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NOTA PREVIA

A dissertacdo aqui apresentada esta estruturadeoddo com o formato usualmente

utilizado no Ambito do Mestrado em Biologia da Gowacdo da Universidade de Evora.

No Capitulo 1 apresenta-se o0 Resumo seguidolbdtr@ctdo trabalho desenvolvido.
No Capitulo 2 encontra-se uma introducéo gerale @edrealiza 0 enquadramento do trabalho
realizado, seguido da descricdo pormenorizada dadwmlegia utilizada. O Capitulo 3,
apresenta o corpo do trabalho sob a forma de ugoatde umahort-note Apesar de néo
estarem formatados de acordo com as revistas aeseihnde forma a facilitar a leitura,
encontra-se no inicio de cada um a informacéo eefera cada revista. No Capitulo 4,
intitulado Consideracfes Finais, apresentam-seiasigmis conclusdes do estudo realizado,
procurando perspectiva-las numa Optica de Biolodga Conservacdo. No Capitulo 5
encontram-se as Referéncias Bibliogréficas da dogdo geral. Visto que cada artigo
apresenta as suas proprias referéncias e por matevorganizacao, decidiu-se nao inclui-las

no ultimo capitulo.
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1 RESUMO/ABSTRACT

Dieta e comportamento alimentar da Cegonha Branca
(Ciconia ciconial.) na zona de influéncia do Aterro

Intermunicipal de Evora
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1.1 RESUMO

A populacdo de cegonhas-brancas do Oeste Eurofrew soma diminuicdo ao longo
do século XX mas esta situacdo inverteu-se namastiduas décadas. Segundo alguns
autores, a presenca das lixeiras e aterros sasiggodera ser uma das principais razdes desta
recuperacdo. Tem-se verificado que as aves deasapgmbém se aproveitam destes locais,
especialmente por cleptoparasitismo. Deste modte @abalho tem como principais
objectivos descrever a dieta da cegonha-branca riéicae se a presenca do Aterro
Intermunicipal de Evora influenciou de alguma foyrnam base um estudo realizado a 25
anos atras, e determinar se a pressdao parasitisa adas de rapina influencia
significativamente o seu comportamento alimentaravéas de observacdes no local de
alimentacéo. Verificou-se que o aterro influenceodieta das cegonhas-brancas, contudo a
pressdo parasitica que se verificou apenas na amgaproducdo nao € suficiente para

influenciar o seu comportamento alimentar.

Palavras-chave: aterros sanitarios; aves de rapina; cegonha-bra@i@pnia ciconia
cleptoparasitismo; comportamento alimentar; ditayra; Portugal.
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Diet and feeding behaviour of the White stork (Cida ciconia L.) in the zone of influence of the

Landfill of Evora

1.2 ABSTRACT

The West European population of white storks haeed a long and strong
decreased over the twentieth century but this tsilnavas reversed in the last two decades.
One of the main reasons for this could be the pesef refuse dumps and landfills. It was
reported that birds of prey also take advantaginedge sites, especially by kleptoparasitism.
Therefore, this work has as main objectives desctitle white stork diet and verify if the
presence of the Landfill of Evora influenced thetdof white storks based in a study
conducted 25 years ago, and determine if the garasessure of birds of prey influences the
feeding behaviour of the species, through focaleolaions on the feeding place. It was
found that the landfill affected the natural diétwdite storks but the parasitic pressure is not

sufficient to influence their feeding behaviour.

Keywords: birds of prey;Ciconia ciconia diet; Evora; feeding behaviour; kleptoparasitism;

landfills; Portugal; white stork.
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2 INTRODUCAO GERAL

Dieta e comportamento alimentar da Cegonha Branca
(Ciconia ciconial.) na zona de influéncia do Aterro

Intermunicipal de Evora
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2.1 INTRODUCAO

2.1.1 Contextualizacéo

Nas ultimas décadas, tem-se verificado um aumesyalacional de algumas espécies
de vertebrados, principalmente aves, como resultdonudancas de habitat resultante da
actividade humanae(g. Kruszyk & Ciach, 2009; Ramost al, 2009; Weiser & Powell,
2010). Este aumento deve-se principalmente a rratdiexivel, oportunista e gregaria dessas
espécies, 0 que as torna adaptadas a vida emthabdaéificados pelo homem (Garrettal.,
1993; Vidalet al, 1998; Ciach & Kruszyk, 2010).

E admitido pela comunidade cientifica que as la®B&0 recursos tréficos previsiveis
gue beneficiam uma ampla variedade de aves (Figret)s, 2003). Na Peninsula Ibérica, este
aproveitamento tem sido bem documentado em gaiyD@sazar, 1992; Weiser & Powell,
2010), garcas (Sarasd al, 1993) e cegonhas-brancas (Peris, 2003; Torbsa, 2002;
Djerdaliet al, 2008; Ciach & Kruszyk, 2010).

1

Figura 1 — Cegonhas-brancas e garcas-boieiras sobrevoantirm Mtermunicipal de Evora.

No territorio portugués, a cegonrbeanca € um dos exemplos mais visiveis de

avifauna que beneficia desta disponibilidade teofic
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2.1.2 Cegonha-branca

2.1.2.1 Descricao

A cegonha-branca (Fig. 2)Ciconia ciconia Linnaeus 1758) pertence a Ordem
Ciconiformes e a Familia Ciconidae, e € uma de dispecies do GénerGiconia que
ocorrem em Portugal (Janior, 1961; Equipa Atla®80E uma espécie de grande porte cujos
adultos podem ter até 115 cm de comprimento, ampia@sen uma envergadura de até 165 cm
e pesarem até 3900 g. Os adultos sdo maioritarieneancos, com as remiges pretas e o
bico e pernas vermelhos. Apresenta um pescoc¢o lengma cauda curta. Nao apresenta
dimorfismo sexual nem sazonal. Os juvenis sdo bestemelhantes contudo algumas penas
de voo séo ligeiramente acastanhadas e apreseri@un preto e as patas escuras. (Snow &
Perrins, 1998)

Figura 2 —Cegonha-branca pousada num monte de residuos.

Gregérias, principalmente durante a migracdo e emasz de grande disponibilidade
trofica, chegando a serem vistos bandos de centenat® mesmo milhares de individuos. Os
imaturos também se juntam em bandos durante a émocaproducdo. (Snow & Perrins,
1998)

2.1.2.2 Habitat

Considerada uma ave aquatica distribui-se por selimeediterranicos e climas
continentais de latitudes médias, areas humidasnaa com presenca esparsa de arvores,
estepes, areas de inundacao, arrozais e areaslasigorados humidos e pastagens ou campos
araveis com presenca de alimentos de facil acéssonvergéncia dos requisitos de habitat
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com a ocupacado humana ha muito tempo levou ao caiemo, reforcado pelo sentimento
local intenso. (Snow & Perrins, 1998)

2.1.2.3 Movimentos

A sua area de distribuicdo estende-se praticany@tdéoda a Europa Continental,
Médio Oriente, Norte de Africa e Africa do Sul (3n& Perrins, 1998). Na Europa ocorrem
duas populagbes de cegonha-branca: uma populagdentat, que migra pelo estreito de
Gibraltar e que inverna na Africa Central e OcidErg uma populacdo oriental, que migra
pelo estreito do Bésforo e por Israel e invernad\frica Central e na Africa do Sul (Aradijo,
1998). Em Portugal, a sua area de distribuicamdstee praticamente por todo o territorio
nacional continental, exceptuando o Minho, Dourtoral e o0 maci¢co da Serra da Estrela
(Equipa Atlas, 2008).

Apresenta-se como uma espeécie migradora e dispe(Simow & Perrins, 1998),
contudo, tem-se verificado um aumento da populag@nante no continente europeu (Rosa
et al, 2009; Catryet al, 2010).

2.1.2.4 Reprodugéo

Nidifica em praticamente toda a sua area de disg@o. Em Portugal, a maioria da
populacao nidificante localiza-se no Alentejo, Réf@ e Beira-Baixa (Snow & Perrins, 1998;
Araujo, 1998; Equipa Atlas, 2008). Junior (1961¢@bu a referir que bo final da década de
50, Evora era o concelho onde tinha sido registah@ior nimero de ninhos em Portugal.

A espécie € monogamica e durante a reproducdaotréoas ninhos, sozinhos ou em
colonia, em locais ensolarados em arvores altagjemmo em constru¢cdes humanas como as
torres das igrejas, chaminés ou mesmo em posteledecidade (Junior, 1961). Geralmente,
0s ninhos construidos sao reutilizados anos apds Amaioria dos individuos torna-se
reprodutor a partir dos 3-5 anos, contudo existtuagdes em que se verifica a formacéo de
casais imaturos que ndo se reproduzem. A postona,3&5 ovos, normalmente é efectuada
entre Fevereiro e Margo, e a incubacao leva 33 @& Ambos os progenitores cuidam das
crias, durante 58 a 64 dias, até se tornarem imdepg¢es. (Snow & Perrins, 1998)

2.1.2.5 Alimentacao

Apresenta-se como uma especie oportunista que BBen&h consoante a
disponibilidade, sozinha ou em bandos, de minhdoasgctos, peixes, anfibios e pequenos
mamiferos capturados principalmente enquanto cammhcorre com a cabeca e 0 bico
apontado para baixo, muita das vezes com alguitedyabs de asa (Junior, 1961; Snow &

Perrins, 1998; Tryjanowsky & Kuzniak, 2002). Normahte nas areas de reproducdo, as
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cegonhas alimentam-se nos terrenos envolventemdo, itontudo, podem fazer 3-5 km para

se alimentarem e, perante areas com presas derisacogrtentradas, podem voar longas
distancias (Snow & Perrins, 1998). Verifica-se aqsta espécie utiliza lixeiras e aterros

sanitarios como locais de alimentacéo (Fig. 3) estigamente toda a sua area de distribuicdo
(Donazar, 1992; Tortosetal., 2002; Ciach & Kruszyk, 2010).

