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Marinedebrishasbeenfoundinmarineanimalssincetheearly20thcentury,butlittleisknownabout
theimpactsoftheingestionofdebrisinlargemarinemammals.Inthisstudywedescribeacaseofmor-

talityofaspermwhalerelated totheingestionoflargeamountsofmarinedebrisintheMediterranean
Sea(4thpublishedcaseworldwidetoourknowledge),anddiscussitwithinthecontextofthespatialdis-
tributionofthespeciesandthepresenceofanthropogenicactivitiesintheareathatcouldbethesource
oftheplasticdebrisfoundinsidethespermwhale.Thespatialdistributionmodelledforthespeciesinthe

regionshowsthattheseanimalscanbeseenintwodistinctareas: nearthewatersof Almeria,Granada
andMurciaandinwatersneartheStraitofGibraltar.Theresultsshowshowtheseanimalsfeedinwaters
nearanareacompletelyfloodedbythegreenhouseindustry,makingthemvulnerabletoitswasteprod-
uctsifadequatetreatmentofthisindustry’sdebrisisnotinplace.Mosttypesoftheseplasticmaterials
havebeenfoundintheindividualexaminedandcauseofdeathwaspresumedtobegastricrupturefol-
lowingimpactionwithdebris,whichaddedtoapreviousproblemofstarvation.The problemofplastics
arisingfromgreenhouseagricultureshouldhavearelevantsectionintheconservationplansandshould
be arecommendation from ACCOBAMS due to these plastics’ and sperm whales’ high mobility in the

MediterraneanSea.

1.Introduction

Untilthelate1970slittleattentionwaspaidtonon-degradable
waste that was discarded in the ocean. Today the fragmentation
and accumulation of plastic debris in the marine environment is
proposed as one of its major problems (Prouter, 1987; Stefatos
etal., 1999) or as the “most ubiquitous and long-lasting recent
changestothesurfaceofourplanet”(Barnesetal.,2009).Arecent
reviewonthetopic(Gregory,2009),hasbroughttolighthowover
the past five or six decades, contamination and pollution of the
world’s enclosed seas, coastal waters and wider open oceans by
plasticsand othersynthetic,non-biodegradable materials hasbe-
come an increasing phenomenon (Gregory et al., 1984; Derraik,
2002;ErikssonandBurton,2003;BarnesandMilner,2005;Barnes
etal.,2009;Ryanetal.,2009).Marineplasticpollutionisbecoming
anissuealsoinremoteareasoftheworldpreviouslythoughttobe
unaffectedsowearefacingaworldwideproblemthatisaffecting
themarinefauna(Aumanetal.,2004;Provencheretal.,2010).The
consequencesofmarinedebrisarevaried,asareitssources(land-
ormarine-based),and origins(local ordistant).Inthe same way,
the more widely recognised problems in marine animals can be
varied (entanglement, ingestion, suffocation, general debilitation,
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etc.).Over250marinespecies(includingcrustaceans,fish,sea-tur-
tles, sea-birds, sea-otters, pinnipeds, sirenians and cetaceans)are
known to be impacted by entanglement and ingestion (Laist,
1997).Theliteratureoningestionandentanglementofplasticdeb-
risiswide.Themainproblemsidentifiedarewounds(internaland
external),suppurating skinlesionsand ulceratingsores; blockage
ofthedigestivetractfollowedbysatiation,starvationandgeneral
debilitationoftenleadingtodeath;reducedlifequalityandrepro-
ductive capacity; drowningand limited predatoravoidance capa-
bilities; impairment of feeding ability, etc. (e.g. Gregory, 1978,
1991; Laist, 1997). Until now, most of the existing information
regardinginteractionsbetweenlargemarinemammalsandmarine
debris is related to entanglement, but not ingestion. Pinnipeds
havebeenreportedtodiefromstrangulationorstarvationdueto
entanglement (Croxall etal., 1990; Borenetal.,2006; Dauetal.,
2009).In cetaceans the usual problems are related to injuries to
fins (pectoral or caudal) or mouth (Northridge, 1991; Moore
etal.,2009;Neilsonetal.,2009).Inthecaseofspermwhales,gill
netentanglementshavebeenreportedinEcuador(HaaseandFélix,
1994 )andintheMediterraneanSea(Paceetal.,2008).Ingestionof
marinedebrisiswelldocumentedinmarinebirds(MoserandLee,
1992;Spearetal., 1995;Rodriguezetal.,2012 )andsea-turtles(To-
masetal.,2002),butlesssoincetaceans,althoughseveral cases
have been reported worldwide (Walker et al., 1989; Laist, 1997;
Baird and Hooker, 2000; De Meirelles and De Barros, 2007;
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Jacobsenetal.,2010).Evensmallquantitiesofdebrishavethepo-
tentialtoexertalargeeffectontheanimal-forinstance,through
occlusionoftheintestinal tract(Tarpleyand Marwitz, 1993; Gor-
zelany, 1998; Stamper et al., 2006; Gomerc “i¢ et al., 2009; Levy
etal.,2009).0neinterestingexampleis the case oftwostranded
spermwhalesinthecoastofnorthernCalifornia.Duringnecropsy,
atotalof24.20kgand 73.63kg of marinedebrisincludingropes,
plasticsanddifferenttypesofnetsmadeoffloatingmaterialwere
extractedfromtheirstomachs.Inthefirstcase,gastricrupturefol-
lowing impaction with debris was presumed to be the cause of
death, whereas in the case of the second whale, the emaciated
body conditiontheanimal wasfoundinsuggested starvationfol-
lowing gastric blockage (Jacobsen et al., 2010). More recently, a
caseofayoungspermwhale(5.3m)individualhasbeendescribed,
intheMykonoslslandinGreeceSeawithmorethan100plasticin
its stomach that caused its death in Katsanevakis (2008) and
Notarbartolo-di-Sciaraetal.(2012).

