagBalaenopterarice2ICE S WHALE 20SEL ET AL
(Baulch and Perry, 2014; Besseénhgl,
2015; Cassofft al, 2011; Ceccarelli, 2009;
Coleet al. 4 '@ &a,R007;
(EN®& &, 2012; Johnsoet al, 2005;
13 | Balaenopterida EMegaptera_ humpback 1 Laist, 1997; Lusheat al, 2018; Lyman,
novaeangliae |whale -ATE -ATTILA AND ,YMAN
-0 GRE .ATIONAL| -ARINE
Fisheries Service, 1991; Thiehl, 2011;
Volgenatet al, 1995)
- CephalorhynchusCommerson's
14 | Delphinidae P ynenus : 0
commersonii dolphin
- CephalorhynchugChilean
15 | Delphinidae phalorhynchup . 0
eutropia dolphin
- halorhynchus (EAVISIDE
Delphinidae Cephalorhynchus (EA VIS 93
heavisidii dolphin
- halorhynchus (ECTOR
17 | Delphinidae Cep ap ynehus ( C. ORgS 0
hectori dolphin
(Baulch and Perry, 2014; Ceccarelli, 2049;
- . | common $EAVILLE AND *EPSON (ERNA
18 [ Delphinidae Delphinus delphlsdolphin 1 'O N Z &tLaE 2018; Lusheet al. 2018:
Simmonds, 2012; Walker and Coe, 199Q)
- my Killer
19 | Delphinidae Feresa attenu gyg y 0
whale




MESSAGE IN A BOTRHEGHJCKING IMPADHAF RLASTIG ROELOTIQN ON WHALES! AKCBDDIPHINSIANDHOVS WE TANREVERSEAB % 2 3 % ) 4

: (Barroset al, 1997; Baulch and Perry,
20 | Delphinidae SIS S e L ElD 2014; Byrckt al, 2014; Ceccarelli, 2009;
macrorhynChus p'IOt whale Simmonds, 2012; Walker and Coe, 199Q)
: (Ceccarelli, 2009; Donoghue, 1994; Laig,
21 |[Delphinidae Globicephala L.ONG 'N \IEDl 3ADOVE AND -ORREALE 4
melas pilot whale et al, 2011)
(Baulch and Perry, 2014; Bermudez Villgpol
DB E @ S et al, 2008; de Stephanét al, 2013;
. . | g Jacobseret al, 2010; Liet al, 2021; Nelms
22 | Delphinidae Grampus grise Jaolphin 1 et al. 2019: Puig-Lozaret al, 2018:
Shoham-Fridest al, 2002; Simmonds,
2012; Walker and Coe, 1990)
- Lagenodelphis | Fraser's (Baulch and Perry, 2014; Fernaretes,
23 |Delphinidae |, . dolphin 1 2009; Liet al, 2021)
24 | Delphinidae e Atlantlc Wh'Fe_ 1 (Nelmset al, 2019)
acutus sided dolphin
. Lagenorhynchug white-beaked "AIRD AND (OOKER "AULCH £
25 |Delphinidae | i ostris dolphin 1 2014; Nelmet al, 2019)
Delphinidae Lagengrhynchus Peale_s 0
australis dolphin
27 | Delphinidae Laggnorhynchus hourg_lass 0
cruciger dolphin
. Lagenorhynchug OACIIC WHITE (Caldwelkt al. #Oaval N
28 | Delphinidae obliquidens sided dolphin 1 Simmonds, 2012; Walker and Coe, 1990)
29 | Delphinidae Lagenorhynchus dusky dolphin 0
obscurus
30 |[Delphinidae LISSOd.elphIS northern ”ght 1 (Simmonds, 2012; Walker and Coe, 199D)
borealis whale dolphin
31 | Delphinidae Llssoql_elphls southern rlght 0
peronii whale dolphin
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- Orcaella Irrawaddy
. . : Baulch and Perry, 2014
32 | Delphinidae brevirostris dolphin 1 (Baulch and Perry, )
Orcaella Australian
33 | Delphinidae ) . SNUBIN 0 (Ceccarelli, 2009)
heinsohni .
dolphin
"AIRD AND (OOKER
34 | Delphinidae Orcinus orca | killer whale 1 2014; Cawthorn, 1984; Lustetral, 2018;
Thielet al, 2011)
- Peponocephala | melon-headeq (Abreoet al, 2019; dos Santos Costtal,
35 Delphmldae electra whale 1 2012; Liet al, 2021)
- Pseudorca false killer (Barroset al, 1990; Puig-Lozaret al,
Delphinidae crassidens whale 1 2018)
37 | Delphinidae SOTALIA nmWaKATILIE 1 "EISE AND 'OMES A
(Azevedet al, 2009; Baulch and Perry,
Sl DA 20CHA AND INDR
38 | Delphinidae . . '"UIANA DIOLRHI Beneditto and Awabdi, 2014; Di Benedit
guianensis and Oliveira, 2019; Di Beneditto and
2AMOS 'EISE AND 'O
JNDO OACIIC
39 | Delphinidae Sousa chinens|shumpbacked 1 (Ceccarelli, 2009; Ztat al, 2019)
dolphin
Indian Ocean
40 | Delphinidae Sousa plumbeahumpback 0
dolphin
Australian
41 | Delphinidae Sousa sahulengimumpback 0
dolphin
Atlantic
42 | Delphinidae Sousa teuszii | humpback 0
dolphin

