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INTRODUCTION

Cetaceans are known to be affected by marine litter through ingestion and entanglement in fishing
nets; the phenomenon is welkinown in the ACCOBAMS area, and information exists mainly from the
monitoring of strandings in the Mediterranean and the Black Seas.

Overall, in comparison to the level of understanding that exists for some other marine species such as
sea turtles and albatrosses, the current level of understanding of the threat posméitiye debris to
cetaceans is podiSimmonds, 2012).

In 2016, Parties to ACCOBAMS identified marine debris as a potentially key conservation issue to be
addressed in priority by assessing impacts of ghost nets and plastic materials on cetaceans, in their
2017-2019 Work Programme. One way to improve the assessment would be to propose a standardized
protocol to collect relevant data, including those to be collected through stranded cetaceans.

In this context, a collaborative approach of ACCOBAMS with atl®mrantOrganizations is essential

to address the issue aharine litter impacts Therefore,a joint ACCOBAMS/ASCOBANS/BRE
workshop on marine debris and cetacean strandivags held on Friday"8April 2018 in La Spezia,

Italy. It was organized joig by the Agreement on Conservation of Cetaceans of the Black Sea,
Mediterranean Sea and contiguous Atlantic area (ACCOBAMS), and the Agreement on the
Conservation of Small Cetaceans of the Baltic, North East Atlantic, Irish and North Seas (ASCOBANS).
Strengthening collaboration between global and regional intergovernmental organizations and NGOs
interested in this issug&vasan objective of this workshop, in order to ensure better synergy and to
optimize efforts.

It was supported by ACCOBAMSBough Volurtary Contributiors from Italy andthe Principality of
Monacq and by the Regional Activity Centre for Specially Protected Areas (SPMRRUONEP).

The agenda of the worksh@ppears inAnnex lof the report.

More than eighy attendees from 2 different Countries participatedn the workshop. The list of
participants can be found iAnnex 2of the report.

Theworkshopprovidedthe opportunity (i) to further developeffective cooperationwith the ongoing
regionalinitiativeson marine debris,includingghostnets, (ii) to assesshe impactof plasticmaterials
on cetaceansand (iii) to discusgequirementsfor the development of a commonapproachandjoint
guidelines
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[I.  MARINE LITTER&hair:Mr. Mark SIMMONDS)

1 Morgana Vighic MEDSEALITTERetting common methodologies for monitoring floating
litter and its impact on biodiversity in the Mediterranean Sea

Marine litter is a globalthreat for marineorganismsjncludinglargevertebratesasmarinemammals.
Unfortunatelythe semienclosedMediterraneanbasinis heavilyaffected by this issue.To prioritize
marine conservationmeasuresgconsistentdata are neededto analyselitter impacton marinefauna.
Regionalnational and international programshighlightthe necessityof effective and widely agreed
standardizednonitoring protocolsof floatinglitter andits impact. The(InterregMED)MEDSEALITTER
projectrisesin this frameworkandfocuseson the developmentof effectivemethodologiedo monitor
the potentialimpactof macrolitter on megafaunaThepartnershipof the projectbringstogetheritaly,
France, Spain and Greecewith scientific organizations,MPAs and NGOsto develop, test, and
implement efficient monitoring protocols for marine litter both at basinand local MPA scale.The
project focuseson monitoring both micro- and macraolitter, floating and ingested,usingdifferent
methodsandplatformsof observation Duringthe first W & (i dzRh&adesfrib@icmonitoringof macro-
litter and macrofaunawere conductedfrom different platforms (visuallyfrom ferries, smallerboats,
andaircrafts,andthroughaerialphotographgsakenfrom aircraftsanddrones).Theeffectsof potential
covariatesvereanalysedo setthe protocolparameterstype of platform (height/ speed) stripwidth,
weather and visibility conditions,experienceof observersJower sizelimit of items, prevalentitem
sizesand colors of items, type and resolution of sensors.Preliminaryresults highlight a seriesof
recommendations for monitoring including: spatial and temporal stratification; adaptation of the
collectiondatasheet,strip width andsizeclasse®f litter to the type of platform andtechniquesused;
reviewof the JRC/UNERIAPmasterlistsaccordingo surveygesults;synopticallycollectionof macro
faunadatato identify areasand season®f higherrisk. Thedraft protocolis goingto be testedduring
2018in pilot areasrepresentativeof the variousMediterraneanecologicakonditionsand resultswill
be used both for the direct managementof the MPAsinvolvedin the project and to support the
establishmenbf standardizedconservatiorproceduresat largebasinscale.

1 Léa David; Floating marine litter distribution and overlap with cetacean distributionhia
westernMediterraneansea

LéaDavidpresentedon behlafof her co-authorsDiméglioN.and Campand., their studyinvestigating
the composition,density and distribution of floating macrofitter alongthe Ligure Provencabasin
with respectto cetaceanspresence Surveytransectswere performedin summerbetween2006and
2015from sailingvesselsvith simultaneouscetaceanbservationsDuring5171km travelled, 1993
floatingitemswererecorded.Plasticavasthe predominantcategory(86.7%andoverall meandensity
reached15 items/kn?. Kerneldensityestimationfor plasticsrevealedubiquitousdistribution rather
than highaccumulatiorareas mainlydueto the circulationdynamicof this area. Thepresencerange

" VighiMorgand; Aguilar Alek ArcangeliAntonell&; AtzoriFabrizid; Borrell Asinciont; Carosso LafaCrosti
Robertd; DarmonGaglle; DavidLéa; Di-Méglio Nathalie®; Di VitoStefani&; FraijaFernandeNatalid; Frau
Francesci GambaianDelphing; GarciaGarin Odéi Miaud Claudé; Ragaluan Antoni6.

IUniversityof Barcelonag Spain?2lSPRA Italy; 3CapoCarbonaraVPA- Italy; * Cnrscefe-France® EcoOcéan
Institut - France? LegambienteDNLUS Italy; 7 Universityof Valencia Spain.



ACCOBAMECS Joint WK on Marine Debris and @lirajn/2018/ Report

of cetaceang259sightings 6 speces)correspondedy ~50%with plasticdistribution, indicatinghigh

potential of interaction,especiallyn the easternpart of the area,but effectiverisksfor marinespecies
might be underrepresented Amongstthe perspectivesdata collectingfrom ferries (FLTNetwork

med),on marinelitter andfaunain parallel,mightexpandthe coveragdan the MediterraneanSeaand

allowsuchanalysisat alargerscale.

1 Marian Paiu ¢ Project on the Black Sea Cross border cooperation progfamsessing the
vulnerability of the Black Sea marine ecosystem to human pressuxBEMONE
Thescopeof the project ANEMONES an harmonizedmonitoringand assessmentyasedon scientific
knowledge of the seaand coastisthe indispensabléasisfor the managemenbf humanactivities,in
view of promotingsustainablaiseof the seasand coastsand conservingnarineecosystemandtheir
sustainabledevelopment.
The overall objectivés to deliver, through collaborative efforts among partners, a common strategy,
themes and productselated to regional harmonized monitoring and assessment of the Black Sea, as
an indispensable basis for the management of human activities in view of promoting sustainable use
of the Black Sea and its coasts and conserving its marine ecosystems.

1 Universty of La Rochell& Benjamin Guichard - Sea mammals and marine litter: existing
protocols, data and analyses from French waters

Interaction of sea mammals with marine litter is ancient but poorly documented. So far the issue has
not been a primary objéive for monitoring in France, therefore available data arepbyducts of pre

existing protocols, mostly anecdotal information and little summary statistics. This presentation gives
an overview of the French stranding network, provides available infoomatn marine mammal
interaction with marine litter, as documented from stranded animals, and shows an attempt to map
risk areas from aerial surveys. The French strading network has been established in 1972 and its
general goal is to monitor changes marmammal species composition, cause of death, health status,
biological parameters. It is composed of 400 field correspondents, including 25 veterinarians, and is
run the national marine mammal stranding data base and associated organ and tissue banknaé\n onl
reporting system is now available. Routine analyses include carcass drift back calculation to identify
areas of mortality at sea, age and reproductive status, necrogdieduding entanglement in marine

litter - and associated analyses. Other anaty§hiet including ingestion of marine litter, contaminants,
genetics, stable isotopes) are conducted on a project by project basis. Among seals, 0.5% individuals
were found to be entangled in marine litter, over the period 2@@#8sent, whereas for cetacea no

more than 0.1% were found entangled, mostly debpers as sperm or beaked whales. As a
complement to stranding data, aerial visual survey can provide valuable data on the distribution of
marine litter floating at sea and allow risk areas to be hagteéd by examining how marine megafauna

and marine litter distributions overlap. An example of this approach involving sea turtles is given.

" Benjamin Guicharg Cécile Dafs Fabien Demarét Vincent Ridol3¢,

1- Agence Fracaise pour la Biodiversité, Brest;

2 - Observatoire Pélagis, Université de La Rochelle/CNRS, La Rochelle;
3- CEBQniversitéde LaRochelle/CNR&aRochelle
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1 Nino Pierantonio- Relevant debris to be targeted for cetaceans

The 20172019 Work Programme of The Agreemenmnt the Conservation of Cetaceans of the Black
Sea, Mediterranean Sea and contiguous Atlantic area (ACCOBAMS) requested an assessment of the
impact of plastic bags, microplastics and other plastic materials ingested by cetaceans. This review
considers the aailable information, which has increased in recent years, although a clear and
guantifiable assessment of effects specifically on cetaceans remains elusive. Here we identify the
cetacean species in which impacts of plastic debris and, more generally,entittéén have been
documented. The types of debris affecting cetaceans are also presented.

The study concludes that cetaceans are affected by a wide range of types of debris and that effects
range from negligible, through chronic to debredated mortalties, although clear cases of ingested
marine debris causing deaths remain few and scattered. The study is unable at this time to point at
particular debris types as presenting a particular threat to cetaceans but we do make a series of
recommendations witih will help this situation to be better understood and addressed. These includes
development and dissemination of standard post mortem protocols and further research to identify
hot-spots.

The full study is availabla Annex 3of the report.

1 Mark Simmonds- Draft protocol for relevant data gatheringnd sharing related to the
targeted debris

It is essential to identify standardised procedures to collect information on debris, and to be included

in the many well stablished necropsy protocol already existing worldwide.

The study proposes that the following types of information related to marine debris, should be

collected during cetacean strandings

1. Postmortem examinations should be conducted using a classidtdreitial diagnostic
approach, when possible, to enable:

a. The detection of trauma, chemical exposure and other sequelae related to exposure;
and

b. The analysis of their roles in contributing to morbidity and mortality in the context of
other potential causessuch as infectious or noninfectious disease, nutrition, and
other possible aetiologies.