The sperm whale ( Physeter macrocephalus , Linneus 1758), the
largest of the toothed whales, has a cosmopolitan distribution,
withalargelatitudinalrange(Whitehead,2003).Geneticanalyses
suggestthattheMediterraneanspermwhalesconstituteaseparate
population (Drouot et al., 2004; Engelhaupt et al., 2009). At the
momenttherearenooverallabundanceestimatesfortheMediter-
ranean subpopulation. Even though recent bioacoustic data indi-
cate a more consistent and frequent presence of sperm whales
than previously thoughtin someareas ofthe Mediterranean Sea,
likeinSicily(Pavanetal.,2008),buttheMediterraneanpopulation
appearstohavedeclinedoverthelast20years,mainlyduetoby-
catchindriftnetstargetingswordfish(Reevesetal.,2006),inaddi-
tiontoshipstrikes (Panigadaetal.,2006). The speciesis distrib-
uted throughout the Alboran Sea and Straitof Gibraltar(Cafiadas
et al., 2002, 2005; De Stephanis et al., 2008; Carpinelli et al.,
2011,2012),BalearicIslands (Gannier et al.,2002; Pirotta et al.,
2011), Ligurian Sea (Gannier et al., 2002) and Greece (Frantzis
etal.,2003,2011),andcantravellongdistancesbetweendifferent
areas(Carpinellietal.,2011,2012; Frantzisetal.,2011). Littleis
known about the species in the Alboran Sea (Cafiadas et al.,
2002,2005),inparticularregardinganthropogenicinteractionsin
thisarea,and,asfarasweareaware,theingestionofplasticdebris
hasnotbeendescribed asakeyissue forthe conservationofthe
speciesintheMediterraneanSea.

Inthisstudywedescribethesecondreportedcaseofmortality
ofaspermwhalerelatedtotheingestionoflargeamountsofmar-
inedebrisintheMediterraneanSea(4threportedcaseworldwide
toourknowledge),anddiscussitwithinthecontextofthespatial
distributionofthespeciesandthepresenceofanthropogenicactiv-
itiesintheareathatcouldbethesourceoftheplasticdebrisfound
insidethespermwhale.