"AULCH /

IST

OLO

MES
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pantropical
43 | Delphinidae Stenella attenujgpotted 1 "AIRD AND (OO BR021) |,
dolphin
- clymene
44 | Delphinidae Stenella clyme ]Sy . 0
olphin
(Barroset al, 1997; Baulch and Perry,
Stenella 2014; Fernande=t al, 2009; Lusheet al,
45 [ Delphinidae leoal striped dolphir 1 2018; Nelmet al, 2019; Novillet al,
coeruleoalba 2020; Pribaniet al, 1999; Simmonds,
2012; Walker and Coe, 1990)
Atlantic
Delphinidae Stenella frontaljspotted 1 (Baulch and Perry, 2014)
dolphin
. Stenella spinner
47 | Delphinidae . : ) 0
longirostris dolphin
o n r h- h (Baulch and Perry, 2014; Oliveira de
48 | Delphinidae Steno : oug_toot ed 1 -EIRELLES AND $UARTE DO 2EGO
bredanensis dOIphm Simmonds, 2012; Walker and Coe, 199Q)
JNDO OALIIC (Bossleet al, 2005; C Ili, 2009
.. . ossleyet al, ; Ceccarelli, ;
49 | Delphinidae Tursiops aduncdmttlepose 0 Chatto and Warneke, 2000)
dolphin
(Barroset al, 1990; Baulch and Perry,
2014; Byrcet al, 2014; Ceccarelli, 2009;
DA 20CHA AND INDRIOLO $E/
- Tursiops '"ORZELANY etal, 2080t al,
50 |Delphinidae runcatus bottle_nose 1 A NN _C &tBIE
dolphin -C&EE AND (OPKINS -URHRHY
et al. .-&3 A 3@HWKARTZ
1991; Simmonds, 2012; Stolenal, 2013;
Walker and Coe, 1990)
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51 | Eschrichtiidae Eschrichtius rav whale 1 #ASCADIA 2ESEARCH #O|LLECTIVE
robustus gray AND -EAD AIST _ATE
.. . . DA 20CHA AND INDRIOL® )R
52 |Iniidae Inia geoffrensis | boto 0 "ARMONTEL
(Barroset al, 1990; Baulch and Perry,
2014; Brentano and Petry, 2020; Fernandez
et al, 2009; Jacobseet al, 2010; Laist
. . . | pygmy sperm etal, 1999; Liet al, 2021; Nelmst al,
53 | Kogiidae Kogia brewcepf,Whale 1 3ADOVE AND -ORREALE
Simmonds, 2012; Stampet al.
AARPLEY AND -ARWITZ 7ALKE
1990)
Barroset al, 1990; Baulch and Perry
. L warf rm ( : ' '
54 | Kogiidae Kogia sima dwarf spe 1 2014; Simmonds, 2012; Walker and Cog,
whale
1990)
55 | Lipotidae Lipotes vexillifef baiji 0
. Delphinapterus .
Monodontidae P P white whale 1 (E L BtRIR - 0 @ B E2020)
leucas
. Monodon
57 | Monodontidae narwhal 1 (AE L&t BIR2818)
monoceros
58 | Neobalaenidae Cape_rea EVTEIYY )i 1 (Baulch and Perry, 2014; Ceccarelli, 2049)
marginata whale
Neophocaena | \2moW-
59 | Phocoenidae . P . . RIDGED [NLESS (Xionget al, 2018)
asiaeorientalis .
porpoise
. Neophocaena
Phocoenidae P . INLESS PODRHOIS "AIRD AND (OOKERal, 2013)[(ONG
phocaenoides
. Phocoena spectacled
Phocoenidae . . P . 0
dioptrica porpoise
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Pinedo, 1982)