Figura 3 —Cegonhas-brancas a alimentarem-se sobre a masssidigos.

2.1.2.6 Estatuto de Conservagao

Apesar de apresentar estatutos de conservacdo poemcupantes a nivel global, a
espécie apresenta-se muito bem protegida legalnBimti_ife International, 2004). N&o so
se encontra presente no Anexo I, da Directiva Aaeso também esta presente no Anexo Il

da Convencao de Berna e no Anexo Il da Convenc&wnda.

2.1.2.7 Tendéncia

Segundo Rosat al. (2005) e Rosa (2006), em Portugal, a populaca&idenia
ciconia da Europa Ocidental demonstrou um longo e forterédeimo até 1984 que se
inverteu a partir de 1994. Entre 1994 e 2004, iweiFse um aumento de ninhos ocupados
passando de 3302 para 7684. No caso das populdg@asopa de Leste, tem-se verificado o
contrario, uma vez que se tém apresentado constehégando mesmo a crescer em certos
locais (Tortoseet al, 2002). Este crescimento nas populacdes do (Bestgpeu deveu-se,
provavelmente, a utilizacdo de novos recursos cwéfi como o introduzido Lagostim-
vermelho da LouisianaP¢ocambarus clark)i e o Orconectes limosugNegro & Garrido-
Fernandez, 2000; Antczadt al, 2002; Geigeet al, 2005; Rosa&t al, 2005) e os residuos

sélidos urbanos obtidos em lixeiras e aterros &ao# (Tortosaet al, 2002; Roseet al,
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2005; Djerdaliet al, 2008; Ciach & Kruszyk, 2010). O fim de um longeripdo de seca na
regido do Sahel, onde se localizam as areas denadee tradicionais podera também ter
contribuido para o seu crescimento (Hetlél, 2005; Rosat al, 2005).

2.1.3 CegonhasversusLixeiras e Aterros Sanitarios

Os aterros sanitarios tornaram-se numa importaonée fde alimento para muitos
grupos de aves, como as cegonhas, gaivotas, ga@ass de rapina, no Norte da América,
Europa, Médio Oriente, Norte de Africa e AfricaSiol (Burger & Gochfeld, 1983; Tortosa
al., 2002; Djerdaliet al, 2008; Ciach & Cruszyk, 2010). A invernada da cdégobranca
nestes locais tem sido recentemente registadaRemiasula Ibérica este comportamento é
verificado praticamente em toda a regido (Laza®®41 Rabaca, 1988; Araujo, 1998; Peris,
2003).

Figura 4 —Cegonha-branca a alimentar-se sobre a massaideags

Estas alterac6es na disponibilidade tréfica inftigtas pela presenca de lixeiras e
aterros sanitérios podem ter influenciado signifieenente um traco biolégico (taxa de
sobrevivéncia) e um parametro demografico (halmtigsatérios) da cegonha-branca (Aradjo,
1998; Tortoseet al, 2002; Peris, 2003; Ciach & Kruszyk, 2010). Nodmo, em vez de
migrarem, verifica-se a afluéncia de um grande marde individuos que utiliza estes locais
como fontes de alimentacdo (Araudjo, 1998; Djerdakl, 2008; Rosa, 2009) permitindo que
a taxa de sobrevivéncia da espécie aumente s@gninente (Tortosat al, 2002; Ciach &
Kruszyk, 2010). Recentemente foi referenciado queegonhas-brancas comecgaram também
a utilizar as lixeiras e aterros sanitarios lo@alizs ao longo das suas rotas migratorias pelo
Mediterrdneo, e tém criado novas areas de invernadailtimos anos (Ciach & Kruszyk,
2010).
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Contudo, apesar da sua disponibilidade trofica,liesiras e aterros sanitarios
apresentam um conjunto de materiais inorganicaspqaasticos, vidro e metais que, quando
ingeridos (Fig. 5), podem ser potencialmente psng@ara os adultos e juvenis das espécies
de aves que la se alimentam (Peris, 2003; Weideo\ell, 2010).

Figura 5 —Exemplo de materiais inorganicos encontrados deli@analise de egagrépilas (Um pedaco de

plastico e um de vidro que podem lesionar graveenemtato digestivo de uma ave).

Embora se verifique um cenario positivo para a @spéum futuro préximo, a
cegonha-branca estara sujeita a existéncia desviaetores susceptiveis de ameacar as suas
populacdes — um eventual controlo das populacddsagestim-vermelho da Louisiana; as
previsbes de periodos de seca mais prolongadoseesas no Sahel descrita por alguns
autores (Tortosat al, 2002; Heldet al,, 2005; Rosa, 2006).

Neste contexto, a Directiva 1999/31/CE do Consd@6 de Abril de 1999 relativa a
deposicado de residuos em aterros, que tem comatigbfe a reducdo da quantidade de
residuos urbanos de até 40% do nivel de 1995 &@ €Qorevenir, ou reduzir, os efeitos
negativos dos mesmos através da introducdo deosigerequisitos técnicos nos aterros, vem
trazer um novo factor preocupante para a actuahgib. Face a alteracdo prevista torna-se
imprevisivel a evolugéo das popula¢cde£deiconiadirectamente influenciadas pelos aterros
sanitarios e lixeiras.

Contudo, ndo sdo apenas as cegonhas, garcas dagamee sao influenciadas
directamente pela disponibilidade trofica destesik Existe um grande numero de aves,
especialmente no grupo das rapinas, que sdo icfhdas pelos aterros (Zuberogosiaal,
2002; De Giacomo & Guerrieri, 2008). Actualmententa-se habitual a presenca destes
grupos em redor dos aterros e lixeiras na procorapdoveitamento dos recursos obtidos nos

locais por outras espécies.

2.1.3.1 Cleptoparasitismo
A alimentacdo em locais com grande disponibilidadéica como as lixeiras e os

aterros sanitarios, apresenta custos importantess@dna procura do alimento, como na
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competicdo intra e interespecifica, e o facto dmemd de aves poder ser muito grande pode
provocar um aumento na agressividade entre osithaig (Fig. 6) (Sirot, 2000).

Figura 6 — Movimentos agressivos durante a alimentacdo sobrassa de residuos.

A presenca de aves de rapina nas lixeiras e atearutarios na procura de alimento
obtido por outras espécies ja foi observado (Dand£2®2; De Giacomo & Guerrieri, 2008;
Observ. Pesk. Este comportamento, conhecido por cleptopasasitj define-se como o
comportamento oportunista em que um individuo roobalimento a outro individuo
(Brockmann & Barnard, 1979; Croxall, 1987; Suthedial996; Krause & Ruxton 2002).

O cleptoparasitismo, que pode ser intra e intesiBpe, tem sido verificado em
grande parte do grupo dos vertebrados, contudonasité bem estudado em aves (Croxall,
1987). Este comportamento pode ser uma importéotéca de alimentacdo em varios grupos
de aves, como as aves marinhas (Croxall, 1987; éyoekal, 1989; Le Corre & Jouventin,
1997), as limicolas (Goss-Custatdal, 1998; Bothet al, 2003; Vahlet al, 2005), as garcas
(Gomez-Tejedor, 1993), as aves de rapina (Zubesmgoial, 2002; Kitowski, 2005; De
Giacomo & Guerrieri, 2008) e os corvideos (Robméttlames, 2003; Bertran & Margalida,
2004).

No Aterro Intermunicipal de Evora é frequente asprga de duas espécies de aves de
rapina, o milhafre-pretoMilvus migran$ e o milhafre-real Milvus milvu3 na procura de

alimento obtido por outras espécies.
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Figura 7 —Milhafre-negro Milvus migran$ e Milhafre-real Milvus milvug, respectivamente. Duas espécies de
aves de rapina que ocorrem no Aterro IntermunidaeaEvora. (Fotografias gentilmente cedidas pojsThi
Valkenburg)

Ambos os milhafres sdo migradores, gregarios, plada e necréfagos. O milhafre-
preto reproduz-se na Peninsula Ibérica, e apresenta Aterro Intermunicipal de Evora no
inicio de Marco até meio de Agosto. O milhafre-reghbora ndo se reproduza, passa o
Inverno na Peninsula Ibérica e permanecem no Atemtce Outubro e Marco (Snow &
Perrins, 1998). Através de observacdes no Atetssrtiunicipal de Evora verificou-se que as
cegonhas-brancas, em conjunto com as gaivotafssponcipais alvos destas duas espécies

de milhafre (Fig. 8).

Figura 8 —Dois milhafres-pretodMilvus migran$ a perseguirem uma ave.