2.Materialsand methods
2.1.Spermwhalestranding

OnMarch28th2012,aspermwhale(Fig.3)wasfounddeadon
abeachnearCastelldeFerro(Granada,SESpain). Theanimalwas
weighed, measured, and the abdominal cavity opened. All the
stomach contents (Fig. 7) wererecovered and transported to the
Estacién Biol6gica de Dofiana-CSIC (Spain) where they were
washedanddriedforsubsequentlabelling,weighingandmeasur-
ing. Type of material, diameter, colour,and putative origin of the
anthropogenicremainsofmorethan4cm 2 weredeterminedwhen
possible. All of these characteristics were used to categorize each
piece of plastic into a distinct type. All the items of less than
4 cm? were weighted togetherand labelled as small plastics. The
flukeofthespermwhalewascomparedwiththecataloguecreated

byCarpinellietal.(2011,2012).Thecatalogueincludesidentifica-
tionsof47spermwhalesfromtheStraitofGibraltar(collectedbe-

tween1999and2011),57 fromtheBaleariclslands(1994-2004),
35fromtheCorso-provencalbasin(1994-2011),33fromtheHel-
lenicTrench(1998-2009),105fromtheLigurianSea(1990-2010)
and from the 5511 pictures of 34 contributors included in the

NAMSC(NorthAtlanticOceanand MediterraneanSea)catalogue.

2.2.Spatialdistribution

Datawerecollectedduringsurveyscarriedoutthroughoutsev-
eralresearchprojectsundertheumbrellaoftheNGOAInitakfrom
1992t02009(Canadasetal.,2005;CanadasandHammond,2006,
2008;Hookeretal.,2011;Druonetal.,2012).Atotalof74.187km
weresailed.Therewere34groupsofspermwhalerecordedinvolv-
ing55individualsduringthesesurveys.Thestudyarea(theentire
AlboranSea,reachingfromtheStraitofGibraltartoCabodePalos-
Spain)wascharacterizedaccordingtoseveralspatialandenviron-
mentalvariables(depth,slope,distanceto200mand 1000miso-
baths, sea surface temperature (SST), chlorophylla concentration
(Chla),primaryproduction,andaltimetry(CafiadasandHammond,
2006,2008),andmodel-baseddensityestimationbasedonspatial
modelling was applied following the general methodology de-
scribedinCafiadasandHammond(2006,2008).

3.Results
3.1.Spermwhalestrandingfindings

OnMarch28th2012,a10.0mlong malespermwhale(Fig.3)
wasfounddeadonabeachnearCastelldeFerro(Granada,Spain).
Thewhaleweighedaround4500kg,andseemedtobeinastateof
advanced emaciation. There was no evidence of entanglement
scars or other injuries. The animal was opened on April 2nd
2012.Duringinspectionoftheabdominalcavity,squidbeakswere
foundontheexteriorportionofthesmallintestine,andinsidethe
stomachcompartments.Alarge massofcompactedplasticscould
beseenprotrudingthrougharuptureinthefirststomachcompart-
ment (Fig. 4). No fresh remains of squids were recovered. The
intestineswereempty.Causeofdeathwaspresumedtobegastric
rupturefollowingimpactionwithdebris,whichaddedtoa previ-
ousproblemofstarvation.Alloftheplasticpiecesandotherdebris
wererecovered.AdescriptionofthecontentscanbefoundinTa-
ble2,andFigs.5and6.The matchingofthespermwhale’s fluke
revealed thattheanimal had notbeen photographically matched
beforeintheMediterraneanSea.