2. In situations when a full differential diagnostic approach is not possible, efforts to document
the presence of marine debris, both ingested and entangled, shstilldoe put into place.
These efforts should focus on both macrodebris and microdebris and should include the
following components:

a. Standard cetacean necropsy protocols should be followed (e.g. McLellan et al. 2004,
Pugliares et al. 2007, Moore & Bar2013);

b. Gross necropsy examination and report: description, sketches, images,
measurements, collection and preservation of entanglement/debris, and affected
body part(s);

c. The entire gastrointestinal tract should be opened and examined, and debris should
be characterised by:

i. Material (if plastic, polymer type e.g. polyethylene, polypropylene,
polystyrene, polyamide (nylon), polyester, acrylic, polyoximethylene,
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polyvinyl, polyvinylchloride, poly methylacrylate, polyethylene terephthalate,
alkyd, polyurethane)

ii.  Size (please refer to the definition of mieranese and macrodebris): the size
of each item should be recorded.

iii. Colour (e.g. transparent, crystalline, white, cledrite, cream, red, orange,
blue, opaque, black, grey, brown, green, pink, tan, yellow)

iv.  Shape (e.g. for pellets: cylindrical, disks, flat, ovoid, spheroids; for fragments:
rounded, subrounded, subangular, angular; for generatregular, elongated,
degraded, rough, and broken edges)

v. Mass

vi.  Volume

d. All evidence should be identified as to soeitusing established techniques (Browne et
al. 2010, 2015b, a) as practical and in collaboration with the relevant industries, to
maximize the integration of data into these industries, such as plastics and fishing.

e. Further analyses such as histopatholpigyaging, analytical chemistry, blood test and
organ function tests, should be undertaken to document the presence of and type of
debris as well as possible impacts.

f. Criteria for the assignation of degree of confidence of findings (e.g. quality ofafata)
entanglement or ingestion contributing to or causing morbidity and mortality should
be used (Moore et al. 2013).

The full study is availabla Annex4 of the report.

CETACEAN STRANDIN@ESair: Mr. Patrick VAN KLAVER)

1 Patrick Van Klaveren Overview of National Stranding Networks in the ACCOBAMS Area
During the Sixth Meeting of the Parties to ACCOBAMS (Monaed®5 Abvember 2016), Parties

requested the ACCOBAMS Scientific Committee to approach the ECS, IWCQBANS@ order to

develop acommon operational stranding protocol taking into account the proposed common
definitions, the common data collection and the common necropsy protocol annexed to the Resolution

6.22.

Therefore, in order to draft recommendatisnthe ACCOBAMS Secretataminched through the

national focal points guestionnaireand a templatet { G N» YRAY 3 bS{Gs2N] hNBI yAal
18 Countries (including 13 regional entities in Italy and Spain) answered to the questionnaire listing

102 entities invéved in the national stranding networks (tabl). Unfortunately, none of the countries
FyagSNBR (2 GKS ljdzSadAz2y aAF @&2dz R2y Qi KI @S | ai
{2YS 2F GKS AYyTF2NNIGA2Y 6SNBE 02ttt SOGSR FTNRY LINB
were in a process of restructuring their network.

The description of the involvement of each entities shows 25 which have a role in national coordination

and give some precise information on the main others topics they are tackling, like biological analysis,
reporting, necropsies.

I Theterm & a G NJO/SRIS RisSekpyiridedto include animals, dead or alive found floating or swimming,
respectivelyin shallowwaters,in the latter case showingclearsignsof physiologicatlysfunction.
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Most of the Countries haveither a welldocumented on the field data collecting tool or a simple list

of items to be observed.

From the questionnaire, some information could be collected on specific topics like necropsies, tissues
banks, release and rehabilitation centre and the attention on marine debris during necropsies.

In some countries, the national coordinators implement a lot of missions but in others functions were
RA&GLI GOKS& Ay &SOSNIt aLSEOAMSiAea2ON ASYAI AaleraSias yady |
Ly G4KS RSAONALIIAZ2Y 2F GKS dadNRBy3d FyR 6SIF1 G2LRAC
countries are willing to go further in the analyse of data collected in particular related to the cause of

the death and betteuse of the sampling for further studieghis was also reflected in the assistance

or support expected from the ACCOBAMS permanent Secretariat.

The relation to MEDACES vearsuallythe less documentedspectfrom the answerseceived No one
commenedonthe use of MEDACES data.

Follow up from the survey:

1 On the field it is clear that thewell documented resolution ACCOBAM326should be
completed by a proposition of field datasheet for some countiidde alsoto facilitate
communications through the ésting national data haks

9 This datasheet could be completed by someensrelated to marine debris.

1 A web access dynamitegister of the involved entities could be drafted including the
availability for exchange and cooperation

9 Capacity building is eeled in some several for samplings, necropsies and exchange with
tissues banks

The full study is availabla Annex5 of the report.

1 Aline KuehiStenzel Overview National Stranding Networks in the ASCOBANS area
The aim of the Agreement is to promote close cooperation between countries, with dovaskieving
and maintaining a favourable conservation status for small cetadbamgghout the Agreement Area.
The principal measures by which this objective is t@atigieved are outlined in the Conservation and
Management Plan, which appears as an Annex to the Agreement, and which requires Parties, inter
alia:
1 to establish an efficient system for reporting and retrieving-chyches and stranded
specimens and to carmut, in the framework of the studies mentioned above, full autopsies
in order to collect tissues for further studies and to reveal possible causes of death and to
document food composition. The information collected shall be made available in an
international database.
9 to establish the obligation to release immediately any animals caught alive and in good health.
(applies to live stranded animals also)
Resolution 8.10: Small Cetacean Stranding Response (2016) Calls for best practise guidelines for
responseto strandings events and establishment of an updated strandings protocol within the
frameworks of IWC, ACCOBAMS and ECS.
Morever,iy f AYyS GAGK wSazftdziazy yom ! {/h. 1 b{Q ylLiAz2Y
on bycatch resource depletionmarine debris surveys & researghuse of bycatche& strandings
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1 Lonneke I. ljsseldijk Strandings and marine debris: an overview for the Dutch situation

Stranding records in the Netherlands are maintained by the Natural History museum of Leiden
Naturd A 48X aAyOS mdptTnQa yYyR OdNNByiGfteé K2fR (K2dzal yR
database is updated at least once a week and all records can be viewed online at
www.walvisstrandingen.niStranding numbers of harbour porpoises have always been below 100 per
@S NE odzi AYONBIaS aixyoS GKS wnnnQa GAff 2y @SN
years in 2011 and 2013 both counting almost 900 stranded porpoises. The beacheNethtbdands,
bordering the southern North Sea, are all sandy and well populated, therefore it is believed that all
stranded animals are found and eventually reported. Since 2006, post mortem examination on a
subsample of all stranded cases are conductedhat Faculty of Veterinary Medicine, Utrecht
University (UU), by experienced veterinarians and biologist. The main aim of the research is to
determine causes of death, especially the discrimination between natural and anthropogenic causes.
The research ifunded by the Dutch Government, due to the involvement of this species in several
regional, international convention (e.g. ASCOBANS, MSFD and Habitat Directives). In addition, samples
for tissue banking and other researches are collected.

One of the addibnal project that the UU is involved in focusses on the presence of marine debris in
stranded cetaceans. This is a collaboration with Wageningen Marine Research and Bureau
Waardenburg. Collectively, we published the results of the examination of 654 uragmypoise
stomachs for the presence of marine debris in AMBIO in January.20&8howed that the frequency

of occurrence of plastic litter was 7% using overflow method, but this percentage increased to 15%
using a 1mm sieve in addition to the overflavethod. We concluded that standardization of methods

is necessary, as proven by our study, but that in general harbour porpoises in our sample size presented
a low frequency of ingestion of minor numbers and masses of litter items. Therefore, porpoiset do
seem to be the strongest candidate for annual monitoring of marine debris, as only catastrophic
changes may become visible during monitoring of this species. In addition, post mortem investigations
did not reveal any cases of fatal plastic ingestian,di least one case of fatal entanglement in fishing

gear (nonbycatch).

From ten other species comprising of 34 individuals (both balesnwell as toothed whales),
gastrointestinal tracts were analysed. Plastic items were found in sperm Wiaaledeked whale$

but not in any other species and no cases of fatal ingestion were determined. Standardized protocol
are however required in order to compare results between animals, species and international, with
considerations among sample procedure stdri the stranding event. This include a best practise

per species (e.g. which parts to sample from which species, depending on their size), logistics,
environmental pollution from items flying in during beach necropsies, as well as in the lab.

*kk

By: Lonneke L. IJsseldijk, Faculty of Veterinary Medicine, Utrecht University

2vanFranekerJ.A.,RebolledoE.L.B.,HesseE.,IJsstlijk, L.L.,Kiihn,S.,Leopold M., & Mielke, L.(2018).Plasticngestionby harbour
porpoisesPhocoenghocoenain the Netherlands Establishing standardisednethod. Ambio,47(4),387-397.
3Unger,B.,RebolledoE.L.B.,Deaville R.,Grone A., IJseldijk,L.L.,Leopold M. F.,... & Herr,H. (2016).Largeamountsof marinedebris
foundin spermwhalesstrandedalongthe North Seacoastin early2016.Marine pollution bulletin, 112(1-2), 134-141.

4 RebolledoFE.L.B., 1Jsseldijkl.L.,GeelhoedS.C.V(2018).Investigatinghe occurrenceof marinedebrisin strandedwhalesand dolphins
in the NetherlandsPosterat EuropeanCetacearSocietyconference LaSpezialtalia, no. BS06.
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1 Rob Deavle - Evidence (positive and negative) of marine debris ingestion from the UK
strandingprogramme side

1 SandroMazzariolcThe Data collection form proposed in the ACCOBAMS Resolution 6.22

An autopsy, also known as a postmortem examination or necropsyspe@alized procedure that
consists of a thorough examination of a carcass by dissection to determine the cause and manner of
death and to evaluate any disease or injury that may be evident. It is usually performed by a specialized
veterinarian with a spéfic training in animal pathology. If trained personnel is not available,
BSGSNAYIFNAFYA |YRKk2NJ oA2f23Aad 6AGK |y | RSIldza aS
the gross and sampling procedures, as well as some of the main ancillary an@ysastance life
history, genetics, gastric content analyses, toxicological studies).

Information has scientific value only when carefully documented data are collected systematically
using appropriate terminology. Depending on conditions listed iagaaph 1, data collection, as well

as the postmortem procedure, may be basic (Level A), intermediatee( B), or detailed (Level The

use of standardized data sheets and forms is recommended working on theMie&se refer to the

ACCOBAMS Resoluti6.22.

DISCUSSION AND CONCLUSIONS: DATA MANAGEMENT ANDAWEEDS
Mr. Aviad SCHEININ)

1 Benjamin Guichard; INDICIT: Is entanglement a relevant indicator of the impact of marine
litter on marine mammals with marine debris?