Contudo, apesar da praticamente inexistente bilaligy sobre o assunto, foi
encontrado uma referéncia (Ranner & Szinovatz, 1§8@ demonstra o caracter parasitico

pouco conhecido, e que vai de acordo com a obseyvde uma cegonha-branca a roubar
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deliberadamente o alimento obtido por uma garcaHaoBulbucus ibiy. Os autores referem
gue enguanto observavam as cegonhas e 0s guincimoss [arus ridibundu3 a
alimentarem-se de minhocas e ratos em campos ts/redAustria, verificaram que, quando
uma das gaivotas cacava um rdtticfotus sp.) e ndo conseguia engoli-lo rapidamente era
perseguido pelas restantes gaivotas e as cegonieasnfes também se juntavam a
perseguicdo. Em 9 casos de perseguicao pelas @gatiservados, 4 tiveram sucesso.
Também referem um caso, sem sucesso, de uma celg@mta a tentar roubar um rato de

um peneireiro-comuni@lco tinnunculus

2.1.4 Objectivos

Deste modo os objectivos principais desta teseatrato sao:

(1) Descrever a dieta da cegonha-branca na regidoate Emn 2005 e 2010;

(2) Avaliar a influéncia da presenca do Aterro Interinipal de Evora na dieta da
cegonha-branca através da comparacdo dos dadadosobtom um estudo
realizado por Rabaca (1988) na mesma regidao em, 185 periodo em que o
estatuto de conservacdo da espécie era difereptéAerro Intermunicipal de
Evora ainda n&o tinha sido implementado;

(3) Avaliar a influéncia do cleptoparasitismo realizagelas duas espécies de

milhafre, o preto e o real, no comportamento alitaen

2.2 DESCRICAO DAAREA DEESTUDO

A area de estudo situa-se no concelho de Evor843854"N; 7°54'34,57”0),
bioclimaticamente em plena zona mesomediterranea REeninsula Ibérica e
geomorfologicamente em plena pene-planicie do Ajentom altitudes variando entre 230 e
363 metros (Rivas-Martinegt al, 1984). Os locais de amostragem estdo localizados
plena planicie de montado aberto com a presencalgienas linhas de agua. O proprio
concelho situa-se na confluéncia das bacias hiéficgs de trés grandes rios: Tejo, Sado e
Guadiana (INAG, 2010). A regido apresenta um clquante com uma temperatura média
anual de 15,9°C e com uma precipitacdo anual dend@9IM, 2011).
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"

Rero Pedoi(Colonia n

\Pero Peso (Coléniajantiga)

Daia das imagens: 26/6/2010

Figura 9 —Imagem aérea da area onde se realizou a amosteagsmbservacdes directas do comportan
alimentar e que compende a cidade de Evora, o Aterro Intermunicip dois nucleos de nidificagéo
cegonha branca: Monte das Flores e Pero Pedogantigva coloni- ver2.3.1.). (Adaptado do Google Eal

As egagropilas analisadas foram provenientes de wmiacleosde nidificacdo, Pero
Pedo (38°27'57,75"N; 8°00'02,24"(, e Monte das Flores (38°31'01,00”N; 7°58'20,17"
e de uma area de alimentacdo, o Aterro Intermualicie Evora (38°32'13,15"N
7°58'12,74”0) (Fig. 9. O nacleo do Monte das Flores encontraas8-4 km do aterro e
apresenta 198 ninhos de cegc-branca na sua area. Ja o nucleddm Pedo encon-se a
8-9 km, com 35 ninhogstando esta area classificada como Zona de Péoté&zpecial.
Aterro Intermunicipal de Evora iniciou actividaden e2002 apresentando uma area
residuos solidos com Bkn? e abrange 12 municipios, com cerca @@0D0 habitante

O ano de 2005 ficou marcado por periodos de sdoenex e temperaturas do ar aci
da média (16,6°C e precipitacdo média anual infexi401 mm) (CGE, 2011; IM, 2011
Apesar das temperaturas médias do ar -se apresentado com valores abaixo da m
2010 ficou marcado por um nivel médio de precigibagnual muito acima da média (15,!
e 793 mm) (CGE, 2011).
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2.3 METODOLOGIA

Existem diversas metodologias para o estudo daogeolalimentar de diferentes
espécies de aves como: a obtencdo de contetudosaesis; a regurgitacdo forcada; a andlise
fecal, a andlise de egagroépilas; observacdo dimttdocais de alimentacdo; e andlise de
restos de presa encontrados em ninhos (Kostaki, 2006; Ribeiro, 2006).

A metodologia utilizada neste estudo, baseada erba¢aa (1988), apoia-se
principalmente em dois pontos: a andlise de egdgsdge cegonha-branca, complementada
com a observacao directa de individuos nos seassloe alimentacdo, neste caso o Aterro
Intermunicipal de Evora. Cada um destes pontosuera&onjunto de sub-metodologias que
serdo explicadas de seguida. Ao longo da realizde&te estudo foram utilizados dados
obtidos (contagens e sucesso reprodutor de cedmahaa) em trabalhos paralelos na area de
influéncia do Aterro (dados nao publicados por NEaga).

2.3.1 Amostragem e Analise de Egagroépilas

O método usado na analise das egagropilas da ce¢oahca baseou-se no estudo da
ecologia alimentar das aves de rapina. Num comperito semelhante as rapinas, as
cegonhas regurgitam, uma aglomeracéo da matéridigénda de forma normalmente oval,
composta normalmente por restos de insectos, gs8los, penas e escamas (Rabaca, 1988;
Ribeiro, 2006). Segundo Baudoin (1973), a regug§igpode ocorrer em qualquer altura do
dia, de forma subita e repentina (Fig. 10). O queeso a verificar durante a realizagédo deste

estudo.

Figura 10 —Exemplo de uma egagropila de cegonha-branca.

O tipo de analise de dieta escolhido, muito utilzao estudo dos habitos alimentares
desta espécie, tem como principais vantagens & daténcdo de regurgitacdes e a nao

perturbacdo das aves. Como principal desvantagdactto de os resultados finais poder
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apresentar um enviesamento dos dados pelo factee daubestimar as presas de menor
dimenséo ou as que apresentam pouca resisténcga@esdigestivos das cegonhas. (Rabaca,
1988; Ribeiro, 2006)

No total foram analisadas 182 egagropilas, recathieim 2005 e 2010, nas trés areas
acima descritas (Fig. 9). Devido a grande dificdelana determinacdo da origem das
egagropilas (se de adulto ou se de juvenil) de@dijunta-las por locais de amostragem/ano.
Visto que Pero Pedo e Monte das Flores apresergarea um numero elevado de ninhos e o
Aterro apresenta uma grande afluéncia de cegomhaspbabilidade de ocorrer uma falsa
replicacdo é relativamente baixa, 0 que nos levassamir que cada egagropila pertence a
um individuo diferente. Foram realizadas visitas @ois nucleos de nidificagdo e ao local de
alimentacdo em Maio e em Junho dos dois anos. \gseoem toda a literatura cientifica
encontrada referente ao estudo do comportamenteemtiir das cegonhas-brancas apenas
analisaram a época de reproducéo decidimos realiedorma a complementar o estudo, uma
sessdo de colheita de egagropilas e uma janeldsvacdes no aterro durante o més de
Novembro de 2010.

Em cada visita aos nucleos de reproducéo, e comsaarctondi¢coes do terreno, a area
envolvente da projeccéo vertical dos ninhos foransgectadas em busca de egagropilas. Nas
visitas ao Aterro Intermunicipal de Evora foram gpectadas as areas de aglomeracdo de
cegonhas-brancas durante o periodo de alimentacéo.

Visto que, para uma correcta quantificacdo do ndanaer presas por regurgitacao,
apenas foram recolhidas as egagropilas que seeapmeam inteiras e nas melhores
condicbes e sem evidéncias de intemperismo, gadantjue as amostras reflectiam a dieta
nas épocas-alvo.

Durante a época de reproducéo, evitou-se a redaketamente nos ninhos de forma
a evitar a perturbacédo das aves. Apos a sua deterg@gagropilas foram armazenadas em
sacos individuais devidamente identificados e omasi®s a baixas temperaturas de modo a
evitar a degradacdo do material e sua decompodiziieaso da colénia de Pero Pedo, em
2005, as egagropilas foram recolhidas de um nudkminhos localizados em arvores,
contudo, devido a degradacéo e queda das mesmasleo acabou por fixar-se nos postes de
suporte de linhas de transporte de energia, a derdakm a Norte da antiga colénia. Deste
modo, as egagroépilas de Pero Pedo de 2010 foraniidas nesta area.

Antes de se proceder a triagem da matéria de cgalgrGpila, foram registadas as
medidas com o auxilio de uma craveira “Vernier @ali. Visto que, a queda da egagropila
no solo ou ninho ap0s a sua regurgitacdo, podepan\alteracdes na forma da mesma, torna-
se impossivel determinar a margem de erro da grestumodificacdo. Assim, na analise de
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egagropilas, serdo registadas inicialmente as mgdids dois maiores eixos perpendiculares
de cada uma, respectivamente os eixos AA (o mai@dB (0o menor). Com estes dados é
calculada a area bidimensional da projeccdo de gadadas egagropilas. De referir que as
suas dimensdes dependem nao so do tipo de alirmetdaquantidade ingerida, mas também
da existéncia ou ndo de material inorganico. Estegalimento foi baseado no descrito em
Rabaca (1988).

Posteriormente, o procedimento utilizado na an@lesseada egagroépila, baseou-se no
estudo da ecologia alimentar de aves de rapinaileir® (2006), ainda que com ligeiras
adaptacOes inerentes ndo sé a potencial diversdiegeesas possiveis de encontrar como
para aumentar a prépria eficiéncia e rapidez dodoét

Neste caso todo o material foi desagregado a seaoa ajuda de pingas e todo o0 seu
conteudo analisado a lupa (Leica Zoom 2000, anfmiaie 45x). Durante a observacao, todos
os fragmentos passiveis de serem identificadosanforecolhidos, armazenados e
devidamente identificados separadamente por egéay(6ig. 11). Posteriormente acabou por
se proceder a identificacdo e contabilizacdo de twdmaterial recolhido com recurso a
material bibliografico (Chinery, 2009), chaves diouoicas criadas para o efeito e consulta de

especialistas. Foi também registada a presencasémea de material inorganico.