3.2.Densitysurfacemodels: AlboranSea

The finalmodel forgroupabundance included two covariates:
depth and longitude (as a proxy to distance from the Strait of
Gibraltar),bothhighlysignificant,andexplaining 18%ofthedevi-
ance. Groupdensity increased very steeply with depth from 0 to
500m,slightlytowardsdeeperwaters,andshowedabimodaldis-
tributionwithrespecttolongitude, withthe highestdensitiesto-
wards the Strait of Gibraltar and a second smaller peak around
thesouthofAlmeria(seeFig.1).Thefinalmodelforgroupsizesin-
cluded distance from the 200m depth contour as the only but
highly significant co-variable, explaining 34.2% of the deviance.
Groupsizes tended to increase towards shallower waters (closer
tothe200mdepthcontour(seeFig.2).
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Fig.1. Predicteddensitysurfacemapofspermwhalesinthe Areaof Almeriafromspatialmodellingandgreenhousesituationinthearea(inblack).
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Fig.2. Smoothedfunctionsfortheselectedpredictivecovariatesinthemodelofabundanceofgroups(a)andthemodelofgroupsizes(b)fortheAlboranSeaandtheStraitof
Gibraltar.Continuouslinerepresentsthepointestimateanddashedlinesrepresents+1se.



Fig.3. Pictureofthespermwhale.

Fig.4. Pictureoftheplasticcontainsinthespermwhale.Thearrowindicatesthe
remains.

4.Discussion

Marinedebris hasbeenfoundinspermwhalessincetheearly
20thcentury,whenSirWilliam(Turner,1903)describedthepres-
enceoffish-hooksinthestomachcontentsofindividualsfoundin
theShetlandSeas.Table1showsasummaryofthetypesofmarine
debris recovered from the stomachs of sperm whales that have
beendescribedinthescientificliterature.Theoriginsofthisdebris
arevaried, butithas mainly found tobe materialusedinfishing
activities, such as fish-hooks, fishing nets or ropes (see Table 2).
Upuntilnow,noneofthemarinedebrisrecoveredfromthestom-
ach contents of sperm whales has been reported to derive from
agriculturalactivitieslikegreenhouses,asisthecasewedescribe.

Greenhouse cultivation has spread rapidly over the last few
years in many regions, in particular in the Mediterranean Basin
countries,wherethemild wintertemperaturesallowthe produc-
tion of low-cost vegetables all year round. In western Almeria
(Andalucia) approximately 25,902ha of crops were grown under
plasticsin the 2005 season (Sanjuan, 2007) (Fig.1).Inthe same
way as in Almeria, this type of culture is beginning to flourish
slowlyintheregionsofMurciaandGranada(Fig.1).Greenhouses
usemanyplasticmaterialswithdifferentutilities(CéspedesLopez
etal.,2009; Tol6n Becerraand Lastra Bravo,2010). Interestingly,
mosttypesoftheseplasticmaterialshavebeenfoundintheindi-
vidual examined, starting with two flowerpots. The main debris
foundintheanimal(26itemstotalingmorethan8.1kgandatotal
surfaceof29.9m 2)wasidentified asthe plastic cover material of
greenhouses, which is typically transparent. Furthermore, 19.3%
of greenhouses also apply plastic mulching on their crops. The
most widely used material for this practice is black plastic, of
whichfourpieceswerefound,totaling0.44kg(Table2).Theappli-
cationofplasticburlapsinagriculture has twowell defined utili-
ties. One is the production, and the post-production or packing.
Theanimalhadsevenbitsofburlap plasticbags,weighingatotal
of 1.9kg. Finally, 9m of ropes were found, typically used in the
construction of greenhouses, and two pieces of hosepipe totaling
4.5m(Table2).Apartfromthiswaste,severalremainswerefound
(Table2),which,althoughnotdirectlyrelatedtogreenhouse,could
potentially be indirectly related, especially in the case of plastic
bagsandplasticcarafes.