INDICIT(Implementation Ofindicators Of Marine Litter On Sea Turtles And Biota In Regional Sea
Conventions And Marine Strategy Framework Directive Ansas)iwo year project (february 20%7

february 2019 funded by the European Union. The consortium, composed of researcherg from
RAFTFSNEBY UG O2dzyiNAS&Z A& O2YYA (NaSne Stiategy Bramelvd?kNI (i K S
Directive (MSFD and other international environmental policies aiming at protecting the marine
environment (especially thBarcelona conventigrthe OSPARanvention the HELCOMtc).

Lb5L/ L¢ F20dzaSa 2y O KBariBedidtgd NI LIGKNRIOK F AT al e a{ G5
the Good Environmental Status (GES) of the marine environment by 2020 with respect to marine litter.

The overarching aim is to develop a set of standardized tools for monitoring the impacts of litter on

marine faunaas biGA Y RA OF G 2 NARY HyYARIAIGING 2AN0OINS aGISIRONEE & S dzNJ
LYRAOFG2NI H dal NAYS 6AtREATFS Syl yditeSingsstedby Ay RS6
FAAKKk aSF (dzaNIES 6RSONREA AlSYa fmMYYOE®

Targeted species we evaluated and the feasibility of implementing an entanglement indicator was
assessed through a survey involving stranding/rescue networks, biologists and field naturalists.
Cetaceans, sea birds, marine turtles, sharks but also benthic invertebratesested as indicator

species. The main constraint for using vertebrates was linked to the difficulty to distinguish
entanglement caused by active gears or by ghost fishing gears. The use of benthic invertebrates as a
potential indicator of interactions beteen marine organisms and litter, monitored through Remotely

Operated Vehiclesyasalso discussed.

10


http://www.msfd.eu/
http://www.msfd.eu/
http://ec.europa.eu/environment/marine/eu-coast-and-marine-policy/marine-strategy-framework-directive/index_en.htm
http://web.unep.org/unepmap/
http://www.ospar.org/about
http://www.helcom.fi/about-us/convention
http://ec.europa.eu/environment/marine/good-environmental-status/descriptor-10/index_en.htm
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1 Céline Arnat OBSENMER
OBSenMER is a collaborative platform that facilitates the capture and analysis of observations at sea.

It concerns all types of @ervations: marine mammals, sea turtles, fish, birds, but also human
activities, such as boating, fishing. , pollution, etc.

OBSenMER is aimed abllecting and sharing data on the Mediterranean mafaona and
envitonmental factors.

A possible developmeraf OBSenMER would be a dynamic interface for general public application
(cetacean stranding monitoring, turtle nesting monitoring, marine waste monitoring), a creation of a

yS6 dzaSNJ (eSS 6aLISOASE 2NJ INRdzZL) NBFSNBSaovsz SELRN
More information onhttp://www.obsenmer.org/ .

1 Rob Deavilleg Aweb-accessed database for marine mammal stranding and necropsy ddta

Across the ASCOBANS region, severailtknng strandings monitoring and investigation programmes
hawe been in place for several decades. Data that are collected during the course of such investigations
are routinely recorded on national/local databases and in many instances, made available through
reports and/or public release of information.

However, nacentralised point of access across the ASCOBANS region currently exists to facilitate the
display of centralized data on both strandings and any necropsies that may have been carried
outSeveral international initiatives are currently being pursued thaehaad or will lead to such data
portals on strandings e.g. the Mediterranean Database for Cetacean Strandings (MEDACES) in the
'/ /h.!ta{ NBIA2Y | yR K Sonitgring ah#l fndlysia Plaffofin the USA f (G K a
(Simeone et al. 2015). The creatidreovebaccessed database of data on strandings in the ASCOBANS
region would help facilitate the delivery of a loestanding objective of the Conservation and
Management Plan of the Agreement.

It would initially allow periodic upload and display of datastrandings, followedht a later date by

the upload and display of data on causes of death in animals wiem®psies have been carried out.

It would allow display to a variety of end users, vatlocation of appropriate access levels. End users
could irclude, but not be limited to thegeneral public, media/press, policy officials, the scientific
community and of coursestranding networks that contribute data.

The collective integration of stranding datasets across the region, leading tprdueiction d a
significant combined dataset on strandings over a 20+ year period, woedde significant synergies
between stranding networks and will hopefully help facilitatiditional collaborations. The inception

of such a system would also potentially enablere efficient investigation of issues that may be
transnational in nature (e.g. Dolman &t 2008, Unger et al. 2016, Peltier et al. 2017).

The putative wekaccessed database would also help promote the roles sfakteholders involved in

the project, from ASCOBANS and Parties and Range Statestional funders and of course,
collaborating stranding networks. Finally, it would hetfucate and inform the public about the drivers
behind cetacean stranding events agmhble us to further our understandj of a wide range of issues,

so that we can try tamprove the longterm conservation status of these charismatic marine species.

1 Sandro Mazzariot Thenecropsy protocol proposed in the ACCOBAMS Resolution 6.22

In order to quantify and explain the reahpact of diseases, human activities and other causes of
stranding, it is necessary to perform systematically postmortem examination of cetaceans found
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stranded on the coast. These procedures should be carried out through a shared approach in order to
compare and exchange data collected during necropsies.

These approaches should be maintained not only within the ACCOBAMS Area but worldwide since the
need of comparison and sharing is a common feeling. For these reasons, the document has been
prepared afterconsulting several colleagues (i.e. pathologists, stranding responders) working in the
ACCOBAMS and ASCOBAMS Areas and also within the International Whaling Commission (IWC).
The present document should be considered gwstmortem examination guidelinsupporting the
development of national postmortem best practices in the Mediterranean Sea, Black Sea and riparian
waters in order ¢ standardize data collectioand support those stranding networks without
specialists working in these fields.

For those coutries without a structured network including veterinarians and laboratories, these
procedures could offer a simple tool to collect data in the proper way also by untrained personnel;
furthermore, the document give also indication and suggestion to develmre detail postmortem
examination. On the other hand, for countries where a more developed procedure has been
established, the present guidelines could give the minimum standard to be achieved.

These guidelines should be considered as the first stgguulti-level approacitonsidering:

BASIC: basic gross examination and data collection

- collection of data on stranding event (date and location coordinates)

- data on animal involved (species, sex, age class, physiological status)
- measuring the animal

- gross examination with general description of main findings

- possible external signs of human interaction

- stomach content examination

INTERMEDIATE: sampling for general ancillary analyses

- sampling and performing microscopic examination and tissue bank
- samging and performing microbiology

- sampling and performing toxicology

- sampling and performing and life history

ADVANCED: specific postmortem examinations and analyses with specific data and samples collection
- Dolphin morbillivirus

- Human interaction (bycatcand ship strikes)

- Sound related mortality

- Mass strandings

In order to diagnose specific causes of death, more detailed analyses and diagnostic procedures should
be implemented: for these reasons, the creationaofist of internationally recognized esgis and

diagnostic laboratoriess proposed and it is recommended to give whoever needs a proper support

for more detailed examinations and/or in case of specific causes of strandings and diseases. In
LI NI A Odzf F NE G KAA& &S E LIS N diagdbsyicSprotocol© th dzisd of Rp8dhiS f 2 LJ
problems, as dolphin morbillivirus mortalities, ship strikes and interaction with fisheries, sound related
unusual mortalities or be considered as advisory consultant. They could also support ACCOBAMS

12
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directyin0 KS OF &S 2F &aLISOAFTAO LINRBofSya NBfFGSR (2 OSI
mortality events.

Finally, the expert panel could be appointed to revise and implement the present document with those
indicatiors and recommendatioa coming fran the dialogue with ACCOBAMS and IWC in order to
compare and share data as well as implement the guidelines with new information and diagnostic
approaches. These could be foreseen periodically during international meeting as European Cetacean
Society whicltould also support a common protocol for postmortem investigation to be used around

Europe.

RECOMMENDATIONS

Collaboratively identify, prioritise and mitigate impacts of marine debris on marine mammals,
informing policy making decisionsand helping to addressthe marine debris problem in particular
through data collectedduring strandings.

StrandingNetworking

1.1. Strandingevents

9 Evaluatiorof the needsfor further developmentof nationalstrandingnetworks;

1 Promotion of establishment of National Strandig Networks under the national
coordination/support;

1 Promotionof harmonizationof strandingprotocols(collection,analysisetc.)in orderto exchange
commondata,asappropriate’ ;

1 Assessmentf existingstrandingprotocols.Tieredguidelines simplerasrequired:Whatisthe de
minimisapproach?;

9 Addition of tiered marine debris collection protocols to updated ACCOBAMS/ASCOBANS

strandingsprotocaols;

Implementationof relevantCapacitybuilding;

Promotion/exchangef bestpracticesin addressingetacean strandingevents*;

Particularfocusin areasof knownhighdensityof marinedebris(e.g.Adriatic);

Speciafocuson strandingdata from low densitiesand/or data deficientspeciege.g.Grampus).

=A =4 =4 =4

1.2. Databanks
Collationof existingdata- which specieswhichregions,etc.;

1 Inventoryof all strandinginformation availablefrom strandingdata banks;

1 Promotionof the establishmenbf regionaltissuedatabankwherethere arenone (e.g.BlackSea
ared);

1 Improvementof communicationbetween tissue data banks and between possibleproviders
Improvementalsoof accessn both ways,providingand collection

1 Establishmenof the minimumsetof samplesandthe properway of collectionfor tissuebanks

* SeeASCOBANSesolutior8.10(2016)and ACCOBAMRBesolutiors.22 (2016)
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Necropsies Improve generalresultsfrom necropsies

1 Investigation of pathogenspresence;

1 Investigationof contaminantlevelsreleasedby debrisingestionand by prey ingestion(trophic
transfer)

9 Establishmentof a list of the most important pollutants, pathogens,etc. which should be
investigatedin orderto havea startingbaseline in commonstudies;

1 Investigationof potentialimpactsof underwateranthropogeniaoise;

1 Identificationof researchgroups/labshat maybe ableto analysematerialcollectedby stranding
networks;

1 Identificationof bestpracticesworldwide;*

1 Harmonizatiorof pathologysamplingmethodologies;*

1 Consideratiorshouldbe givenin usingcategorizationof debrisresultingfrom the MedSealitter
project;

1 Establishmentof a common approach in interpreting results from postmortem analyses
identifyinga commonlanguageand codefor mechanismsaswell ascauseof death.