Figura 11 —Conteldo de uma egagrépila de cegonha-brancaadaldevidamente identificada.

Sempre que possivel, as presas foram identificaigad Familia. Visto que ndo foram
encontrados insectos inteiros, foram usadas peln@ge do exosqueleto — cabecas,
articulagbes dos membros posteriores ou mandil§ilgsl2) — para determinar o ndmero
minimo de individuos de cada grupo. Visto que cpdae do exosqueleto ndo vem
necessariamente de um individuo diferente decigliqee um par de mandibulas ou um par
de articulacbes do mesmo tamanho, ou uma cabecasegpava um individuo. Contudo
registaram-se situacdes em que individuos forantabdizados pela presenca de toraxes,
abdémenes ou mesmo patas anteriores.
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Figura 12 —Exemplos de partes-chave do exosqueleto dos assentontrados. Uma cabecga de Geotrupidae,

duas mandibulas de Gryllotalpidae e uma cabecaidmil®nidae, respectivamente.

2.3.2 Observacao Directa do Comportamento Alimentar no Agrro

Intermunicipal de Evora

Os resultados obtidos nas observagbes de individuaBmentarem-se no Aterro
Intermunicipal de Evora funcionaram n&o s6 comocaemplemento & informac&o adquirida
na analise das egagropilas, como a realizacdo deesimdo sobre as relacbes de
cleptoparasitismo interespecifico entre a cegomhada e as duas espécies de milhafre, o
negro e o real, que ocorrem no aterro durante o ano

Foram realizadas duas eépocas de observacdo em RQdimeira foi realizada em
plena época de reproducéo das cegonhas-brancasMaib e Junho, e a segunda durante o
Inverno, em Novembro. Escolheram-se estes doisvaltes ndo s6 devido ao facto de serem
duas épocas distintas biologicamente como tambéwrfageto de ocorrerem no local as duas
espécies de aves de rapina acima indicadas.

Em cada uma das visitas, foi preenchida uma fiegh@ainpo er Anexo 2) criada
especificamente para o efeito. Foi dividida em dumges: uma referente a alimentacdo das
cegonhas e a outra aos comportamentos de cleptdjzan® interespecificos. Na primeira
parte foram registados todos os itens ingeridoaspetgonhas-brancas, identificados e nao
identificados, e as suas respectivas caractegsticanbém se registou se o item foi: (1)
ingerido dentro do aterro; (2) ingerido na perdd@até, cerca de, 500 metros); (3) ou ingerido
fora do local (mais de 500 metros). Na segundaepddram registados trés tipos de
comportamento: (1) o item néo foi ingerido e faiddo para fora do aterro; (2) o item nao foi
ingerido e, no transporte foi perdido durante uprdativa de cleptoparasitismo; (3) o item
nao foi ingerido e, no transporte foi roubado potr@ espécie. Nas duas Ultimas situacdes
foram também registadas as espécies intervenientesempo gasto pelo cleptoparasita na
tentativa de obtengao do item.

Foram realizadas cerca de 46 horas de observacAterno Intermunicipal de Evora,

entre as duas épocas (reproducao: de 24 de Maidea Jnho; invernante: de 5 a 27 de
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Novembro), resultando em 7 dias por época. De irefpre as observacbes ndo foram
realizadas em dias seguidos. Devido a dificuldgmesentada pelo local de observagao foi
realizada uma média de 3 horas por cada observacao.

As observacdes foram realizadas sempre pelo mebssovador (Tiago Ventura), em
dias com boa visibilidade e sem pluviosidade, ceounso a um telescépio Leica Televid 77
mm suportado por um tripé Manfrotto, e uns binéGsudympus EXPS | - 8X42 a partir de
um ponto estratégico e elevado dentro da massesfiups. Em cada observacao evitou-se a
realizacdo de movimentos que pudessem perturb@mpartamento natural dos animais.

Para comparacao, todos os itens colectados, ilngeold ndo, pelas cegonhas-brancas
foram separados em cinco gruposCarne Peixe Matéria Vegeta] Outros itense Itens
desconhecidos sendo que no grugdutros itensforam incluidos todos os itens inorganicos
ou de origem humana, como plasticos, papéis, fiaBneentos confeccionados, e ttens

desconhecidotdos os que nao foi possivel identificar.

2.3.3 Analise Estatistica

As Ordens Coleoptera e Orthoptera foram as Unigaseg consideraram para a analise
estatistica, uma vez que os restatdga apresentaram valores muito baixos. Foram também
adicionados o numero total de insectos (TNI), o enanotal de Familias (TNF) e o nimero
total de Ordens (TNO) por grupo de amostras. Asrelifcas entre estes grupos foram
analisadas através da comparacdo de meédias comsaeauuma analise de variancia
(ANOVA).

De forma a se verificar se a distribuicdo de dumsaveis independentes e aleatorias
(presenca e auséncia de material inorganico) é fgueealizado um teste de Mann-Whitney
U (Tanis, 1987).

Todas as andlises estatisticas foram realizadagatdos programas estatisticos SPSS
Statistics 17.0 (No#is, 2010) e R 2.12 (R Development Core Team, 2007).
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3 ARTIGO E SHORT-NOTE

Dieta e comportamento alimentar da Cegonha Branca
(Ciconia ciconial.) na zona de influéncia do Aterro

Intermunicipal de Evora
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3.1 ARTIGO — ARE WHITE STORKKCICONIA CICONIA L.) GETTING
LAZY WHEN SEARCHING FOR FOGO HE ROLE OF LANDFILLS

Tiago Ventura; Nuno Faria; Roque, |.; Silva, P.&ad E. Rabaca
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3.1.1 Abstract

White storks suffered a decrease in numbers antlibdison area through the
twentieth century but the situation was invertedthe last 20 years in what the western
breeding population is concern. Our goals are @l)déscribe the diet of white storks
inhabiting the outskirt of Evora and (2) evaludtéhe landfill of Evora influenced their diet.
We analyzed 182 pellets collected in 2005 and 201fvo breeding sites — Pero Pedo and
Monte das Flores — and in the Landfill of Evora. \leo carried out 46 hours of focal
observations on white storks feeding on the lahdfilpellets contains we only found insects
grouped in fifteen Families from five insect Ordenadifferentiated and inorganic materials.
In 2005 we identified 4650 insects and 3469 insett2010. Observations on the landfill
showed that white storks get large amounts of acgasaterial which probably could explain
the undifferentiated material presented in pelleteal, seasonal and annual variations were
evaluated using an ANOVA. Local variation in boteays was detected between the two
breeding sites and between Pero Pedo and Landfiignificant annual variation was
registered only in Monte das Flores and seasorétian in Landfill of Evora. Our results
suggest that the landfill of Evora have a greatdrtgnce in the diet of white storks.

3.1.2 Introduction

Over Over the past decades, there has been arasecia populations of some
vertebrate species, especially birds, due to humaunced habitat changes (Kruszyk & Ciach,
2009; Ramoset al, 2009; Weiser & Powell, 2010). This increase isintyadue to the
flexible, opportunistic and gregarious nature afsth species, making them adapted to life in
habitats modified by man (Vidadt al, 1998; Ciach & Kruszyk, 2010). The scientific
community often agrees that the refuse dumps amdfilis are predictable trophic sources
that benefit a large number of birds (Peris, 2008)h as storks, seagulls and birds of prey
(Tortosaet al, 2002; De Giacomo & Guerrieri, 2008; Ciach & Krusz2010; Weiser &
Powell, 2010).

The white stork Ciconia ciconia Linnaeus 1758), an opportunistic species that feeds
on earthworms, insects, fish, amphibians and smalnmals (Cramp & Simmons, 1977;
Snow & Perrins, 1998), is one of the most visibtamaples of birds that seems to take profit
from resources provided by these infrastructuresn@zar, 1992; Tortosat al, 2002; Ciach
& Kruszyk, 2010). The West European populationengifl a long and strong decrease in the
twentieth century (De Barros & Moura, 1989; Tortesal.,2002; Kruszyk & Ciach, 2010)
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reaching a global level of Near Threatened in 1@8CN, 2011). The situation was inverted
from 1994 onwards, with an increase of occupiedsnparticularly in the Iberian Peninsula
(Tortosaet al.,2002; Roseet al, 2005; Rosa, 2006). For the East European popukgtthe
situation was different with some populations remma constant and even growing locally
(Tortosaet al.,2002). This increase in Western Europe was probdbé/to the use of new
food sources, such as the exotic and invasive R@dap crayfishProcambarus clarkiijand
Spiny-cheek crayfish(rconectes limosidgNegro & Garrido-Ferndndez, 2000; Antczek
al., 2002; Geigeet al, 2005; Rosat al, 2005),and the solid wastes of the refuse dumps and
landfills (Tortosaet al, 2002; Rosaet al, 2005; Djerdaliet al, 2008; Ciach & Kruszyk,
2010). The end of a long drought in the Sahel regidhere the traditional wintering areas are
located may also have contributed for this growtald et al, 2005; Ros&t al, 2005).