Thespatialdistributionofthespeciesintheregionshowsthat
these animals canbe seenintwodistinctareas: near the waters
of Almeria, Granada and Murcia and in waters near the Strait of
Gibraltar.Themodelgeneratedcouldhaveedgeeffectsinthearea
oftheStraitofGibraltar,witharelativelylownumberofsightings
(only3)andasmallnumberoftransectsinthisarea.Inanycase,
the species has been described in the Strait of Gibraltar by De
Stephanisetal.(2008),sotheseedgeeffects,althoughpossiblein
themodel,donotreflecterrorsinreality.Itshould be noted that
around55%oftheanimalsfoundinAlmeriaandMurciawerealso
seenintheStrait(Carpinellietal.,2011,2012),soitwouldnotbe
unreasonable to think that we are facing the same population/
management stock which is in transit or is resident in the two
feedingareas. Moreover,ascanbeseeninCarpinellietal.(2011,
2012), these animals are not observed uniquely in these two re-
gions,andcansometimesalsobeseenintheBaleariclslandsand
theLigurianSea.Inanycase,itisclearthattheseanimalsfeedin
watersnearanareacompletelyfloodedbythegreenhouseindus-
try, making them vulnerable to its waste products if adequate
treatment of this industry’s debris is not in place. Around
45,000Tmofwastearegeneratedintheareaof Almeriaitselfper
year (Ayuntamiento de El Ejido, 2003; Fundacién Cajamar, 2008;
Tolén Becerra and Lastra Bravo, 2010). In general, the steps in-
volvedinthemanagementofplasticwasteintheregionare:Pack-
aging — Transport — Cleaning - Crushing - Washing — Drying -
Pelletizing(extrusion)(AyuntamientodeEIlEjido,2003).However,
atpresentthere,theproblemofdegradedplasticsthatarenolong-
errecyclablestillremains. The main conundrumi s that they are
verydifficultto collect,and strongwinds spread themacrossthe
fields (Tolén Becerra and Lastra Bravo, 2010). These annotations
are confirmed by the findings of this study, since apart from dis-
tributingthemall overthefieldasdiscussed above,theycanend
upinthesea,andcanbeingestedbyspeciessuchasspermwhales.
Thishighlightstheneedforstrongermanagementmeasuresinthe
regiontopreventsuchwastetobenearcoastalregions,endingup
inthesea.

Unfortunately,nodataexistsonfloatingdebrisintheregion,so
itisimpossibletoknowwhethertheseresiduesarefloatingonthe
surfaceornot,northeabundanceofplasticsarrivingtothesea.ltis



Fig.5. Plasticdebrisfoundinthestomachcomingfromgreenhouse:(a)flowerpot,(b)hosepipe,(c)greenhousecovermaterial,(d)plasticburlap,(e)rope,and(f)plastic

mulchofgreenhouse.

Fig.6. Generalplasticdebrisfoundinthestomach:(a)dishwaterplasticpot,(b)hanger,(c)mattress,(d)plasticcarafe,(e)tubofice-cream,(f)small plastic(indicated by

whitearrows),(g)sprayplasticpot,and(h)bag.

Fig.7. Plasticdebrisfoundinthestomachofthespermwhale.

thereforeunclearwhetherspermwhalescaptureallthisdebrisin
thesurface,inmid-waterorintheseabed.Ithas beensuggested
that the bottom feeding habits of sperm whales account for the
tendency of this species to ingest a variety of non-food items,
including sand, rocks, coconuts and other debris (Nishiwaki,
1972),sothisspecieposeagreaterhealthhazardthanotherceta-
cean species due to its feeding behavior (Lambertsen and Kohn,
1987). Despite their benthic or bathypelagic feeding behavior
(e.g. Betesheva and Akimushkin, 1955; Nemoto and Nasu, 1963;
Gaskin and Cawthorn, 1967; Clarke and MacLeod, 1976; Clarke,
1980) some of their preys can be taken in mid-water and some
may even be taken from near the sea surface at night (Martin
and Clarke, 1986).The presence of some buoyantobjectssuchas
piecesof plasticinour caseandinsomestomachsrevisedinthe



Table1

Reviewofmarinedebrisfoundinspermwhales.References:(1)Turner(1903),(2)Gaskinand Cawthorn(1967),(3)].Harbey unpublisheddatainMate(1984),(4)Charleston
MuseumofNaturalHistory,Charleston,SCinWalkeretal.(1989),(5)MartinandClarke(1986),(6)Sadoveetal.(1989),(7)Clarkeetal.(1993),(8)LambertsenandKohn(1987),
Lambertsen(1990),(9)CharlestonMuseumofNaturalHistory,Charleston,SCinWalkeretal.(1989),(10)Vialeetal.(1992),(11)Spence(1995),(12)EvansandHindell(2004),
(13)Roberts(2003),(14)Fernandezetal.(2009),(15)]Jacobsenetal.(2010),(16)Mazzarioletal.(2011),(17)Katsanevakis(2008),Notarbartolo-di-Sciaraetal.(2012).