DataGaps

f Collectionand collation of existingand prospectived y S 3 I dath (@Senceof marine debris)
recordedduringnecropsies;

1 Identificationand assessmendf databanksand newtools/techniquesglobally;

1 Improvementof strandingcontextby relatingto speciegopulationdistributionandabundance

Researcmeedswith future proofing

9 Aerialsurveyd boat surveygseeMedSealitterproject): cost/benefitsanalyses;

1 Investpation of relevanceof usingother animals(marineturtles™ and seabirds)protocols for
includingmarinedebrisdatain cetacearstrandingmonitoring;

1 Lookinto humanimpactsandinitiatives; WHQinitiatives,etc.;

1 Encouragenational/internationalcollabaations.

Policy

1 Promotionof relationsstrandingmarinedebrisdatafor advocatingconservatiorpolicies.

™ Seee.g.classificatiorfrom INDICITMedSealitterprojects
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ANNEX t AGENDA

.  MARINE LITTER$Chair: Mr. Mark SIMMONDS)
a. Regional initiatives / projects,
b. Assessment of impacts on cetaceanstles andbirds might also be addressed)
c. LRSYGAFAOIGAR2Y 2F RSONRA G2 oS GFrNBSGSR ¢
d. Protocol for relevant data gathering / sharing related to the targeted marine debris

[I. CETACEAN STRANDIN@Shair: Mr. Patrick VAN KLAVEREN)
a. Overview of Natioal Stranding Networks in the ACCOBAMS and ASCOBANS areas
b. Overview of national stranding data sheets and inclusion of marine debris information

[ll.  DISCUSSION AND CONCLUSIONS: DATA MANAGEMENT ANDONARFDr. Aviad SCHEININ)
a. Data sources / Databaseshat is needed?
b. Recommendation on the use of stranding / necropsy to gather data on marine debris
c. Proposition for a common operational stranding protocol
d. Research priorities
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ANNEXII cRELEVANT DEBRIS TOBREGETED FOR CETACEANS: A REVIEW OF AVAILABLE
INFORMATION

NINOPIERANTONIHY MARKSIMMONDE, SONJAEISFELEPIERANTONI®

! Tethys Research Institute, Viale G. B. Gadio 2, 20121, Milano, Italy

2Humane Society International, cloUnderwood St, Hoxton, Load N1 7LY and School of Veterinary
Sciences, University of Bristol.

3 Whale and Dolphin Conservation, Brookfield House, 38 St Paul Street, Chippenham SN15 1LJ, UK

[. Abstract
The 20172019 Work Programme of The Agreement on the Conservation of Cetacetres Biack

Sea, Mediterranean Sea and contiguous Atlantic area (ACCOBAMS) requested an assessment of the
impact of plastic bags, microplastics and other plastic materials ingested by cetaceans. This review
considers the available information, which has @aged in recent years, although a clear and
guantifiable assessment of effects specifically on cetaceans remains elusive. Here we identify the
cetacean species in which impacts of plastic debris and, more generally, marine litter have been

documented. Thaypes of debris affecting cetaceans are also presented.

We conclude that cetaceans are affected by a wide range of types of debris and that effects range
from negligible, through chronic to debsislated mortalities, although clear cases of ingested nmari
debris causing deaths remain few and scattered. We are unable at this time to point at particular
debris types as presenting a particular threat to cetaceans but we do make a series of
recommendations which will help this situation to be better undeostoand addressed. These
includes development and dissemination of standard post mortem protocols and further research to

identify hotspots.

Introduction
Marine debris (or marine litter) pollution in the ocean is a global environmental cor{egynSebié

et al. 2015, Worm 2015, Haward 201Becent studiege.g. Law et al. 2010, Sebille et al. 2012, Cézar

et al. 2015, Suaria et al. 2016, Walker 2i&)e demonstrated that plastics, which account for most
of marine debrigGalgani et al. 2000, Barnesadt 2009, Law et al. 2010, Thiel et al. 2013, Law 2017)
are ubiquitous and occur across all oceans, including in remote @g&pdValler et al. 2017[Evidence
suggests that plastics pose a serious threat to marine wildlife, with anrieeerasing lisof species
linked to negative effects from debr{e.g. Laist 1987, Gall & Thompson 20a5y also indirectly to
human health(Thompson et al. 2009a, Rochman et al. 2015, Vethaak & Leslie 20 &ent review

by the United Nations Convention on Bidl Diversity along with more recent investigations
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demonstrate that about 700 species, 17% of which are listed on the IUCN Red List as near threatened
or above, are affected by marine plastic litgecretariat of the Convention on Biological Diversity
and the Scientific and Technical Advisory Par@EF 201,2Gall & Thompson 2015)

Virtually any marmade product can become marine debris when it reaches the marine environment.
Marine debris is normally classified, based on size, into four main cate@oeiesdescribed in terms
of plastics): macroplastigssize greater than 200 mm, mesoplasticsize between 5 and 200 mm,
microplasticg; size between 0.001 mm and 5 mm and and nanoplast&se smaller than 0.001 mm

(e.g.Germanov et al. 2018 and refmnces therein).

Macroplastics are predominantly made up of any sort of item derived from human daily usage, ranging
from plastic sheets to lost fishing ge@r.g. Eriksen et al. 2014pnce released in the ocean, their fate
primarily depends on the dengiof the item which in turns influences its buoyancy, its position in the
water column and its consequent availability to interact with marine spdeigs Wright et al. 2013)
Processes such as biofouling and the colonization of organisms on the sufahesplastic items,

and also the leaching of additives from the plastics, can change the weight of particles, also affecting
whether they float and their position in the water colunjg. Ye & Andrady 1991, Kooi et al. 2016,
Andrady 2017, Avio et al027). Through photodegradation and other weathering proceg¢&regory

& Andrady 2003, Barnes et al. 2008rge plastic pieces can fragment and generate the so called
secondary microplastics (and smaller particles). Microplastic pieces are also prduudedustry
directly and used in personahre products and in other industrial applications; these are termed
WLINRA Yl NBE YAONBLI aGA0aQd C2NJ I &aK2NI o0dzi SEKI dza

transfer of microplastics please refar the Box 1 and Figure 1@ermanov et al. (2018)

Large pieces of litter, in particular plastics, affect wildlife primarily via entanglement and ingestion
(e.g. Derraik 2002, Gregory 2008kthough recent experimental studies describe toxicologicalctf

of smaller pieces of debris at environmentally relevant concentrations in higher vertel{etgs
Talsness et al. 2009, Teuten et al. 2009, Whitacre 2012, Rochman et al. 2013, Rochman 2015, Avio et
al. 2017)

Entanglement in macroplastics can restrithe movement of marine mammals and other
megavertebrates and, in the worst instances, lead to their deaths, sometimes via a protracted process
of increasing debilitatiorfBaulch & Perry 2014yloore & van der Hoop 2012; van der Hoop et al.
2017). Similaly, ingestion can cause blockages and serious damage to the gaststinal tract which

can also lead to deatfe.g. Denuncio et al. 2011, Brandao et al. 2011, Di Beneditto & Ramos 2014,
Deudero et al. 2017)
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Smaller particles of plastic and litter iergeral, and in particular microplastics, can be ingested (or
aspired) by organisms of all sizes, from plankton to humans. These particles have been detected in all

marine environment¢Barnes et al. 200@)nd also enter the human food chgiMathalon & Hil2014)

Ct2FIGAY3a YIFENAYS YIFIONRtEAGOISNE 2yfe O2yailiigdzi Sa
Cozar et al. 2015) and it is nget possible to fully estimate the magnitude of oceanic marine litter
pollution (Worm 2015) Nonetheless, iis now recognised as a critical threat to marine fauna
(Thompson et al. 2014)nd, accordingly, marine litter is included in several national and international
regulations(e.g. Thompson et al. 2009b, Lohr et al. 201These include the EU Marine Strateg
Framework Directive (MSFD 2008/56/EC), with Descriptor 10 specifically focussing on marine litter
(Galgani et al. 2013amongst other legal measufes.

Scientific research on interactions between marine debris and cetaceans has been growing, with
increasing information and data available, and a more than sevenfold rise in the number of reported
ingestion events in the last 50 yedBaulch & Perry 2014There is also a concomitant increase in the
number of cetacean species recorded to have ingestedeen entangled in debri®enuncio et al.

2011, Poeta et al. 2017)

In this work we present a review of available information on the number of species in which impacts
of plastic debris and, more generally, marine litter have been documented in tefrbwtio ingestion

and entanglement. The most relevant types of debris affecting cetaceans are discussed in an effort to
provide a comprehensive overview on the issue and inform appropriate mitigation and conservation

decisions.

Methods
Information on thetype of interaction (ingestion and/or entanglement) and type of litter (micro

meso and macrolitter and further details were available) were obtained through a content review of
available sources such as peewviewed scientific papers and reports as Mad other scientific grey
literature and built upon previous reviews on the togeeg. Laist 1987, 1997, Walker & Coe 1990,
Simmonds 2012, Baulch & Perry 2014, Poeta et al. 26Lthermore, given that many of the species
impacted by marine litter areharismatic specigsar excellencesuch as whales, sea turtles and birds,

we have also investigated public and media attention to the issue by monitoring the evolution of web

6 Marine Litter LegislationA Toolkitfor Policymakerghttps://goo.gl/Zc588N

7 Marine plasticdebrisand microplastics; Globallessonsandresearchto inspireactionandguidepolicy
change(https://goo.gl/nSMzxvy

8 InternationalLawand Marine PlasticPollution- HoldingOffendersAccountableghttps://goo.qgl/484U2w)
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and the present.

IV. Results and discussion
We reviewed 182 sources, the great majority being scientific peer reviewed articles. Published papers

from the last 5 decades that provide specific details on the occurrence of interactions betmsa@e

litter and cetaceans, reveal a strong positive trend (Figurel). A similar pattern can be observed in the

S22t dziAz2y 27T 6S0 pmaSiE NID gHFuaE o 2RFdzNRgy23 G0SNSr af léa & mn & S8
media coverage and public perceptiondaconcerns over marine plastics pollution and its detrimental

effects on the oceans has greatly increased.

20
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oON B~ O
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Fig. 1- Evolution of number of published accounts reviewed in this paper and reporting interactions

between marine debris and cetaceans during thme period 1963March 2018.
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Overall, 69 (77.5%) of the 89 cetacean species officially recognised by the International Union for the
Conservation of Nature (IUCNINd the Society for Marine Mammalogy (SMiave been reported

to be in some way affected by marine debris pollution (either by ingestion or entanglement). A higher
number of species seem to be impacted by entanglement (n=60; 67.4%) rather than ingestion (n=48;
53.9%), with macrolitter representing the main issue d&irFamilies. Microlitter shows the highest
reported incidence in the Balaenopteridae Family, while Brephinidae seems to be particularly
affected by meso and macrolittet. KA & @I NAF GA2y OlFy Yz2aild tA1Ste o685
feeding bdaviours. To date, the Families (together only accounting for four species), that are not
reported to be affected in any way by marine litter dripotidae Monodontidaeand Platanistidae A
summary of the collated information presented per Family is shimwiable 1 while the complete list

of species along with the source of information used in the review process is presented in Annex |

(Table S1).