"AIRD AND (OOKER "AULCH £
2014; Bogomolret al, 2010; Deaville and
*EPSON etdlOOD (ARE|AND
. Ph n har r
Phocoenidae ocoena abo_u 1 -EAD +ASTELEIN AND ,AVALE
phocoena porpoise Lusheret al, 2018; Nelmst al, 2019;
Philippet al, 2021; Simmonds, 2012;
Tonayet al, 2007; Walker and Coe, 1990
Phocoenidae Phocoena sinusVAQUITA 0
. Phocoena Burmeister's
Phocoenidae o . 1 (Baulch and Perry, 2014)
spinipinnis porpoise
Ph nid Phocoenoides Dall r00iSe 1 (Jones and Ferrero, 1985; Simmonds,
ocoenidae | i all's porpoisg 2012; Walker and Coe, 1990)
(Alexiadowet al, 2019; Baulch and Perry,
2014; Byrcet al, 2014; de Stephanet
al, 2013; Fernandez al, 2009; Jacobsen
et al, 2010; Katsanevakis, 2008; Laist,
1997; Lambertsen, 1990; Lambertsen
Phvseteridae Physeter sperm whale 1 AND +OHN L, YMAN -ARTIN
y macrocephalus AND #LARKE -ATE
-AZZARdIO L -0 & R,R2009;
.-&3 B 20BERTS 3ADOVE
-ORREALE 3IMMONDIS 3P
1995; Ungeet al. 6 keAdlH992;
Walker and Coe, 1990)
. Platanista "ANGES RIVER
Platanistidae ) . 5
gangetica dolphin
o . .| Indus river
Platanistidae Platanista mingr : 0
dolphin
(Bassoi, 1997; Bastiad al, 2000;
: Denuncicet al, 2011; Di Beneditto and
. Pontoporia . ) e ; o
Pontoporiidae vopor franciscana 1 Awabdi, 2014; Di Beneditto and Oliveira
blainvillei $1 "ENEDITTO AND 2AMOS
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N . Arnoux's
70 | Ziphiidae Berardius arnu | eaked whale 0
71 | Ziphiidae Berardius baird iBalrd s beaked 1 (Baulch and Perry, 2014; Walker and Cde,
whale 1990)
72 | Ziphiidae B(_ar_ardlus Satos beaked 0
minimus Yamadawhale
northern "AIRD AND (OOKER "AULCH ¢/
73 | Ziphiidae Hyperoodon bottlenose 1 $EAVILLE AND *EPSQN 'C
ampullatus whale et al, 2000)
Hyperoodon SOUHET
74 | Ziphiidae yp_ bottlenose 0
planifrons
whale
o Indopacetus Longman's (Baulch and Perry, 2014; Yamatial,
75 | Ziphiidae PACIICUS |beaked whale] * 2012b)
Ziohiid Mesoplodon Sowerby's 1 (Baulch and Perry, 2014; Deaville and
Iphiidae bidens beaked whale Jepson, 2011; Lushet al, 2018)
N Mesoplodon Andrews'
77 | Ziphiidae bowdoini beaked whale 0
_ Mesoplodon (UBBSg BEAKEL (Baulch and Perry, 2014; Yamatlal,
1S [jplliete carlhubbsi whale 1 2012a)
T (Baulch and Perry, 2014; Bytdal, 2014;
79 | Ziphiidae MeSO.pIOd(.)n Blainville's 1 Secchi and Zarzur, 1999; Simmonds, 20[L2;
densirostris beaked whale Walker and Coe, 1990)
: (Baulch and Perry, 2014; Byidhal, 2014;
80 | Ziphiidae jlzagpEHen =RWATSY 1 Fernandeet al, 2009; Simmonds, 2012;
europaeus beaked whale Walker and Coe, 1990)
ginkgo-
81 | Ziphiidae I\/ilre]:ljog(ljoednosn toothed 1 (Baulch and Perry, 2014)
ginkg beaked whale
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82 | Ziphiidae Mesgplodon RAYgS BE A{( =0 (Baulch and Perry, 2014)
grayi whale
I Mesoplodon (ECTORQ|S
83 | Ziphiidae hectori beaked whale 0
LSl Deraniyagala’s
84 | Ziphiidae hotaula yagaiay (Abreoet al.
. beaked whale
Deraniyagala
85 | ziphiidae Mesop}odon strap-toothed 0
layardii whale
I Mesoplodon True's beaked (Baulch and Perry, 2014; Luskel,
Ziphiidae mirus whale ! 2018, 2015)
N Mesoplodon Perrin's
87 | Ziphiidae perrini beaked whale 0
g2l [ Ziphiidae Mesoplodon pygmy beaked 0
peruvianus whale
_ Mesoplodon Stejneger's 7ALKER AND (ANSOBtal,
89 | Ziphiidae stejnegeri beaked whale 1 2012b)
90! | Ziphiidae Mesoplpdon spade-toothed 0
traversii whale
I Tasmacetus Shepherd's
'O O [z#al, 008
91 | Ziphiidae shepherdi beaked whale 1 vel )
(Baulch and Perry, 2014; Bortolattal,
. &OSTER AND (AR&al,
o Ziphius Cuvier's , U Sé &,R018; Poetat al,
92 | Ziphiidae cavirostris beaked whale 1 2017; Ponceledt al, 2000; Santost al,
2007, 2001; Simmonds, 2012; Walker a
Coe, 1990)