Case  Date Location No.ofindividuals No.ofindividuals Typeofmarinedebris Origin
analyzed withmarine
debris
1 1895-1901 ShetlandSeas(UK) Several Several Fish-hook Fishingactivities
Wairarapacoasttothe Rocks
NorthCanterbury
2 1963-1965 (NewZealand) 151 4 Coal
151 6 Pumice Rocks
151 1 Basalt Rocks
151 1 Slatsofboxwood Generaldebris
3 1979 Florence,Oregon(USA) 38 1 1lofTightly packed trawlnet Fishingactivities
4 1979 Newfoundland(Canada) Unknown 1 Smalllengthofnylonrope Fishingactivities
Unidentifieddebris GeneralDebris
5 1977-1981 Icelandand Greenland 221 Notalways Plasticorwoodand0.2morlessin Generaldebris
recorded length
Plasticdrinkingcups Generaldebris
Children’stoys Generaldebris
Small piecesoftreebranches Generaldebris
Anewspaper Generaldebris
Smallrockfragmentsofbasaltand Rocks
granite(normally<0.02kg,butupto
0.1kg)
Fivediscardedfishingnets(The Fishingactivities
largestweighed63kg)
6 1979-1988 NewYorkBight(USA) 8 3 Syntheticmaterials Generaldebris
7 1981-1984 Azores(Portugal) 17 2 Plasticjug Generaldebris
Netting Fishingactivities
Fishermantrawl Fishingactivities
8 1981-1982 Westerncoastoflceland 32 12 Largepolypropylenefishingnet(otter Fishingactivities
trawl)attachedtoacoilof
polypropylenelineabout
50mlong.
Plasticand metallicdebrisofhuman Generaldebris
origin
Broken3-gallonplasticbucket Generaldebris
9 1985 SeasideNJ(USA) Unknown 1 Mylarballoon Generaldebris
10 1989 Lavezzilslands(France) 1 1 100Squarefeetplasticbagsand Generaldebris
sheets
11 1992 WrightsvilleBeach,NC 1 1 Bleachbottle Generaldebris
(USA)
30Feetofpolypropyleneline Fishingactivities
Afishingfloat Fishingactivities
Plasticcaps Generaldebris
Alargepieceofwhatisthoughttobe Generaldebris
unprocessednaturalrubber
12 1998 Tasmania(Australia) 36 4 Smallpiecesofplasticmaterial Generaldebris
Topsectionofaplasticcontainer(of Generaldebris
approximately2linreconstructed
volume)
13 2001 SouthcoatofCrete(Greece) 1 1 Smallsquarepieceofrigid plastic Generaldebris
mesh10 x 10cm
14 2002-2005 Canarylslands(Spain) 5 2 Plasticdebris Generaldebris
Plasticbag(size31 x 20cm) Generaldebris
Fishinghookofapproximately 6cm Fishingactivities
inlength
15 2008 NorthernCalifornia(USA) 2 2 Rope(24.2-73.63kg) Generaldebris
Plasticdebris Generaldebris
134Differenttypesofnets,allmade Fishingactivities
offloatingmaterial,varyinginsize
from10cm 2 toabout16m 2.
(Note:themajorityofdebrisineach Fishingactivities

whaleconsisted of scrapsofnetting
(81%dryweight), piecesofline(17%)
andpiecesofbags, mademostlyof
plastic(2%))

(continuedonnextpage )



Table1 (continued)