9 http://www.iucn-csg.org/index.php/2017/12/15/201-¢etaceanred-list-update/
10 https://www.marinemammalscience.org/speciesformation/list-marinemammalspeciessubspecies/
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Tab. 1¢ Summary of the number of Families of Cetaceans and the number of Species per Family
impacted by mane debris. MD= Marine Debris; Ing.= Ingestion; Ent.= Entanglement; Micro.=

Microlitter; Meso.=Mesolitter; Macro.= Macrolitter.

SPECIES PER FAMRRERTED BY:

Family Macro.
_ ~ MD %) Ing. (%) Ent. (%)  Micro. (%) Meso. (%)

(Species per Family (%)

Balaendae (4) 3 (75) 3 (75) 3 (75) 0 (0) 0 (0) 3 (75)

Balaenopteridae (8) 6 (75) 5 (62.5) 6 (75) 2 (25) 2 (25) 6 (75)
Delphinidae (38) 33(86.8) 18(47.4) 32(84.2) 1(2.6) 10 (26.3) 33 (86.8)

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) 2(100) 0(0) 1 (50) 2 (100)
Lipotidae (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Monodontidae (2) | 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Neobalaenidae (1) 1 (100) 0 (0) 1 (100) 0 (0) 0 (0) 1 (100)
Phocoenidae (7) 6(85.7) 4(57.1) 6(85.7) 0(0) 3(42.9) 6(85.7)
Physeteridae (1)  1(100)  1(100)  1(100)  1(100)  1(100) 1 (100)
Platanistidae (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Pontoporiidae (1)  1(100)  1(100) 0 (0) 1 (1) 1(100) 1 (100)
Ziphiidae (21) 14 (66.7) 13 (61.9) 7(33.3) 1(4.8) 6(28.6) 12 (57.1)

Grand Total (89) 69 (77.5) 48 (53.9) 60(67.4) 6(6.7)  24(27) 67 (75.3)

Evidence suggests an increase in the number of cases reported per species, with a t@ricomi
increase in the number of cetacean species recorded to have ingested debris. As an eRBamgpi&,
Hooker (2000¥escribe 26 species of whales and dolphins as having been affected by marine litter as
do Denuncio et al(2011) A few years later, howeer, Baulch & Perry (2014escribe 48 (56% of)
species as known to be affected. Then, 61.5% are report&dibg et al. (2015nd 70 (79.5%) species

by Poeta et al(2017) These last figures (from the most recent review) match closely with our results.
As a matter of caution, it is important to highlight that this drastic increase is due in part also to a rise
in the number of reports and papers available which includes specific descriptions of the presence and
occurrence of plastics and debris in gerel&e can expect that observer effort will have changed

over time with more attention being paid to the issue.
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When available, temporal analyses of interactions between cetaceans and marine debris show clear
patterns and differences amongst regions anddps.Ceccarelli (2009jor example, shows that most

of the cetaceans occurring in Australian waters are impacted by debris primarily between June and
September, with between 50 and 60% of interactions recorded between June and August involving

humpbackwhales.

Ingestion

The ingestion of debris can have a variety of detrimental health effects including but not limited to:

9 laceration or ulceration of the gastiotestinal tract, leading to infection and internal
bleeding;

9 direct blockage of the digest tract, reducing or preventing nutrient uptake;

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

9 failure of digestive tract compartmentalization, allowing highly acidic gastric secretions into
areas not adequately shielded; and

1 retention, leading to an imeasing amount of debris in the digestive system of the organism.

Once ingested, sharp debris can puncture the lining of the digestive system and cause ulceration,
persistent lesions, secondary infections and parasitism and inflammation of the surrouisdings

(Gregory 1991)leading to reduced fithess and disease. Gastrointestinal blockages due to ingesting
non-food items have often been reportd@.g. Laist 1997, Derraik 2008)ith such blockages causing
malnutrition, starvation, and gastric rupturée.g. Stamper et al. 2006, Jacobsen et al. 2010, de
Stephanis et al. 2013)n general, regardless of the species, debris in the digestive tract, particularly

0KS adG2YF0K>Z YIe fSIFIR G2 | FrtasS asSyasS @® al GAl i
Secchi & Zarzur 1999)

As previously suggeste@.g. Simmonds 2012, Baulch & Perry 2014, Poeta et al. ,2pMBgJics,
especially plastic bags, wrappers, plastic sheets, fragments of large plastic containers and to a lesser

extent plastic bottles, neresent the type of plastic item most frequently ingested by cetaceans.

The available information suggests that some types of marine debris may be especially problematic.
For example, items linked to fishing activities, such as portions of ropes, nets,ditd hooks
constitute a substantial portion of ingested dehi®mmonds 2012, 2017, Baulch & Perry 2014, Poeta
etal. 2017, Lusher et al. 201&imilarly, lethal cases, where plastic bags fully occluded gastrointestinal

passages or filled up stomachvitées, are reported worldwidée.g. Secchi & Zarzur 1999)
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While examples exist where large cetaceans, mainly sperm whales and some large mysticetes, have
been found with large hard pieces of plastic in their stom@ch. Unger et al. 20163uch as cgrarts,

these events remain uncommon.

Recent investigationgLusher et al. 2015, 2018¢viewing the current and historical incidence of

marine debris in cetaceans stranded and bycaught in Irish waters, show thatdileeg offshore
ALISOASE &dzZOK R & deMIBNIAa oS {1 SR gKIFESa Ay3aSad aaidy
inhabiting coastal or shallower areaSimmonds (2012) and Baulch & Perry (20h4their earlier

reviews also came to similar conclusions, suggesting that-despg cetaeans such as sperm and

beaked whales could be more vulnerable than other species to the ingestion of marine debris.

Differences in the ingestion of marine debris by coastal species of sympatric dolphins of the same
taxonomic group and trophic level havis@ been reportedDi Beneditto & Ramos 2014, Di Beneditto

& Awabdi 2014) Similarly, variations in the amount, type and rate of ingestion of debris between
estuarine and oceanic dolphins have been recently repoff®ehuncio et al. 2011)Clearly habitat
preferences, diving and feeding behaviewr & ¢Sttt | a GKS G0SKIGA2dz2NE |y

water column- affect the amount, type and rate of ingestion with clear differences amongst species.

Filter feeding species are reported to be mostlyeatéd by the unintentional ingestion of
microplastics, and microdebris, most likely through ingestion associated with lunge feeding or possibly
as a result of trophic transfer through their prey. Fin whales in the Mediterranean Sea seem to be
particularlyvulnerable to microplastics because of direct ingestion and consumption of contaminated
prey, with the potential impact of microplastics in this region being far greater that other areas, for
example in the Sea of Cortéz.g. Fossi et al. 2012, 2014, 202617b) Other species of mysticete

that seems to be affected by microplastics include, but are not limited to, minke and sei \{Baldsh

& Perry 2014and humpback whalg8esseling et al. 20150 he latter seems to be the most impacted
species in Auglian waters(Ceccarelli 2009)There, deaths and injuries of 14 species of cetaceans
could be attributed directly to interactions with plastic debris between 1998 and 2008, with humpback
whales dominating the available records. In terms of ingestiocc&elli (2009) despite reporting

only 9 known cases between 1998 and 2008, suggests that this value does not necessarily reflect the

rarity of the phenomenon.

In many areas, even including where there are strandings networks, data are scant or misglpg mos
due to the fact that marine debris has only relatively recently started to be considered an issue of
conservation concern. Many studies, while investigating in depth the potential causes of strandings,

do not give any specific detail on ingested plasthless this was considered the primary cause of
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death. The lack of information may also reflect the decreasing frequency with which necropsies have

been carried out over recent years in some ar@@sccarelli 2009)

Although the effects of microplastmn baleen whales yet have to be fully understood, and despite
not being reported yet for most whale species, it may still be of particular concern and we recommend
it should be studied alongside ingestion of macroplastics. Riéders also seem potentig
susceptible to large sheets of plastic debris that can become entangled in their fadeabertsen et

al. 2005) which may partially limit food intake.

Entanglement

Entanglement in marine debris is a global concern that is known to affect a langleen of marine
specieqe.g. Macfadyen et al. 2009, NOAA Marine Debris Program. 20ithle United States alone
there have been at least 104 accounts of cetaceans impacted by plastic debris through entanglement

or ingestion since 1998; of these, the vamjority (92.2%) relate to entanglement.

Fishing gear, including at least some abandoned, lost or otherwise discarded fishing gears (ALDFG),
constitutes the vast majority of baleen whale entanglements. The majority of entanglement records
are related todirect, incidental or ycatch events during active fishing activity, rather than
entanglement in marine debrige.g. Laist 1997, Butterworth et al. 2012, Baulch & Perry 2014)

Nonetheless, diverse ALDFGs appear to pose a serious entanglement risks.

Therate and number of entanglements in marine debris are generally difficult to decipher. Very high
numbers of reports do not differentiate between ALDFGs, active fishing gear, or any other marine
debris, and usually describe the cause of the entanglementidasy { y2 6y é 6KSy Of S|
attributable to active fishing gearg.g. Johnson 1989, Johnson et al. 2005, Neilson et al. .2009)
Evidence suggests that entanglement of cetaceans in marine debris has increased dramatically in
recent decadege.g. Laist 199 K5immonds 2012, Baulch & Perry 20149wever, data are insufficient

to quantify trends.

Baleen whales with entanglement records that have clearly been attributed to marine debris include,
but are not limited to, humpback, North Atlantic right, minke, griéty and bowhead whalg®.g. Laist
1997, Simmonds 2012, Baulch & Perry 20dvth the sources of entanglement being mostly line and
net fragments attached through the mouth or around the tail and flippers. Southern right whales are
also considered at gh risk of entanglement due to their tendency to aggregate inshore, but available
records are very fewCeccarelli 2009)0dontocete species where marine debris entanglement has

been shown are the sperm whale, the bottlenose dolphin, the harbour porpbisé,R G KS 51 f
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porpoise, with most entanglements involving monofilament line, net fragments, or ropes attached to
GKS FTYAYlIfaQ FLWSyYyRI3ISad

Relevant debris that might be targeted for cetacean conservation

Whale and dolphin strandings provide a unique oppoity to assess the rates, extents and volumes

of interaction with marine debris, even though the presence of litter might not be the primary cause
of mortality. However, there are problems in the frequency and geographical extent of detailed
reports spedying whether or not debris was identified and the type of debris involved in interactions
with wildlife. This is particularly true for older accounts where, usually, the presence of plastic, and
debris in general, when reported, was just mentioned rathigan properly accounted for. Only
relatively recently have detailed descriptions of items ingested by cetaceans started to be made

available.

Lusher et al. (2018)rovide a detailed list of items found in cetaceans stranded ezdnght in Ireland
between 1990 and 2015, most of them being fibres rather than fragments. Plastic bags and portions

of large plastic sheets were by far the most commonly identified items (Table S1 in Annex I).