r||d

9AMAD/

'"OMEF
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References for Table Al

IBREO . ! -ACUSI % "LATCHLEY $ #UENCA ' &IRST %VIDENC
"EAKED 7HALE -ESOPLODON HOTAULA )!-52% )NTERNATIONAL *OUR|

'BREO . ! 3 4HOMPSON + & !RABEJO " & 0 3UPERIO - $ ! 3
THE IMPACT OF MARINE LITTER ON MEGAFAUNA 4HE OHILIPPINES AS
HTTPS DOI ORG J MARPOLBUL

'LEXIADOU 0 &OSKOLOS ) &RANTZIS ! JNGESTION OF MAC

%ASTERN -EDITERRANEAN /FTEN DEADLYD -ARINE OOLLUTION "L
marpolbul.2019.05.055

ILZUGARAY , &I -ARTINO - "ELTRAMINO , 2OWNTREE 6 * 3IRO"
IN THE DIGESTIVE TRACT OF A SOUTHERN RIGHT WHALE %UBALAEN,
OOLLUTION "ULLETIN HTTPS DOI ORG J MARPOLBUL

'ZEVEDO ! & ,AILSON "RITO * $ORNELES 02 3LUYS - VAN #UN|
INJURIES TO MARINE TUCUXIS 3OTALIA GUIANENSIS #ETACEA S$EL

HTTPS DOI ORG 3

"AIRD 27 (OOKER 3 + JNGESTION OF OLASTIC AND 5NUSUAL
OOLLUTION "ULLETIN n HTTPS DOI ORG 3 8
"ARROS . " "ASPARINI * | "ARBOSA , ! .ETTO 2 & -ORAES 3

CAUSA MORTIS DE UNA BALEIA PILOTO DE PEITORAIS CURTAS 'LOB
ESTADO DO %SPARITO 3ANTO INAIS DO » #ONGRESSO .ORDESTINO

"ARROS . " IDELL $ + OATTON ' 7 JNGESTION OF PLASTIC
&LORIDA IN 3HOMURA 2 3 'ODFREY -, %DS OROCEEDINGS OF
$EBRIS IPRIL 1M 4AECHNICAL -EMORANDUM (ONOLULU (AWAI
"ASSOI - IVALIA*Y.0O DA DIETA ALIMENTAR DE TONINHA OONTO

CAPTURADAS ACIDENTALMENTE NA PESCA COSTEIRA DE EMALHE NO
'RANDE "ACHELOR 4HESIS

"ASTIDA 2 2IVERO 20DRAGUEZ $ ORESENCIA INUSUAL DE
ESTOMACALES DE LA FRANCISCANA OONTOPORIA BLAINVILLEI IN 4
A #OORDENA+%O DA OESQUISA E #ONSERVA+%O DA &RANCISCANA
05-09. November, Porto Alegre.