Landfills have become an important food sourcebiaids throughout North America,
Europe, Middle East and North and South Africa (f#Bur& Gochfeld, 1983; Tortosat al,
2002; Djerdaliet al, 2008; Ciach & Kruszyk, 2010). The wintering of ikghstorks in these
sites has been recently recorded and in the Ib&grinsula this behaviour reached virtually
the entire region (Lazaro, 1984; Rabaca, 1988;sP2003). Trophic availability may have
influenced a biological trait and a demographicapaeter of this species: the migratory
behaviour and survival rates (Tortoshal, 2002; Peris, 2003; Ciach & Kruszyk, 2010).
While wintering an influx of a large number of imtluals use landfills as food sources
(Djerdaliet al, 2008; Ros&t al, 2009) allowing that the survival rate of the gpsdncreases
significantly (Tortosaet al, 2002; Kruszyk & Ciach, 2010). Actually, evidenhas been
gathered that white storks have already startegédandfills located on the migratory routes
along the Mediterranean Sea, creating in some ,ane&s wintering grounds on the last few
decades (Ciach & Kruszyk, 2010). Neverthless, itespf this trophic availability, refuse
dumps and landfills also have many inorganic malgrisuch as plastics, pieces of glass or
metal that can be potentially dangerous when iegsy adults or juvenile birds (Peris, 2003;
Weiser & Powell, 2010).

Although the white stork seems to be currentlyrfgca good scenario, in the near
future the species will probably be subject to salveactors that could threaten population
numbers: a possible control of populations of tred-Bwamp crayfish, the predictions of
more long-lasting and severe drought periods inShakel region and practices designed to
make inaccessible the access to food in landfikstpsaetal., 2002, Helcet al, 2005; Rosa,
2006).

Therefore, the goals of this study are to desctiiteediet of the white stork in the
outskirts of Evora (Alentejo, Portugal) in 2005 @10, and evaluate if the landfill of Evora
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influenced their diet. We choose this area becawsentent to compare our results with a
previous study conducted by one of us (Rabaca,)li@8#e district of Evora in 1985, in a
period where the species conservation status vifesatit and the landfill of the Evora district

was not yet implemented.

3.1.3 Study Area

Three study sites were selected in the outskirtBvafira: Pero Pedio (38°28'2.98”N;
8°0'6.52”"W), Monte das Flores (38°31'1.65”N; 7°88.31"W) and the landfill of Evora
(38°32'17.50”N; 7°58'17.84”"W). Pero Pedo and Mentlas Flores are two white stork
breeding sites, with 198 and 35 nests respectiaiy, Pero Peéo is classified as a Special
Protection Area. Both these sites were studied AaRa (1988). The landfill of Evora is
working since 2002, is located 7 km southwest fiéwora and receives urban solid wastes
from 12 municipalities (ca. 700000 habitants). Hrea is surrounded by an open plain of
montado Quercus subé@Quercus rotundifoliawith some patches @ucalyptus(Eucalyptus
globulug, olive plantations and vineyards crossed by smatker lines.

The region of Evora has a warm climate with an ahauerage temperature of 15.9°C
and an average yearly precipitation of 609 mm @BM1.1). The year of 2005 was marked by a
period of drought and high temperatures (16.6°Chaatolwv 401 mm) (CGE, 2011; IM, 2011).
Despite the medium value of air temperature presemormal values, 2010 was a year

marked by an above-average level of precipitatidnQ®°C and 793 mm) (CGE, 2011).

3.1.4 Methodology

3.1.4.1 Pellet sampling and analysis

Field studies were carried out in May and June @52and in May, June and
November of 2010. Due to the difficulty in deterinigp the origin of the pellets (from a
juvenile or from an adult) we decided to group theyrsampling locationper year. Since in
the Pero Pedo and Monte das Flores area there thigh aumber of nests, the landfill has a
large influx of white storks and the search area \@age enough, the probability of a false
replication is relatively low, which leads us tsasie that each pellet belong to a different
individual. A total of 182 intact pellets (Tab. Nvith no evidence of weathering, were
collected from two breeding sites - Pero Peédo énd)Monte das Flores (MF)— and from one
roosting site at the landfill of Evora. On the fitao, we used the same procedure described

in Rabaca (1988) and the area surrounding thecaégrojection of the nests was prospected
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in search of the pellets; in the landfill the séafocused all the areas where white storks
gather during the feeding period.

Table | — Number of sampled and analyzed pellets from e#iehRP — Pero Pe&o; MF — Monte das Flores; LE —

Landfill of Evora.

Year Season PP MF LE Total
2005 Breeding 33 38 -
Breeding 24 24 23 182
Wintering - - 40

Present
study 2010

Each pellet was stored in an individual bag and keger low temperatures to prevent
any material degradation. Before analysis, the lavgest perpendicular measurements of
each pellet were registered to determine its aeeerga of the bi-dimensional projection.
Then, all the material was disaggregated and itdecds examined at laboratory using a
binocular magnifier. All food remains were idergdi using bibliographic material (Chinery,
2009) and specialist consultation. When possilieygpwere identified up to Family level.
Because no insects were found intact, we used &dy parts - heads, leg joints or mandibles
— to determine the minimum number of each groupc&each body part did not necessarily
come from a different individual, one pair of mduids, leg joints of similar size or one head
represented one individual. Again, these procedwa® similar to those used by Rabaca
(1988).

3.1.4.2 Feeding observation in the landfill of Evora

In 2010 we carried out a total of 46:35h of fochkervations of white storks feeding
in the landfill. They were conducted in both stubdperiods (breeding: from Dof May to A
of June; wintering: from Bto 27" of November), occupied 7 days per period, and each
observation last an average of 3:208.39 min. It should be noted that the observativese
not conducted on consecutive days. We carried bsemvations in different time-of-day
periods from early morning to late afternoon. OtiaBons were carried out by one observer
(T.V.) using a field telescope from a strategic ahelvated site and were done only in days
with good visibility and without precipitation, il of the mass of waste, in order to identify
and determine the general features of all ingeséds. At each observation, were avoided
sudden movements in order to avoid disturbing bedaviour.

For comparisons between seasons, all the items wereped in five different
categories -Meat, Fish, Vegetable matterOther itemsand Unknown itemsOther items

included all inorganic or human origin items, sashplastic, paper, yarns and cooked food.
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3.1.4.3 Data treatment and analysis

Coleoptera and Orthoptera were the only insectrerohelividually considered due to
the comparatively large numbers detected in thasa We also added the total number of
insects (TNI), the total number of Families (TNRdahe total number of Orders (TNPgr
group of samples. Differences among these group® \&@ealyzed by comparing sample
means trough an analysis of variance (ANOVA). Ideorto decide whether the distributions
of two random and independent variables (presendeaasence of inorganic material) are
equal we used a Mann-Whitney U test (Tanis, 1987).

All statistical analyses were performed using SB&fistics 17.0. (Nogis, 2010)

3.1.5 Results

3.1.5.1 Diet composition

We only found insects and undifferentiated matengbellets (one pellet showed no
trace of insects). In all, five orders of insecistributed by fifteen families were detected. In
2005 we found a total of 4650 insects in 71 pelétd in 2010 we recorded 3469 insects in
111 pellets. Insect Families mostly represented 2005 were Caelifera (33.4%),
Tenebrionidae (10.7%) and Carabidae (8.4%); in 20&0argest groups in breeding season
were Tenebrionidae (22.0%), Formicidae (24.26%) @adhbidae (19.7%), and in wintering
season were Carabidae (73.9%) and Formicidae (35.2Mce the number of inseqgier
Family was very irregular, we decided to groupidlects by Orders for statistical analysis.
This action resulted in 4 groups: Coleoptera, Qotbé@, Hymenoptera and other insects. In
182 pellets from the two years, Coleoptera and dpittra reached values higher than 77%
(Fig. 1) and these results are similar to Rabag88§)Lin 118 pellets from 1985.
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60% OOther insects  60% - ®Coleoptera
40% DOOrtoptera 40% - @ Orthoptera
20% EHymenoptera 0% OOther insects
0 o
W Coleoptera OVertebrates
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Spring Winter

1985 | 2005 2010 1985 | 2005

Rabag Present study Rabagla Present study

Figure 1 — Percentages of€oleoptera Hymenoptera Orthoptera, Verteratesand Others found (left) and
percentages of presences of each group detectgd) (im white stork pellets, collected in 2005 &@l0 (data
from each site was pulled togethpar season). Data obtained by Rabaca (1988) in the saeeding locations is

also showed.

ANOVA results indicate that there were significamnual variation between Monte
das Flores, Pero Pedo and Landfill of Evora, batv2895 and 2010, and among sites in 2010
(Table II). Also a significant variation in botheas was detected between spring and winter
of 2010 (Table 1ll). There were no significant éiftnces between Pero Peé&o in 2005 and
2010 and between the Landfill of Evora and Montg Eares in 2010.
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Table Il — ANOVA results between Monte das Flores (MF), PBefio (PP) and Landfill of Evora (LE),
between 2005 and 2010 and between sites in 204€0(05;" p<0.01;”" p<0.001). TNI — Total Number of
Insects; TNF — Total Number of Families; TNO — Tddamber of Orders.