Unger et al. (2016, 2017¢port on gastrointestinal contents of spa whales and harbour porpoises
respectively, stranded along the coast of the North Sea and from German watbath cases, fishery
related items, such as filaments, portions of ropes and nets, including monofilament netting, were the
most abundant iters along with plastic pieces and in general plastic bags and plastic sheeting (Table

S2 and S3 in Annex Il).

de Stephanis et al. (2018) their review of debris found in stranded sperm whale describe 15 cases
of ingestion of marine debris between 1895 a2@il3 with most of the items being of plastic/rubber
origin including plastic bottles, bags, large amounts of plastic sheets, portions of nets and lines. In the
one Mediterranean sperm whale necropsiedds/ Stephanis et al. (2018)e largest amount oftiier
originated from greenhouse cover material with pieces ranging between 0.04 and 5.55 grams and
amounting to a total area of 29.94%For two sperm whales stranded along the northern California
coast Jacobsen et al. (201G¥port large amounts of fishg related items and plastic bags. In
particular, one animal had a ruptured stomach and the other was emaciated, and gastric impaction
was suspected as the cause of both deaths. Overall, 134 different types of fragments and pieces of
nets were found in thee two animals, all made of floating material, varying in size from Xam
about 16 m. Other findings included a variety of plastic garbage bag scraps and one large bag woven

of narrow plastic strips.
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Despite the scarcity of available information aheé tack of detailed reports, evidence clearly suggests

plastic bags, sheeting, food wrappers, portions of plastic bottles, disposable plates, cups, and
miscellaneous broken pieces of polystyrene are the most frequently observed marine debris found in
stranded cetaceans. Portions of nettings, fishing gear, floats, monofilament lines and hooks are the

most commonly found fishery related items.

Identifying the origin of marine debris is a challenging process that increases the complexity of better
understandng the nature of the interactions between cetaceans and marine debris. While for some
items it is easier to identify their source and reconstruct the transportation procegsegs de
Stephanis et al. 2013, Lusher et al. 2015, 20ik8}he case of micropktics, we cannot infer the

sources in the same way as with at least some macrodebris.

Patterns, including geographical and temporal differences in the occurrence and types of debris also
emerge from the available literature. Marine litter occurs in déferareas at different concentrations

and quantities; moreover, the behaviour, transportability and position of each single item in the water
column varies considerably. The number of species affected by each type of debris varies accordingly.
In the Meditrranean Sea, recent studies suggest that the highest plastic concentrations are found in
regions distant from land as well as in the first kilometre adjacent to the coastline. As expected, plastic
concentrations are significantly higher in the vicinitafyje human settlementée.g. Pedrotti et al.

2016, 2018)The great accumulation of floating plastic in the Mediterranean(Séaar et al. 2015

clearly related to the high human pressure and the complex hydrodynamic characteristics of the basin

(Suaia et al. 2016, Avio et al. 2017)

An increasing number of studies investigate the type of interactions between marine fauna and debris

in the Mediterranean covering an evgrowing list of species that in some way are affected by this
issue(e.g.Campaiet al. 2013, Codin&arcia et al. 2013, Deudero & Alomar 2015, Romeo et al. 2015,
Alomar et al. 2016, Deudero et al. 201Mpnetheless, a full understanding of the impacts of litter, in
particular plastic, remains pod@Fossi et al. 2017bJsiven the geeral biological richness of the region

(Coll et al. 201Q)@long with the occurrence of cetacean species of conservation concern (Notarbartolo

di Sciara 2016), the effects of marine debris, in particular plastics, are expected to be of particular
concerno ! A2 S fd HamTOod h@SNIffsS Ay (GKS aSRAGSNN
gKIFfSaz GKS 02YY2y o02G0fSy2aSs wAaaazQa FyR aiNR
marine litter to some extent (Viale et al. 1992, Roberts 2003,aKatgakis 2008, Levy et al. 2009,
Mazzariol et al. 2011, Cafadas 2012, de Stephanis et al. 2013, Baulch & Perry 2014, Fossi et al. 2014,
2017a, Baini et al. 2017).
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The large number of factors determining the magnitude of interactions between wildlife a@mthen
debris (e.g. population size and distributions of species, behavioural traits, distributions and conduct
of nearby fisheries and sizes of nearby urban centres, ocean currents, weather patterns etc.)

contribute to the difficulty in obtaining accuratsstimates of trends in debrsased mortality rates.

It is therefore essential, in the first place, to conduct as many necropsies as possible on stranded
animals using standardised necropsy protocols shared at all spatial scales as previously suggested
within the IWC (e.g. Section 3.4 in IWC 2013 and IWC 2014), ACCOBAMS, ASCOBANS (Marine Debris
Working Group 2013), amongst others.

If data are not collected in a standardised or consistent manner, with a lack of homogeneity in
sampling protocols between remial organisations, then information cannot be adequately compared

or reviewed to accurately quantify impacts at both local and regional scales. The development of and
sharing of national stranding information is of critical importance if a more detakathaation of all
available evidence is to be made, including better understanding the magnitude of impacts. Despite
the availability of many national and regional exampi&s314, a single unified protocol has only very

recently been proposed for harboporpoises (Franeker et al. 2018).

Furthermore, the application of a systematic classification of marine debris found ingested by or
entangling cetaceans is essential to allow improved understanding of its sources, distribution, and
impacts, and to allow th development of potential monitoring, mitigation and conservation actions.

As previously suggested, especially for those species able to produce and use echolocation clicks,
mechanisms other than involuntary ingestion during feeding activity might beoressiple for the
swallowing of marine debris (e.g. Walker & Coe 1990). As an instance, it has been suggested that the
bottom feeding habits of sperm whales could explain the tendency of this species to ingest a variety
of debris, including sand, rocks, cocds and other debris (e.g. Nemoto and Nasu 1963), elevating its
risk of involuntary fatal ingestion of litter than other cetacean species. Conversely, findings from
Jacobsen et al. (2010) highlight how the very same species would ingest debris, ingradismarded

or abandoned nettings, found near or at the surface. This evidence, therefore suggests that both
unintentional ingestion and other behaviour leading to ingestion may be important in the same

species.

" https://bit.ly/2HUfIAL

12 https://bit.ly/2G3ImX2
B3 https://bit.ly/2pyNRpx
1 https://bit.ly/2GiiNDW
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Ly Of dzZRAY 3 Ay T2 N)YI (idaRngturer daDdsamblé, colRB gwRiBhamay alff#cteits
visibility), flexibility, rigidity and presence of sharp edges, size, strength, density, shape/aspect ratio,
will help in understanding the process of debris ingestion. Similar work, such as theoéftesual

cuesc is in progress for marine turtles (Schuyler et al. 2012, 2014). In addition, the physical nature of

the debris may give clues as to where it might have originated in the water column.

V. Conclusions
We note that better understanding anditigating the impacts of marine debris pollution specifically

on cetaceans and, in general, on wildlife will require a rdi#ciplinary approach delivered across
different spatial and temporal scales. So here we present a series of priority researstiogae

(building on those developed by Vegter and colleagues, 2014):

What are the impacts of plastic pollution on the physical condition of key marine habitats?
What are the impacts of plastic pollution on trophic linkages?

How does plastic pollution ctribute to the transfer of nomative species?

What are the specielevel impacts of plastic pollution, and can they be quantified?

What are the populatiodevel impacts of plastic pollution, and can they be quantified?
What are the impacts of wildlife eahglement?

How will climate change influence the impacts of plastic pollution?

What, and where, are the main sources of plastic pollution entering the marine environment?

© © N o o w NP

What factors drive the transport and deposition of plastic pollution in the marine

environment, and where have these factors created high concentrations of accumulated

plastic?

10. What are the chemical and physical properties of plastics that enable their persistence in the
marine environment?

11. What are some standard approaches for the quaediion of plastic pollution in marine and
coastal habitats?

12. What are the barriers to, and opportunities for, delivering effective education and awareness
strategies regarding plastic pollution?

13. What are the economic and social effects of plastic polluitiomarine and coastal habitats?

14. What are the costs and benefits of mitigating plastic pollution, and how do we determine
viable mitigation options?

15. How can we improve data integration to evaluate and refine management of plastic pollution?

16. What are the dkernatives to plastic?
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Finally, in conclusion, and based mainly on the recommendations of the recent series of workshops
on marine debris(IWC 2013, 2014; Marine Debris Working Group 20484 in line with the

suggestions made inusher et al(2015) and~ossi et al. (2017a)e recommend:

1 The dissemination of standard post mortem protocols to support collection of data on marine
debris ingestion/entanglement (see for example those developed by the first IWC debris
workshop);

1 Collation of rates of debrisigestion and entanglements in stranded/bycaught cetaceans via
national progress reports, for example as provided to the IWC (and/or other reporting
YSOKIFyAaYao YR RRAGAZ2Y G2 |+ &ddzZAGFrofS REFEGEOI
whale entanglem¢ 6 Q RIF Gl ol aSoT

9 Further development and application of methods to determine whether fishing gear was
active or discarded when entanglement occurred (for a discussioBsgeldo de Quirds et
al. 2018)

1 Analysis to identify potential hotspot areas for cetan entanglement and ingestion of
marine debris, for example through ecological risk assessment methods or other mapping and
modelling approaches (e.@&chuyler et al. 2016, Currie et al. 2017; Darmon et al. 2017,
Koelmans et al. 2017and

1 Further invesigation of the impacts of debris ingestion and entanglement at an individual and

population level, including that of microplastics.

In terms of whether particular types of marine debris should be targeted to help mitigate the threat

to cetaceans, therseems to be no clear signal in the current literature pointing towards a focused

action beyond urgently trying to stop all forms of plastics entering the seas and oceans. However, the
KAIK fS@St 27F A yNKSaliin@RR/Q 246F1 3HANSHMRY B MTIERepfaN® ¥ 2 v §
et al. 2013) certainly makes a case that localised escapes or discharges of such materials into important

habitat areas should be halted.