"AULCH 3 OERRY # %VALUATING THE IMPACTS OF MARINE DE
n HTTPS DOI ORG J MARPOLBUL

Baxter, A., 2009. Blue whale reveals a sobering reminder about the threats of marine debris. Bycatch
#OMMUNICATION .ETWORK .EWSLETTER n n
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"ERMEDEZ 6ILLAPOL , ! 3AYEGH ! * 2ANGEL - 3 20SS0O ,0ONDO
PRESENCE OF 21SSO S $OLPHIN 'RAMPUS GRISEUS #UVIER #ETA
#IENTAICA 5%/ !GRACOLA n
"ESSELING % &OEKEMA % - 6AN &RANEKER * ! ,EOPOLD - & +]
, )J*2ER * +AMMINGA 0 +OELMANS !! -ICROPLASTIC IN A MA
NOVAEANGLIAE -ARINE OOLLUTION "ULLETIN n HTTPS DOI (
"OGOMOLNI !, OUGLIARES + 2 3HARP 3 - OATCHETT + (ARRY
-ORTALITY TRENDS OF STRANDED MARINE MAMMALS ON #APE #C
TO $IS 'QUAT /RG n HTTPS DOI ORG DAO
"ORTOLOTTO "! -ORAIS )/ " &ERREIRA 02" 2EIS - DO 33 DO
ON A PREGNANT #UVIER S BEAKED WHALE :IPHIUS CAVIROSTRIS ST
HTTPS DOI ORG S
"OSSLEY - "OUWMAN ( %VANS 3 7 #OLE . 9IVE . 3 # + +YLI
BLUE .ATURE !'USTRALIA n
"RENTANO 2 OETRY - 6 -ARINE DEBRIS INGESTION AND HU

+OGIA BREVICEPS IN SOUTHERN "RAZIL -ARINE OOLLUTION "UL
marpolbul.2019.110595

"YRD ", (OHN '!''! OVEWELL '. IILTMAN + - "ARCO 3 ' &RIED
-OORE + 4 20SEL 0% 4HAYER 6 STRANDINGS AS INDICATC
interactions off the coast of North Carolina. Fishery Bulletin 112, 1-23. https://doi.org/10.7755/FB.112.1.1

#ALDWELL - # #ALDWELL $ + BIEBENALER * " IBSERVATIO
DOLPHINS 4URSIOPS TRUNCATUS IN THE NORTHEASTERN 'ULF OF -/

#ASCADIA 2ESEARCH #OLLECTIVE %XAMINATION OF GRAY WHA
CONTENTS BUT NO DEINITIVE CAUSE OF DEATH IPRIL ;777 $0
www.cascadiaresearch.org/projects/stranding-response/examination-gray-whale-west-seattle-reveals-unusual-
STOMACH CONTENTS NO ACCESSED

#ASSOFF 2 - -OORE + - -C,ELLAN 7! "ARCO 3 ' 2OTSTEINS $
IN BALEEN WHALES $ISEASES OF !QUATIC /RGANISMS n HTT
#AWTHORN - 7 NTANGLEMENT IN AND INGESTION OF PLASTI

IN .EW :EALAND WATERS WITH DEBRIS AND ACTIVE ISHING GEAR OR
OF MARINE DEBRIS (ONOLULU (AWAII

#ECCARELLI $ - JMPACTS OF PLASTIC DEBRIS ON IUSTRALIAN |
$EPARTMENT OF THE %NVIRONMENT 7ATER (ERITAGE AND THE !RTES

#HATTO 2 T7ARNEKE 2 - 2ECORDS OF #ETACEAN 3TRANDINGS
"EAGLE 2ECORDS OF THE -USEUM AND !RT '"ALLERIES OF THE .ORTH



MESSAGE INABOTH(®6 3 (/#+).' )-01#4 /& 0,134)# 0/,,54)/. /. 7(!,%3 1.$ $/,0().3 1.$ (/7 7% #!. 2%6%23%

#OLE 4 (ARTLEY $ '"ARRON - -ORTALITY AND 3ERIOUS )NJ
ALONG THE %ASTERN 3EABOARD OF THE 5NITED 3TATES

#OWAN $ & 7ALKER 7! "ROWNELL 2, OATHOLOGY OF SMALL

BEACHES IN "RYDEN - - (ARRISON 2 %DS 2ESEARCH ON $OLP

DA 20CHA * - INDRIOLO ! OROGRESS REPORT ON CETACEAN

FOR THE CALENDAR SEASON 2EPORTS OF THE )NTERNATIONAI

$E OIERREPONT * & $UBOIS " $ESORMONTS 3 3ANTOS - " 20

#HANNEL CETACEANS STRANDED ON THE COAST OF .ORMANDY *OUF
HTTPS DOI ORG 3

DE 3TEPHANIS 2 'IM¥%NEZ * #ARPINELLI % ‘'UTIERREZ %XPOSIT

WHALES OLASTICS DEBRIS -ARINE OOLLUTION "ULLETIN n H
$EAVILLE 2 *EPSON 0 $ 5+ #ETACEAN 3TRANDINGS )NVESTIC
1st January 2005 — 31st December 2010.