Case  Date Location No.ofindividuals No.ofindividuals Typeofmarinedebris Origin
analyzed withmarine
debris
16 2009 Adriaticcoast(Italy) 7 7 Fishinggear(0.0095-4.934kg) Fishingactivities
Hooks Fishingactivities
Ropes Fishingactivities
Severalplasticobjects Generaldebris
17 2006 MykonosIslandinGreece 8 4 Generaldebris Generaldebris
Table2
Remainsfoundinthespermwhalestomach.Small plasticreferstoplasticitemsremainsoflessthan4cm 2,
Origin Itemtype Amount Total(g) Range(g) Surface(m ?) Range(m 2) Length(m)
Greenhouse Covermaterialofgreenhouse 26 8136 20-1490 29.94 0.04-5.55 -
Flowerpot 2 57 22-35 0.02 0.02-0.02
Hosepipe 2 195 75-120 0.58 0.27-0.30 3.1,14
Plasticburlap 7 1908 58-495 3.50 0.21-0.66 -
Rope 5 3460 50-2000 - - 9.06
Plasticmulchofgreenhouse 4 442 50-240 1.69 0.16-0.98 -
Generaldebris Dishwaterplasticpot 1 50 - 0.01 - -
Hanger 1 25 - 0.36 - -
Mattress 1 20 - 0.002 - -
Plasticcarafe 2 80 30-50 - - -
Smallplastics - 2500 - - - -
Spray plasticpot 1 48 - - - -
Tubofice-cream 1 20 - - - -
Bag 5 986 35-500 1.3791 0.10-0.60 -
Cephalopodsbeaks Cephalopodsbeaks 722 1098
Totalplasticitems 59 17,927 20-2500 37.4804 0.002-5.55 9.06

literature(Table1)demonstratesthatspermwhalesswallowitems
fromtheseasurface.Inanycaseitislikelythatspermwhalesmis-
takethemforpotential prey.

In this study only one animal was analyzed, soit could bean
isolatedcaseintheMediterraneanSea,evenifothercasesofyoung
animalsseemstohavediedbecauseofmassiveingestionofplastic
debris(Katsanevakis,2008;Notarbartolo-di-Sciaraetal.,2012).For
thatreasonitisessentialtoanalyzeallspermwhalesstrandingin
thisregiontoassessuntilwhatpointplasticdebrisisaconserva-
tionproblemforthespeciesintheMediterranean.Thecrypticnat-
ure of the problem is driven by a low probability of recovering
carcasses with evidence of harm caused by plastic ingestion or
entanglement.Ifdeathfromdebrisentanglementoringestionoc-
cursatsea,documentationoftheeventgenerallyrequiresthecar-
casstocomeclosetoshoretobedetectedbyaperson,reportedto
the competent authority, and subjected to a full necropsy before
thecarcassdecays.Sothereareseveral processesthatreducethe
likelihood of the event being detected and documented, and that
may ultimately bias our perceptionofthe problemifwe based it
solelyonopportunisticobservations(Williamsetal.,2011)asthe
onewehavedescribed.Until2008, mainlyintheareaof Almeria,
the necropsy of large animals has not followed a comprehensive
protocol. This is the first case where the stomach content of a
sperm whale is analyzed in the region. Nevertheless, more than
14strandingsofthisspecieshavebeenrecordedintheregionsince
1996(FernandezMaldonadopers.com).Thiskindofanalysis,with
established protocols and coordination in all the geography are
fundamentalforacorrectmanagementofthespecies.ltwouldalso
beinterestingtocarryoutstudiesoffloatingdebrisintheregionto
quantifytheirpresenceandtendencies.AccordingtoSpanishBio-
diversityLaw,andtakingintoaccountthatspermwhalesarelisted
asvulnerableintheNational Catalogueof EndangeredSpecies,as
well as in the regional catalogues of Murcia and Andalucia, the
problem of plastics arising from greenhouse agriculture should

havearelevantsectionintheconservationplansandshouldbea
recommendationfromACCOBAMSduetotheseplastics’andsperm
whales’highmobilityinthe MediterraneanSea.
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