References
Please refer to ANNEX Il
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ANNEX |
Index Family Scientific Name CommonName Ingestion Entanglement Microlitter Mesolitter Macrolitter
1 Balaenidae Balaena mysticetus = bowhead whale X X - - X
2 Balaenidae Eubalaena australis | southern right whale X X - - X
3 Balaenidae Eubalaena glacialis = North Atlantic right whale X X - - X
4 Balaenidae Eubalaena japonica | North Pacific right whale - - - - -
_ Balaenoptera _
5 Balaenopteridae Common minke whale X X - X X
acutorostrata
. Balaenoptera o
6 Balaenopteridae ) Antarctic minke whale - - - - -
bonaerensis
7 Balaenopteridae Balaenoptera bagalis sei whale - X - -
8 Balaenopteridae Balaenoptera edeni | Bryde's whale X X - - X
. Balaenoptera
9 Balaenopteridae blue whale X X - - X
musculus

10 Balaenopteridae Balaenopteraomurai h YdzNJ Qa ¢gKI S - - - - -

11 Balaenopteridae Balaenoptera physalu fin whale X X X - X
Megaptera

12 Balaenopteridae humpback whale X X X X X
novaeangliae
Cephalorhynchus

13 Delphinidae Commerson's dolphin - X - - X
commersoni
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14

15

16

17
18
19

20

21
22
23

24

25

26

27

Delphinidae

Delphinidae

Delphinidae

Delphinidae
Delphinidae
Delphinidae

Delphinidae

Delphinidae
Delphinidae
Delphinidae

Delphinidae

Delphinidae

Delphinidae

Delphinidae

Cephalorhynchus
eutropia
Cephalorhyshus
heavisidii
Cephalorhynchus
hectori

Delphinus capensis
Delphinus delphis
Feresa attenuata
Globicephala
macrorhynchus
Globicephala melas
Grampus griseus
Lagenodelphis hosei
Lagenorhynchus
acutus
Lagenorhynchus
albirostris
Lagenorhynchus
australis
Lagenorhynchus

cruciger
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Chilean dolphin

Heaviside's dolphin

Hector's dolphin

long-beaked common dolphin
common dolphin

pygmy killer whale
shortfinned pilot whale

long-finned pilot whale
Risso's dolphin

Fraser's dolphin

Atlantic whitesided dolphin

white-beaked dolphin

Peale's dolphin

hourglass dolphin
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28

29

30
31
32
33
34

35

36
37
38

39

40
41
42
43
44

Delphinidae

Delphinidae

Delphinidae
Delphinidae
Delphinidae
Delphinidae
Delphinidae

Delphinidae

Delphinidae
Delphinidae
Delphinidae

Delphinidae

Delphinidae
Delphinidae
Delphinidae
Delphinidae
Delphinidae

Lagenorhynchus
obliquidens
Lagenorhynchus
obscurus
Lissodelphis borealis
Lissodelphis peronii
Orcaella brevirostris
Orcaella heinsohni
Orcinus orca
Peponocephala
electra

Pseudorca crassidens
Sotalia fluviatilis

Sotalia guianensis
Sousa chinensis

Sousa plumbea
Sousa sahulensis
Sousa teuszii
Stenella attenuata

Stenella clymene
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Pacific whitesided dolphin

dusky dolphin

northern right whale dolphin
southern right whale dolphin
Irrawaddy dolphin
Australian snubfirolphin

killer whale
melon-headed whale

false killer whale
Tucuxi

Guiana dolphin
Indo-Pacific

dolphin

Indian Ocean humpback dolph

Australian hunpback dolphin
Atlantic humpback dolphin
pantropical spotted dolphin

clymene dolphin

humpbacket

X

X X X X X X

X

X X X

X X X X X X

P

X X X
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45
46
47
48
49
50
51
52
53
54
55
56
57
58

59

60

61
62
63

Delphinidae
Delphinidae
Delphinidae
Delphinidae
Delphinidae
Delphinidae
Eschrichtiidae
Iniidae
Kogiidae
Kogiidae
Lipotidae
Monodontidae
Monodontidae

Neobalaenidae

Phocoenidae

Phocoenidae

Phocoenidae
Phocoenidae

Phocoenidae

Stenella coerleoalba striped dolphin

Stenella frontalis
Stenella longirostris
Steno bredanensis
Tusiops aduncus
Tursiops truncatus

Eschrichtius robustus

Inia geoffrensis
Kogia breiceps

Kogia sima

Lipotes vexillifer
Delphinapterus leucas
Monodon monoceros

Caperea marginata

Neophocaena
asiaeorientalis
Neophocaena

phocaenoides

Phocoena dioptrica
Phocoena phocoena

Phocoena sinus

Atlantic spotted dolphin

spinner dolphin

roughttoothed dolphin
Indo-Pacific bottlenose dolphin

Common bottlenose dolphin

gray whale

Boto

pygmy sperm whale

dwarf sperm whale

Baiji
white whale

Narwhal

pygmy right whale

Narrowridged finless porpoise

finless porpoise

spectaled porpoise

harbour porpoise

Vaquita
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X

X X ' X X !

X X X X X X X X X X

X X X X X X X X X X
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64
65

66

67

68
69
70

71

72

73
74
75

76

77

78

Phocoenidae

Phocoenidae

Physeteridae

Platanistidae

Pontoporiidae
Ziphiidae
Ziphiidae

Ziphiidae

Ziphiidae
Ziphiidae
Ziphiidae
Ziphiidae
Ziphiidae

Ziphiidae

Ziphiidae

Phocoena spinipinnis
Phocoenoides dalli
Physeter
macrocephalus
Platanista gangetici
gangetica

Pontoporia blainvillei
Berardius arnuxii
Berardius bairdii
Hyperoodon
ampullatus
Hyperoodon
planifrons
Indopacetus pacificus
Mesoplodon bidens
Mesoplodon bowdoini
Mesoplodon
carlhubbsi
Mesoplodon
densirostris
Mesoplodon

europaeus

Burmeister's porpoise

Dall's porpois

sperm whale

South Asian river dolphin

Franciscana
Arnoux's beaked whale

Baird's beaked whale

northern bottlenose whale

southern bottlenose whale

Longman's beaked whale
Sowerby's beaked whale

Andrews' beaked whale

Hubbs' beaked whale

Blainville's beaked whale

Gervais' beaked whale
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X X - - X
- X

X X X X X

X - X X X

X - - X X

X X - X X

X X - - X
- - X

X X - - X

X - - X X

X - - - X
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79

80
81
82
83
84

85

86

87
88
89

Ziphiidae

Ziphiidae
Ziphiidae
Ziphiidae
Ziphiidae
Ziphiidae

Ziphiidae

Ziphiidae
Ziphiidae
Ziphiidae
Ziphiidae

Mesoplodon
ginkgodens
Mesoplodon grayi
Mesoplodon hectori
Mesoplodon layardii
Mesoplodon mirus
Mesoplodon perrini
Mesoplodon
peruvianus
Mesoplodon
stejnegeri

Mesoplodon traversii

Tasmacetus shepherc

Ziphius cavirostris
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ginkgotoothed beaked whale

Gray's beakewvhale
Hector's beaked whale
straptoothed whale
True's beaked whale

Perrin's beakedvhale

pygmy beaked whale

Stejneger's beaked whale

spadetoothed whale
Stepherd's beaked whale

Cuvier's beaked whale

X
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ANNEX I

Table St Incidence of marine debris ingestion by cetaceans recorded in Irish waters-2099). Sex: M: male, F: female; Length in cm; Litude; Lon: longitude;
Loc: location of macrodebris in the digestive tract (O: oesophagus, S: stomachs, I: intestines); PET: Polyethyleneaterddifthalicroplastics. Diet: E: empty, E1
otolith or beak from small specimen found, Sw: seaweed, NK,mi+: full, +:43 fish, NA: data not available. * Animals with signs of entanglemert#bgh, $ rope

around tail stock, and ? fluke mutilation. § animal was not analysed following Lusher et al. (2015) but microplastic $ragmesfaund.

Species Sex Length Date Lat Lon Loc Type of debris Diet Reference
Balaenoptera physalus M 1,905 06/12/2000 51,95 -7,77 O Rope in baleen plates and swalloweédilon E Smiddy et al. 2002
(FW 2/00) blue rope

Megaptera Novaeangliae M 600 21/07/2006 53,23 -9,49 S Pieceof clear plastic (300x150mm) M Berrow et al. 2007
Mesoplodon bidens M 452 24/11/2009 53,84 -943 S Small piece of hard plastic (70x40mm) NA Berrow et al. 2010
Mesoplodon mirus (TBV F 385 01/06/1997 51,57 -9,00 S Plastic bags & ice cream wrapper E Gassner et al. 2005
1/97)

Mesoplodon mirus F 476 12/05/2013 55,32 -7,34 S PET (71x22mm) shotgun cartridge ++ Lusher et al. 2015

(TBW_2013_077)

Mesoplodon mirus F 500 27/05/2013 53,42 - S+l PET fragment (42x31mm) & MP ++ Lusher et al. 2015
(TBW_2013_088) 10,0
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Ziphius cavirostric M 575 23/06/2014 52,39 -9,84 S+l MP E This study
(CBW_2014_087)

Ziphius cavirostric F 370 31/12/2015 52,93 -9,35 S+l 2 plastic food bags & many pieces of plas E This study
(CBW_2016_001) bags
Delphinus delphis (ClI M 145 28/11/2003 52,26 -6,34 S Small piece of nylon rope (50mm) ++ This study
16/03)
Delphinus delphis* § (Cl M 188 12/07/2011 51,9 -8,39 | 3.92x1.54mm & 3.62x1 fragments. Oth ++ Curran et al. 2014
3/11) small fragments.
Delphinus delphis* § (Cl M 217 30/01/2013 53,97 - S Black piece of debris: (3.6x1.9x1.4mm) ++ This study
3/13) 10,1

9
Delphinus delphis* (CI M 199 30/01/2013 53,97 - S Black plastic (9.01x3.76x2.26mm) + This study
4/13) 10,0

8
Delphinus delphis F 155 24/04/2013 54,1 - S+l MP ++ This staly
(CD_2013 _074) 10,0

7
Delphinus delphis* M 220 16/08/2013 52,74 -9,53 O+S Piece of gillnet in moutiVIP ++ This study

(CD_2013_131)
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Delphinus

delphis

(CD_2013_154)

Delphinus

(CD_2013_

Delphinus

(CD_2013_

Delphinus

(CD_2013_

Delphinus

(CD_2014_

Delphinus

(CD_2014 |

Delphinus

(CD_2015 |

Delphinus

(CD_2015_

delphis
156)

delphis
175a)

delphis
175b)

delphis
011)*

delphis
074)

delphis*
038)

delphis
152)

210

202

181

207

160

178

220

147

01/10/2013

05/10/2013

25/11/2013

25/11/2013

20/01/2014

11/05/2014

30/01/2015

17/03/2015

52,64

52,57

54,11

54,19

53,25

52,74

52,77

53,17
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9,55 S

986 S

10,1

10,0

9,21 S

953 S

-95 S+

-9,00 S

Plastic bag and lots of seaweed

MP

MP

MP

Plastic nurdle. MP

MP

MP

MP

Sw

NA

NA

NA

NA

++

NA

This study

This study

This study

This study

This study

This study

This study

This study
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Stenella  coeruleoalba

(SD_2002_069)

Stenella coeruleoalba (S
6/06)

Stenella coeruleoalb:

(SD_2011_096)

Stenella coeruleoalbi

(SD_2014_095)

Stenela coeruleoalba

(SD_2014_128)

Phocoena phocoena (H
3/96)