MF (2005) PP (2005)
Coleoptera 12.0+8.21 28.5+ 36.7 6.3*
Orthoptera 34.0+39.4 43,1+61.2 0.5
TNI 62.4+ 75.7 86.%4 73.2 1.6
TNF 55+1.9 5.8+1.8 0.5
TNO 24+0.8 2.6+ 0.7 0.4
MF (2010) PP (2010)
Coleoptera 9.6+6.9 32.4+23.3 10.7**
Orthoptera 5.7+12.3 21.A#35.9 2.2
TNI 16.1+16.8 92.7+73.0 12.7**
TNF 3.3x15 6.1+1.4  24.3**
TNO 1.7+ 0.5 3.0£0.4 54.7%
MF (2005) MF (2010)
Coleoptera 12.0+ 8.2 9.6+ 6.9 0.8
Orthoptera 34.0+39.4 5.7+12.3 5.9*
TNI 62.4+75.7 16.1+16.8 4.4*
TNF 55+1.9 3.3x15 14.0%**
TNO 24+0.8 1.7+ 0.5 9.6**
PP (2005) PP (2010)
Coleoptera 28.5+ 36.7 32.4+23.2 0.1
Orthoptera 43.1+61.2 21.74 35.9 1.4
TNI 86.7£73.2 92. A 73.0 0.1
TNF 5.8+1.8 6.1+1.4 0.2
TNO 2.6+0.7 3.0£04 3.2
LE (Spring) PP (2010)
Coleoptera 14.4+8.8 32.4+23.2 9.1*
Orthoptera 1.3+1.7 21.7+35.9 5.9*
TNI 17.2+9.8 92.7+73.0 19.0***
TNF 3.8+1.3 6.1+1.4 20.6***
TNO 1.9+ 0.9 3.0+£0.4 17.1%
LE (Spring) MF (2010)
Coleoptera 14.4+ 8.8 9.6+ 6.9 2.5
Orthoptera 1.3+ 1.7 57£12.3 2.3
TNI 17.2+9.8 16.1+16.8 0.1
TNF 3.8+1.3 3.3:t1.5 1.3
TNO 1.9£0.9 1.7+ 0.5 0.6
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Table Ill — ANOVA results for seasonal variation in the Lalidff Evora (LE), in 2010 and between the two
years (p<0.05;" p<0.01;” p<0.001). TNI — Total Number of Insects; TNF — dlddumber of Families; TNO

— Total Number of Orders.

LE (Spring) LE (Winter)
Coleoptera 14.4+ 8.8 29.3+ 28.8 4.6*
Orthoptera 1.3+ 1.7 0.1+ 0.3 17.8***
TNI 17.2+ 9.8 34.9+ 32.0 5.3*
TNF 3.8+1.3 27+ 1.0 14 4%+
TNO 1.9+ 0.9 1.8+ 0.6 0.3
Spring (2005) Spring (2010)
Coleoptera 19.6+ 26.7 18.5+ 17.0 0.1
Orthoptera  38.2+ 50.4 8.7+£22.1 13.0%**
TNI 73.6% 75.0 40.0+ 53.7 6.4*
TNF 57+1.8 4.3+1.8 13.1%**
TNO 2.5+0.8 2.2+0.9 4.6*
Spring Winter
Coleoptera 19.1+ 23.1 29.3+ 28.8 4.9*
Orthoptera  26.0+ 43.5 0.1+ 0.3 14, 1***
TNI 59.6+ 43.5 34.9+ 32.0 4.7*
TNF 5.1+1.9 27+ 1.0 60.0***
TNO 2.4+0.8 1.8+ 0.6 16.8***

Most of the pellets showed an irregular shapethmge collected in 2005 in Pero Peé&o
were mostly rounded. We verified that the averagea af the bi-dimensional projection
obtained in 2005 (1653.40689.5mn’ and in 2010 (1546.88 414.3mn") were lower than
those presented in Lazaro (1984) (1907.74and Rabaca (1988) (2453.01 Am

We also analyzed the presence of inorganic materipkllets and there was a large
number with presence of inorganic material and tlusiber increase between the two years
(Mann-Whitney U; P<0.01). In 2005 were detecteg@llets (44.3%) with inorganic material
and 73 (67.0%) in 2010.

3.1.5.2 Feeding observations in the landfill of Evora

White storks ingested a total of 219 items whdesat andFish (all items were fresh)
accounted for more than 50% both in spring andewi(fig. 2). Due to the inherent difficulty
of recognition, 37.7% of the items from spring &®15% from winter were not identified.
Most items were ingested into the body of wastehwnly 1% in spring and 2% in winter

ingested in the surrounding area of the landfill.
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Figure 2 —Ingested items by white storks during the obséwabf feeding on the landfill of Evora in the

breeding and wintering season of 2010.

3.1.6 Discussion

The foraging of white storks on landfills its bedagha common behaviour all along
Europe, Middle East, and North and South Africar{d@saet al, 2002; Djerdaliet al, 2008;
Ciach & Kruszyk, 2010). The diet of the white stdréis been well studied (Tortosa al,
2002; Peris, 2003; Djerdalet al, 2008; Kruszyk & Ciach, 2010) and the scientific
community seems more interested in studying thtte lknown behaviour for almost all
Europe. White storks digest the soft parts of rsypand regurgitate all the indigestible parts,
such keratinized (nails and hair) and chitinousogkeletons of arthropods) structures, in an
oval shape agglomerate (L4zaro, 1984; Rabaca, 1988inic & Rasajski, 1992; Ribeiro,
2006). Although pellet analysis has the advantagéeing based on an easily obtained
material and does not disturb the birds, it maydpoe biases because of low resistance to
digestion of some consumed prey it becomes difficufind traces of some vertebrates, such
as amphibians (Lazaro, 1984, Rabaca, 1988; Tsdch&liGoutner, 2002)

Arthropods were the main prey element detecteceiles. Their analysis showed the
importance of three Orders: Coleoptera, Orthopaeh Hymenoptera. However, considering
some factors — the large abundance of Hymenoptelsaio Landfill of Evora and a few
sporadic appearances in pellets of other sites; l#nge difference in size between
hymenopterans and storks (Lazaro, 1984); andwgigestibility (Jiguet, 2002) - leads us to
believe that their presence is probably due toarairtation of ingested items in the landfill.
The results did not suggest that any other animalgwere important for their diet in this
region. Between 2005 and 2010, Orthoptera variathdtically, probably because 2005 was a
very hot and dry year, where it is normal to ocagreater abundance of Orthoptera (Willott
& Hassall, 1998; Tsachalidis & Goutner, 2002). Breg of inorganic material, such as sand
and stones, is purely random when capturing preythHmiingestion of pieces of glass, metal

and plastic may be intentional, resulting of cordasfrom the brightness of the material
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(Lazaro, 1984; Rabaca, 1988; Peris, 2003). Howexerpbservations lead us to believe that
these occurrences can also occur by contaminatimgested items on the landfill.

There was a big difference in pellet sizes amormngstudy, Lazaro (1984) and Rabaca
(1988). Those authors reported that sampled pdibdsa natural and oval shape, and in some
cases almost spherical. Our pelletsre smaller and presented, in most of cases,uiaeg
shapes probably due to the ingestion of inorgaratenal, like pieces of paper, metal, plastic
and glass, and organic material with low digestiesistance obtained in the landfill. The
ingestion of these items can probably anticipatefiocess of regurgitation and explain not
only the size and shape differences between siieshke large presence of undifferentiated
matter. The ratio of inorganic material and animpaits in pellets may be influenced by the
distance between the breeding sites and the lamdfith explains the significant differences
in 2005 and 2010. Pero Peéao always showed higtees/af natural preys and the similarity
between landfill and Monte das Flores strengthens loypothesis. Given the trophic
availability observed in the landfill and accorditg the Optimal Foraging Theory (Pike,
1984; Boitani & Fuller, 2000; Begoat al, 2006) we can expect that storks from closest
locations maximize their energy intake searchingfé@d directly into the landfill. In fact,
parallel fieldworks performed by Nuno Faria registenot only a high landfill-dependence of
the nests from Monte das Flores where movemergsasch of natural food did not exceed
the few hundred meters from the nest and all oth@vements were always directed to the
landfill. There was also registered a low numbereabrds of storks from Pero Pedo moving
to the landfill of Evora. Only in cold days thesevements were recorded possibly due to the
natural difficulty of detecting insects in days wiehe temperature is lower (Willott &
Hassall, 1998). Orthoptera has varied between 200532010 and the average was superior in
2005 probably due to the environmental parametieas ¢tharacterized this year and the
variation of Coleoptera was probably due to thaiural availability (Brinkhof, 1997; Willott
& Hassall, 1998). Seasonal differences obtainedewer agreement with the natural
fluctuation of insects over the year (Brinkhof, Z99Villott & Hassall, 1998).

Despite the presence of crayfish in the nearestra@itirses in Monte das Flores we
did not found any evidence of crayfish or vertetsan the pellets neither in nests during a
ringing campaign of juvenile storks (N. Faripers. obsery However in other studies
conducted in the Iberian Peninsula large differentce consumption of vertebrates are
recorded. Lazaro (1984) detected 718 vertebrat&3pain and De Barros & Moura (1989)
noticed that 43.2% of pellets collected in the SRdtuary (Portugal) had traces of mammals;
in the Evora district, Rabaca (1988) recorded tresgnce of vertebrates in both nests and
pellets. Additionally, studies in Central and EBstrope show relatively high abundances of
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vertebrates in pellets and in some cases the aboads# white storks is strongly correlated
with the densities of the common voMi¢rotus arvalig (Antczaket al, 2002; Tsachalidis &
Goutner, 2002; Tryjanowsky & Kuzniak, 2002). OnhyPoland were found a few presences
of Spiny-cheek crayfish in their diet (Antczak al, 2002). This absence, in part, could be
explained by the powerful action of the gastric@s of white storks (Lazaro, 1984; Antczak
et al, 2002).