$ENUNCIO 0O "ASTIDA 2 $ASSIS - 'lARDINO ' 'ERPE - 20DRAG
DOLPHINS OONTOPORIA BLAINVILLEI 'ERVAIS AND D /RBIGNY F
HTTPS DOI ORG J MARPOLBUL

$1 "ENEDITTO ! IWABDI $ (OW MARINE DEBRIS INGESTION DI
COASTAL AREA -ARINE POLLUTION BULLETIN HTTPS DOl ORG

$1 "ENEDITTO ! O - /ILIVEIRA ! DA 3 $EBRIS INGESTION BY (

IN THE WATER COLUMN TRULY MATTER -ARINE OOLLUTION "ULL
marpolbul.2019.04.074

$I "ENEDITTO ! O - 2AMOS 2 - ! -ARINE DEBRIS INGESTIO!I
DIFFERENCES BETWEEN SYMPATRIC SPECIES -ARINE OOLLUTION
marpolbul.2014.03.057

$ONOGHUE - & .EW EALAND OROGRESS REPORT ON CETACE/
2EPORTS OF THE )NTERNATIONAL 7HALING #OMMISSION )7#

DOS 3ANTOS #OSTA 0 # DE #ARVALHO ! O - DE 'RAEJO "ARBOSA
OL-STICO POR OEPONOCEPHALA ELECTRA 'RAY ENCALHADA VIV
"RASILEIRO DE /CEANOGRAIA .OVEMBER ISSOCIAO "RASI

Janeiro, Brazil.

UURAS 'OMER | - 'ALOV ! 'OMER I 4 &KRTI $ URKOVI 3 ,
( "OTTLENOSE DOLPHIN 4URSIOPS TRUNCATUS DEPREDATIOI
PARTS -ARINE -AMMAL 3CIENCE n HTTPS DOI ORG J

&ERNANDEZ 2 3ANTOS - #ARRILLO - 4EJEDOR - OIERCE '

THE #ANARY )SLANDS n *OURNAL OF THE -ARINE "IOLOGICAL !¢
https://doi.org/10.1017/S0025315409000290
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&OSSI - # #ASINI 3 #ALIANI ) OANTI # -ARSILI 6IARENGO
SERENA & J/UERGHI ! $SEPLEDGE - ( 4HE ROLE OF LARGE N
QUALITY OF PELAGIC MARINE ECOSYSTEMS -ARINE %NVIRONMENTA
marenvres.2012.03.003

&OSSI - # #OPPOLA $ "AINI - "TANNETTI - '"UERRANTI # -A
,ARGE ILTER FEEDING MARINE ORGANISMS AS INDICATORS OF N
STUDIES OF THE -EDITERRANEAN BASKING SHARK #ETORHINUS MAX]I

%NVIRONMENTAL 2ESEARCH n HTTPS DOI ORG J MARE]
&0OSTER . 2 (ARE -0 #EPHALOPOD 2EMAINS FROM A #UVIER S
IN +ODIAK 'LASKA .ORTHWESTERN .ATURALIST n HTTPS DOl
'"EISE 'OMES . ICORR%NCIA DE PL-STICO NO ESTCMAGO DE

$ELPHINIDAE IN OROCEEDINGS ))) 2EUNIAN DE 4RABAJO DE %SPE
3UR -ONTEVIDEO PP n

‘ILL ' 2EID 2 * &AIRBAIRNS " 2 OHOTOGRAPHIC AND STRAN
debris and creel rope entanglement to minke whales (Balaenoptera acutorostrata) and other marine life in Scottis
WATERS %UROPEAN 2ESEARCH ON #ETACEANS %UROPEAN #ETACE

'"OMER | ( UURAS 'OMER | - 'OMER | 4 ,UCT  ( $ALEBOUT - '
(UBER U "IOLOGICAL ASPECTS OF #UVIER S BEAKED WHALE :lI
OF THE 'DRIATIC 3EA %UROPEAN *OURNAL OF 7ILDLIFE 2ESEARCH
0032-8

'OOD 4 *UNE *! %TNIER - "ROADHURST IUANTIFYING THE
FAUNA OF OUGET 3OUND AND THE .ORTHWEST 3TRAITS ;777 $OCUMENT
OF DERELICT ISHING GEAR ON 'OOD *UNE A BB C D D
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