Phocoena phocoena (H
10/97)

Phocoena phocoena (H
8/99)

168

134,5

188

183

150

137

113,5

169

15/09/2002

11/10/2006

07/09/2011

14/07/2014

19/10/2014

28/02/1996

14/08/1997

27/04/1999

51,64

51,93

52,18

52,78

51.64

51,95

53,33

53,04

-8,57

-7,86

10,4

-9,48

-8.57

7,72

-6,21

-6,07
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O+S Plastic bags: (40x568D0mm, 130x100mm) E1

I Piece of twine nylonlike with a yellow ++
fragment Imm
I Piece of plastic sheet E
S MP NA
S MP +
S 23~15cm white rope ++
S Pieces of plastic bags ++
S Plastic shavings & unknown item A

HernandezMilian

2014

This study

This study

This study

This study

This study

This study

This study
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Phocoena

(HP_2000_033)

phocoeni F

Phocoena phocoena (H F

1/03)

Phocoena phocoena* (H M

2/11)

Phocoena phocoena (H F

5/11)

Phocoena

(HP_2013_001)

Phocoena

(HP_2013_004)

Phocoena

(HP_2014 _051)

Phocoena

(HP_2015_004)

phocoeni M

phocoeni F

phocoeni UNK

phocoeni M

172

122,5

149

158

126

122

153

160

16/08/2000

12/01/2003

22/10/2011

01/11/2011

01/01/2013

10/01/2013

30/03/2014

03/01/2015

53,58

53,99

51,86

51,64

52,68

52.75

53,42

52,56

-6,12

-8,27

-8,57

93,6

-9.50

-6,12

-9,89
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S+l

S+

White plastic (145x45x5mm), black thre:i
(165mm) & piece of plastic (8x70.7mm)

Piece of white plastic bag (150x35mm), blé

plastic (~35x2mm) & orange twine (140mn

Piece oblack plastic bagA piece of rubber.

MP

MP

MP

MP

MP

El

++

+

++

El

NA

This study

This study

This study

This study

This study

This study

This study

This study
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Grampus griseus* (RIF 255
5/97)
Grampus griseus* (RI'M 154
1/03)
Orcinus orca (KW 1/01) F 545
Orcinus orca F 512

(KW_2015_031)

Tursiops truncatus M 340
(BND_2005_043)

Tursiops truncatus F 177
(BND_2013 _150)

Tursiops truncatus M 252
(BND_2014_141)

23/07/1997

23/07/2003

08/07/2001

31/01/2015

26/04/2005

20/09/2013

28/11/2014

52,19

52,16

51,8

52,16

53,12

52,61

51.91

-6,53

-6,99

-9,67

-9,71
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S+l

Metal hook

Piece of plastic wrap (45x25mm)

Piece of paint sheet

MP

Plastic bag (200x150mm),

(100x200mm)

MP

MP

canv ++Sw

NA

This study

This study

This study

HernandezMilian

et al. 2017

O'Brien & Berrow
2006

This study

This study
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Table S2- List of all marine debrithdings in sperm whales stranded in Germany (GER), The
Netherlands (NET), the United Kingdom (UK) and Fr@ffR4). In some cases the material could be
identiUed: Polyethylene (PE), Polypropylene (PP), Polyvinyl chloride (PVC) and Polyamide (PA).

Animal Locality in body Debris itemwe Size [ dEametre {omi) Misterial Comment Total weight

no (kg
CER-IZ Sbomach Het 230 = 130,0.4: mesh sixe: 3 FE 1
[1.Compartement|  Fod 0% =02
Wood | 3] Ertween 03 = 023-0003 = 08
CER-D4 Stomach me =013 FF, FE 032
[1. Compartement) Su9
Duct & 15«18
'I11r|ri|:|a]:'E 13
CER-D¢  Stomach Net 1353 » 1.2/0.3; meesh size- 3 PE Most liked |{;rb'.u'l:lmﬂ-:
[1. Compartement) [shrimp fishery)
Net 156 = 031 /1L 1; maesh size- 3 Most likely protertion net sz
|shrimp fishery)
Het 42/0.2; mesh size: 8 FE Most likedy proterton net
|shrimp fishery)
Ketting yarms [30) Eetween 34 = 04 and 165 < DG
_ 441 = 0.4 Long bine rope
Strapping tapes (3] Between 3 and 13 = 03 and 20x 03
Coffes capsule Diametre: 3
Menofilaments |06 Eetween 1.1 and 188
Fodl as
Stomach Net 405 * 24.3/0.8; mesh sre: 10 PE Most liked |{;rb'.u'l:lmﬂ-: [ Tird ]
(2 Compartement | |shrimp fishery)
Faoils |3] Eetween 3.3 « 23 and 26 = 147
Screw-cap ametre: 7 FP
Plasia tube g1 =1
“Smckers” wrap 134=83%
Ketting yarn 433% 03
Srapping ta 07
mpmpmg r: |o4] Eetween 05 and 139
Mastx piece 1=08
Sbomach Plantx cap L7037 anla
[md.} Netting yarm 17 w0l
Woods (3] 07-13= 03
Pantar bag, 13x 12 FE Part of a plasiic hag | seture|
Plantir pieces (3] Eetween 2@ 21 and B3 = @l
Ketting yarns [4] Eetween 13 = 0.3 and 21.3 = L4103
Rope 23714
CER-D7  Jaw /Miputh Thread 181 Symthetic material | flame test) ooaz
CER-13 Stomach Car part 8ax233 PP Engine probection | agaisat wind ©Ford |, 0o
[1. Compartement| one strapping tape and one rope
attached
Plastar bkt Diametre: 32
Foils (3] Eetween 31 x 32%and 1003 =98 PWC Agricultural ol
Plantir hag, 2% 19 PE Part of a plastic hag | seture|
Pharynx Plantic part of 2 becket 108 = 143
MNET-&1 ih:‘:'l.ll:h Fish hook 8= 21 =018 Used in longline fshery [=le )]
[md.}
MET-02 stemach Fragment plastic 113xT=2 o493
[} Ropes (3] 381-1304 = 0.3 Long ke ropes
Fishon 73 % 046 Used| for halions or present wrapping
Ropes [7] Eetween 223 « 0.X% and 10E2 = Moast likely fshery related
003
Threadhall 14 % 12
Fod 17x13 Accumelation of foils and bags | suture|
Srapping tape 334 =031
Pachaging maerial [+ Sutures
Faoil [+ Agricultural ol
sheethike plastic (4] Eefween 28 « 28 « (U0 and
1BE = B3 = Qu02
LK1 Stomach Plasiic pieces (2] 2-3 o
FRA-01 Stomach Plasta bags (2] 35 =35and 73 = 30 2484
[Cereal har ) wraps nx3
Plantir cable 1=l
Strapping tape (4] Eetween 4 2 and 140 % 1
Jete canvas Ti=ad
Mastx sheeting 130 = 113
Textile lifting strap (3) Eetween 170 = 7 and 000 = 7
Ropes [13) Eetween 43 « QUE-2000 « 03 Fope with plastic skeeve
Ketting yarms [39) EBetween 3 ¢ 014 and 230 » 0.3
Het (2] 43w I0meshisize ] -33 = B
mesh size; 03
Bendle of monofilament PA
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Table S2 G Continued
Animal Locality in body Debris items Size (cm)/diametre (cm) Material Comment Total weight
no. (ke)
Met 105 = 22/1; mesh size: 5
Net 200 = 10/0.4; mesh size: 7
Net 140 « 50/0.4; mesh size: 14
Nets (4) (total) 466 = 170/0.3 mesh size: 15
Net 300 = 140/0.3; mesh size: 15
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Table S Details on findings of marine debris in marine mammals of Gemaars between 1990 and 2014. SH: Schleddatstein; MWP: Mecklenbus@/estern Pomerania; NS: North Sea;
BS: Baltic Sea; Pph@hocoena phocoenarbour porpoise); Pvihoca vitulingharbour seal); Hgryalichoerus grypu@rey seal); m: male; f: ferfeg N.A.: Not available. Internal findings

are marked in grey, external findings left whigg. marine debris without evidence of tissue alterations or b) intralesional marine debris indicating that the debris reptiesenost likely

cause of the tissue damage
ID | species ID origin federal sea year age state | nutritional pathological location of | debris items
state of (est.) of state findings on debris
recov decay location of finding
ery finding

1 Pvit_01 Eiderstedt | SH NS 1997 | juvenile | 4 N.A. no pathological | stomach plastic
investigation sheeting

2 Pvit_02 Isle of SH NS 1998 | juvenile | 2 moderate b) severe wound | jaw netting

Helgoland around the neck, remains

corner in the

mouth and

tongue, severe

granulomatous

inflammation in

skin, blubber

and tongue (no

histology

conducted)

3 | Ppho 01 Isle of Sylt | SH NS 1998 | adult 3 emaciated a) no lesions | stomach plastic  piece
associated with and fish line
debris

4 | Ppho 02 Eiderstedt | SH NS 2000 | juvenile | 2 good a) no lesions | stomach three  plastic
associated with pieces
debris

5 | Ppho_03 Isle of SH NS 2002 | juvenile | 4 N.A. no pathological | jaw monofilament

Helgoland investigation netting
6 Pvit_03 Isle of SH NS 2002 | juvenile | 3 moderate a) no lesions | stomach several
Amrum associated with wooden pieces
debris
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Table S3 Continued
7 Pvit_04 Eiderstedt | SH NS 2002 | adult 2 moderate b) perforation of | oesophagus | fish hook
the oesophagus, (mackerel)
oedema of
surrounding
tissue
8 Pvit_05 Eiderstedt SH NS 2006 | juvenile | 2 moderate b) large wounds | neck netting loop
and severe
ulceration with
suppurative
dermatitis
9 Ppho_04 Kiel Bight | SH BS 2007 | juvenile | 4 moderate a) no lesions | stomach fish hook
associated with
debris
10 | Ppho_05 Isle of SH BS 2007 | juvenile | 5 N.A. no pathological | fluke fish line
Fehmarn investigation
11 | Ppho_06 Kiel Bight | SH BS 2009 | adult 5 good no pathological | fluke netting
investigation remains
12 | Ppho_07 Isle of Sylt | SH NS 2009 | adult 4 moderate a) no lesions | mouth bracelet
associated with
debris
13 | Pvit_06 Eckernforde | SH BS 2010 | adult 2 good a) no lesions | stomach rubber bait,
Bight associated with sweets
debris wrapper, lead
sinker for
rubber bait
14 | Pvit_07 Grolenbrode | SH BS 2010 | juvenile | 3 emaciated b) intestinal | stomach, nylon string,
rupture, severe | intestine fish hook
suppurative
serositis and
peritonitis
15 | Pvit_08 Eiderstedt SH NS 2010 | juvenile | 4 N.A. N.A. neck rubber band
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Table S3 - Continued
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