Given their opportunistic nature, white storks hdeen benefited by the trophic
availability in landfills (Ciach & Kruszyk, 2002;fis, 2003; Djerdalet al, 2008) and the
same is true for other bird species (Donazar, 1922aseet al, 1993; Ramo=t al, 2009;
Weiser & Powell, 2010). These groups also feed amral prey and with their increase all
these predated populations could suffer drastise®sand may even lead to its extinction.
Feeding on landfills can also affect the health aetfare of the birds. Besides a whole range
of inorganic materials that their shapes can dantageligestive tract (Peris, 2003), birds are
also subject to a possible exposure to toxics ambp which can lead to death of the animal
(Kruszyk & Ciach, 2010). The presence of toxicshea food chain was considered one of the
main causes of white storks decline in some regudri®ortugal in the eighties (De Barros &
Moura, 1989). During this study we detected inrala event 26 dead white storks (adults
and juveniles) probably due to poisoning (N. Fgoexrs. obsery Birds that feed directly into
the landfill and refuse dumps are as well exposefdathogens that could be dangerous to
scavenger species, livestock and humans. Due itopinver of dispersal, this could lead to a
public health problem, especially when occurs th@@amination of water supplies (Girdwood
et al, 1985; Whelaret al, 1988; Lévesquet al, 1993).

Since we did not found any traces of crustace&ns reésult leads us to believe that in
this region the abandonment already noted of plathe natural diet may also reduce the
natural control of exotic populations, such as Redmp crayfish, causing a possible growth
of their populations leading to serious problemsthe ecosystem (Geigeaat al., 2005;
Rodriguezet al, 2005).

Several studies suggested that extra food souragshave a positive influence on the
breeding success of white storks (Djerdslal, 2008). In 113 nests we obtained an average
of 2.03 fledgling (unpublished data from N. Famd)ich is higher than the one obtained by
De Barros & Moura (1989) in 48 nests (1.75) anddpthan the value recorded by Rabaca
(1988) in 18 nests (2.39) and Rosa (2005) in 29sn@s38). Like in De Barros & Moura
(1989) we registered nests with 0 (19%) and 4 (8éskloped chicks unlike Rabaca (1988)
that only found nests with 1-3 chicks. Although asere obtained a lower value than Rabaga
(1988) notes that despite the high incidence @fl taproductive failure (19%), the presence
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of nearby landfill allowed the maintenance of negith a large number of chicks. According
to the Directive 1999/31/EC of 26 of April on trendfill of wastes, the main objectives are
the reduction in the amount of municipal waste ap35% of 1995 levels by 2020 and
prevent, or reduce, as far as possible, negatipacdis of the same, by introducing stringent
technical requirements for landfill. This will reckl the trophic availability in the landfill

perhaps adding a new factor of concern to adults jameniles and subsequent breeding

Success.
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3.2 SHORT-NOTE—- TAKE IT OR LEAVE IT IS KLEPTOPARASITIC
PRESSURE AN IMPORTANT FACTOR INFLUENCING THE FEEDIN
BEHAVIOUR OPWHITE STORKSCICONIA CICONIA L.)?

Nuno Faria; Tiago Ventura & Joao E. Rabaca
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3.2.1 Abstract

White storks are one of the most visible exampfesirals that take advantage of the
trophic availability of the landfills. In the lantlfof Evora red and black kites are two
migratory meso-raptors often showing kleptoparadiehaviour. In this study we tried to
evaluate if this kleptoparasitic pressure coultligrice the feeding behaviour of White storks.
We only found a relatively high stress carried outhe breeding season by black kites.
However this pressure does not seem to induce ekaingthe feeding behaviour of white

storks.

3.2.2 Introduction

Scientific community is clearly in agreement thaiphic availability of the refuse
dumps and landfills has an important role for géanumber of birds such as storks, seagulls,
egrets and birds of prey (De Giacomo & Guerried&, Ciach & Kruszyk, 2010). Feeding in
sites with aggregated distribution of food has intgnat costs not only in the search of food
resources as the intra and interspecific compeatdind if the number of animals is too high in
these sites there may be an increase of aggrdssinaviour among individuals (Sirot, 2000).

The white stork Ciconia ciconia Linnaeus 1758) is an opportunistic species that
feeds on earthworms, insects, fish, amphibianssamall mammals (Snow & Perrins, 1998)
and is one of the most visible examples of birdst geems to take profit from resources
provided by landfills (Donazar, 1992; Ciach & Krykz2010). This trophic availability may
have influenced a biological trait and a demograjplairameter of white storks: the migratory
behaviour and survival rates (Tortostaal, 2002; Peris, 2003). In the winter period a large
number of individuals use landfills as food resegtcand this number has been increasing
over time (Djerdaliet al, 2008; Rosat al, 2009) positively increasing the species survival
rate (Tortosat al, 2002; Kruszyk & Ciach, 2010).

The presence of birds of prey over the refuse duamgklandfills searching for food
obtained by other species has been observed (DonE292; De Giacomo & Guerrieri,
2008).This behaviour is called kleptoparasitismyedl known tactic of feeding in which an
individual of one species steals the food of othédividual (Brockmann & Barnard, 1979;
Croxall, 1987). Optimal foraging theory predictsatthindividuals follow the path of
kleptoparasitism when the energy intake from tl@kaviour is greater than that gained from
searching for food conventionally (Pike, 1984; Begd al, 2005). Also known as “food

parasitism”, “robbing” or “piracy” it could be amtraspecific or interspecific interaction and
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occurs widely throughout vertebrates, but is patady well documented in birds (Croxall,
1987). Kleptoparasitism may be an important feedaahnique in several groups, such as
seabirds (Croxall, 1987), waders (Goss-Custircal, 1998; Bothet al, 2003), herons
(Gomez-Tejedor, 1993), birds of prey (Zuberogogiaal, 2002; De Giacomo & Guerrieri,
2008) and crows (Bertran & Margalida, 2004).

In this study we report the occurrence of kleptapaism by black Nlilvus migrang
and red kitesNlilvus milvug over white storks while feeding on the landfifl Evora. This
study was carried out during the breeding and wisgason of 2010. The activity of white
storks was observed and kleptoparasitic attemptformpeed by black and red kites were
recorded. Both kites are migratory, gregariousdat@ and scavenger species and either
exhibit kleptoparasitic behaviour (Snow & Perritn998). Black kites are summer visitors in
the Iberian Peninsula where they breed; they oicthie landfill of Evora from early March
onwards until mid-August. Red kites are winter tags in the area and were recorded from
October until March only. As far as we know, these the first documented events of
kleptoparasitism over white storks; implicationsrided from this behaviour are also

discussed.

3.2.3 Methods
The landfill of Evora (38°32'17.50”N; 7°58'17.84V) is located in the outskirt of

“the city of Evora (Portugal). The landfill recesvsolid wastes from 12 municipalities with c.
700000 habitants, has a waste disposal system cbedpaith mechanical equipment and
receives approximately about 21 tons of wasteday. The area is surrounded by an open
plain of “Montado” Quercus subé@uercus rotundifolia with some patches d&ucalyptus
(Eucalyptus globulys olive plantations and vineyards crossed by smater lines.

The activity of white storks was observed and ldpptasitic attempts performed by
Black and Red kites were recorded. We carried dota of 46:35h of focal observations of
white storks feeding in the landfill. They were dacted in both studied periods (breeding:
from 24" of May to 4" of June; winter: from Bto 27" of November), occupied 7 days per
period, and each observation last an average 6h3x®.39 min. It should be noted that the
observations were not conducted on consecutive. dapservations were performed in
different time-of-day periods from early morning lade afternoon and were carried out by
one observer (T.V.) using a field telescope frostrategic and elevated site to identify: (1)
items captured by white storks; (2) species invblue kleptoparasitic events over white
storks; and to record (3) if a item, once captuveas ingested or not by white storks; (4) the

number of kites involved in each kleptoparasitidemipt; and (5) the success of
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kleptoparasitic events. All the observations wepaedonly in days with good visibility and
without precipitation inside of the mass of wadte,order to identify and determine the
general features of all ingested items. To minimilzgturbance in bird behaviours were
avoided sudden movements.

We used Generalised Additive Models (GAM) with astegrated automatic
smoothness estimation to understand relationsmpsng white storks and kleptoparasitic
events. Cross-validation and cubic regression splivere used to estimate the degrees of
freedom for each smoother of additive variables ¢d/®008). In order to determine whether
there was any relationship between the total nuroberhite storks and kites in the landfill,
we conducted one to three daily storks and kitesitsobetween January2@nd March 1%
of 2010 and between October™and January "7 of 2011 (winter season), and between
March 14" and August 1% (breeding season). Was used a Pearson correlatitest the
correlation between counts of each species.

All statistical analyses were performed using R22(R Development Core Team,
2007).

3.2.4 Results

In all, 211 items were grabbed by white storkshia breeding season and 113 in the
winter season. We have recorded 45 kleptoparasiitempts (Tab. I), 44 carried out by

black kites in the breeding season and only 1enatimter season by red kites.

Table | — Data collected during the observations in the filinof Evora in each season. Number of captured
items (\); ratio between the total number of attempts dnedtbtal number of itemd$R]); percentage attempts in
which kites did not steal the iteN§), where the item was stoleB)(and where there was the loss of the item

(L), average time per attemft)(and frequency of attempger hour ).

Season N R NS S L T (S) F
Breeding 44 0.21 6.8% 43.2% 50.0% 17.2 2.00
Winter 1 0.01 0.0% 100.0% 0.0% 16.0 0.05

We found a positive correlation during the breedsegson between counts of white
storks and black kites (Pearson correlation: r=0.28-111; p<0.005) and between counts of
white storks and the total number of red kites (B@acorrelation: r=0.407; N=90; p<0.001)
despite the low number of kleptoparasitic attengjatsng the winter season. Although there
was a correlation between the three species, shaidly explanatory. Yet after relating the
total number of storks and black kites (Fig. 1)faend that both do not correlate.
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¢  Ciconiaciconia = Milvus migrans

————— Polinomial (Ciconia ciconia) Polinomial (Milvus migrans)
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Figure 1 —Results of total number of white storks and blkités during daylight hours.

We only detected three situations in which whitekst did not lose the grabbed item
after a kleptoparasitic attempt. The majority déatpts occurred shortly after storks took off.
However, in some cases, the attempt occurred wierstork was flying over the landfill.
After starting a kleptoparasitic attempt, kites sswh white storks until they dropped the item
or until they gave up the feeding attempt.

The additive model obtained for kleptoparasitiemupts during the breeding season
indicates that the hour when the attempt occuverng important (Table Il). According to the
model there is a higher incidence of attempts eptdparasitism early in the day at 7:30 am
and in the end of the morning around 11:00 am (E)g.

Table Il — Summary results of the GAM model for the kleptogémrelation between White storks and Black

kites.
Variables Adj. R Estimate Std. Error  Z-value P-value
(Intercept) 0.497 0.071 7.057 >0.001
0.258 Edf Ref.df Chi.sq P-value
s(Hour) 6.622 7.460 2.637 0.023
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Figure 2 —Smoothing curve for the hour of the attempt résglfrom kleptoparasitic attempts GAM model for

the breeding season. The vertical axes representahtribution to the fitted values. The dotteceéirare 95%
confidence bands.

The highest number of kites involved in a kleptagséic attempt was 8 and occurred
once. Most of the attempts (73%) were carried gyubt one kite, 9% by two kites and 18%

by more than two kites. There was no relationskdpvben the number of attackers and the
time of day.

3.2.5 Discussion

This study indicates that the white stork is ones@feral victims of kleptoparasitism
in the landfill of Evora. However, during the wintseason white storks are not one of the
primary targets of the red kite attempts. In thésiqd, seagulls and herons are the principal
targets of kleptoparasitic attempts carried oukitss.

The early morning peak of increased kleptoparapitessure detected in the breeding
season may be due to the dormitory of black kisebb¢ated in the vicinity of the landfill
which allows the rapid influx of this species iretbite. Since the number of white storks
starts to decline in the early afternoon may expliie second peak in the late morning.
However, since the relationship between the abwelanh kites and storks is little known,
these two peaks of increased kleptoparasitism wbdgirobably reflect a daily behaviour of
the raptors and not an opportunist behaviour deternby the number of storks.

Our results indicate that kleptoparasitism is a-negligible source of pressure on the
feeding behaviour of white storks, with energetiosts during the breeding season
(Brockmann and Barnard, 1979). Despite this, waebel that kleptoparasitism may not
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significantly influence the food intake or breedisgccess of white storks since (1) the
majority of the items grabbed are ingested in thterior of the mass of wastes, (2) the
breeding success found in our study (2.03 fledglpey nest) despite a slightly lower than the
one obtained by Rabaca (1988) (2.39) permits thenterence of larger clutches
(unpublished data from N. Faria).

The great pressure exerted by black kites duriegbtieeding season may be due to
energy demands and foraging efficiency requiredthy need of feeding asynchronous
nestlings ¢eeSlagsvold & Wiebe, 2007 on the feeding constraypothesis). In the winter
season the absence of breeding requirements atkxvkites to put pressure on small sized
species (seagulls and cattle egrets) thus incrgdsaefficiency of kleptoparasitic attempts.

Despite the lack of literature of kleptoparasitisgnwhite storks, we found a reference
(Ranner & Szinovatz, 1987) which shows the unknddeptoparasitic character of white
storks and which is in agreement with the obseowatif a white stork deliberately stealing
food from a cattle egret.

However these face a possible scenario of migratbanging patterns of Black kites
and the presence of the two species of kites inlahdfill could increase the pressure of
kleptoparasitism in ways that also affect storksrduthe winter. Nevertheless, despite the
great pressure we find that there is a high rateasés in which both birds involved lose the
item. Since the feeding technique carried out kgskstill requires energy spending, loss of
these items could affect the fithess of this twecsps.
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4 CONSIDERACOESFINAIS

Dieta e comportamento alimentar da Cegonha Branca
(Ciconia ciconial.) na zona de influéncia do Aterro

Intermunicipal de Evora
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4.1 CONSIDERACOESFINAIS

Os resultados deste estudo sugerem que a presemdardo Intermunicipal de Evora
tem influenciado o comportamento e a dieta dasrdeagbrancas nesta regido. Esta verifica-
se num possivel abandono da sua dieta natural ergpter um papel importante no balanco
do sucesso reprodutor da espécie ao possibilitmarutencdo de ninhadas relativamente
grandes. A presenca diaria de bandos de centersté ejesmo de milhares de cegonhas-
brancas sobre a massa de residuos na procurardm@ié inegavel e demonstra claramente
a importancia que actualmente este local apresenitéologia da espécie e € demais evidente
guando se analisa em pormenor. Contudo, apesar\@iicar uma alteracao significativa na
composicao das egagropilas, a componente natundd @ipresenta um papel importante na
sua dieta. Esta componente é directamente propaitcodistancia dos locais de amostragem
ao aterro e esta sujeita, segundo observacdesacemr temperatura. Os habitantes locais
admitem que, antes da implementacdo em 2002 destaastacdo de tratamento e destino
final de residuos solidos em Evora, ja existia, liredra municipal a céu aberto localizada 5
km a Leste do Aterro Intermunicipal de Evora, ontdérora eram depositados os residuos
sélidos da cidade, o que demonstra que esta iflu@ado é actual.

Contudo, nao sao apenas as cegonhas que samamldi@s pela presenca deste aterro
em Evora. Existe um grande nimero de aves quetaliecindirectamente, s&o influenciadas
pela sua presenca. Como referido anteriormentayes de rapina sao facilmente detectadas
nos aterros na procura de alimentos obtidos paa®wves e que se observa também no
Aterro Intermunicipal de Evora. Neste local vesdfise uma grande pressdo de
cleptoparasitismo realizado pelos milhafres-prétismavera e Verdo) e pelos milhafres-
reais (Outono e Inverno), ao longo do ano praticaeeobre todas as espécies que la
ocorrem. Contudo, no caso das cegonhas-brancaficaeise que a maior pressao provém
dos milhafres-pretos, uma vez que durante o Invarp@essao sobre a espécie é praticamente
inexistente. Apesar da grande pressao durante Ga &wmoreproducao, concluiu-se que néo €
suficiente para influenciar o comportamento alirmentla espécie, ndo s6 pela grande
disponibilidade trofica presente como também patbof de a maioria dos itens seleccionados
pelas cegonhas-brancas ser rapidamente ingerida sobre a massa de residuos.

J& se verificou que a presenca das lixeiras eatisos sanitarios potenciam a
manutencao e o crescimento das popula¢gbes quealarsntam. Contudo, ndo posso deixar

de evidenciar as consequéncias negativas que ad@@resenca destes locais na biologia e
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ecologia das espécies e na saude humana: o poabbmiono da dieta natural, como se
verificou neste estudo, pode levar ao crescimeasmésurado de muitas espécies predadas e
naturalmente controladas, nativas ou mesmo ex¢tieago desequilibrio natural dos
ecossistemas; o aumento das populacdes predadmrae @limentam do aterro e das presas
naturais, ao apresentarem um crescimento abruyloemciam negativamente as populacdes
de espécies predadas, podendo-as levar mesmongdextp facto de se alimentarem nestes
locais estdo sujeitos a ingestdo de inUmeros raetdriorganicos que cujas formas podem
lesionar gravemente o trato digestivo; a sua pgeseas lixeiras e aterros sanitarios pode
expb-los a agentes patogénicos, venenos e toximpaderdo levar a morte em massa dos
individuos e que podem ser perigosos para espgeiedfagas, gado e humanos; devido a sua
grande capacidade de dispersdao podem provocar sgnanablemas de salde publica,
especialmente quando ocorre a contaminacédo deassie agua.

Contudo, a grande questado que resulta deste esdugi@a da biologia da conservacéo
é determinar como a dindmica das populacgfes irdladas pela presenca das lixeiras e dos
aterros sanitarios sera afectada com a diminuig@siida de residuos sélidos urbanos prevista
pelas Directivas europeias. Deste modo, sera irmupatdesenvolver futuramente estudos
especificos no Aterro Intermunicipal de Evora meterminar: qual a verdadeira area total de
influéncia do aterro; quais as espécies que s@ieemfiadas pela sua presenca; e a possivel
ocorréncia de téxicos a que as espécies possamid@rexpostas e que possam ja se
apresentar na cadeia alimentar.
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6 ANEXOS

Dieta e comportamento alimentar da Cegonha Branca
(Ciconia ciconial.) na zona de influéncia do Aterro

Intermunicipal de Evora
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6.1 ANEXO 1—FICHA DE CAMPO UTILIZADA

-Ficha de Campo-
Dieta e comportamente alimentar da Cegenha-branca (Ciconia ciconia), na zona de influéncia do Aterro Sanitario de

Evora

Data/Hora inicio / Hora Fim / Notas:

Ttens ingeridos

Ttens nio ingeridos

Hora Tipo (id)

Tam
(cm)

Forma

Local
(A4,B,C)

Levado

Perdido

Roubad
ety Notas

N° e espécies
envolvidas

N° e espécies
envolvidas

Figura 13 —Exemplo da ficha de campo utilizada durante asrehgées no Aterro

Intermunicipal de Evora.
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