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RESUMO

O Arquipélago de Fernando de Noronha consiste em 21 ilhas e ilhotas, totalizando uma area de
26 km?. A ilha principal mede, aproximadamente, 18,4 km?, sendo considerada a maior ilha
oceanica brasileira, com uma populacdo aproximada de 3.000 habitantes. Um dos maiores
obstaculos para a conservacdo da biodiversidade do arquipélago é a presenga de espécies
invasoras, como gatos (Felis catus). Esses felinos sdo responsaveis por diversos casos de
extincdo de espéecies em ambientes insulares, pois eles se alimentam dos animais existentes
nesses locais, levando a um impacto a fauna nativa local. Diante do exposto, o presente estudo
teve como objetivo realizar um levantamento populacional de gatos ferais nas areas do
PARNAMAR-FN, avaliar o uso da captura por armadilhas como estratégia para erradicacdo
dessa espécie e discutir potenciais estratégias para reducdo dos impactos negativos dessa
espécie. Nos meses de setembro a outubro de 2018 e janeiro a margo de 2019 foram coletados
dados para estimar o tamanho e a densidade da populacdo de gatos ferais na area do Parque por
meio de censo (transectos), bem como avaliar métodos de captura viaveis para esses animais.
Estimou-se parao PARNAMAR-FN uma populacédo de 439 gatos (IC 95%: 283-680), com uma
densidade populacional de 46 individuos/Km? (IC 95%: 30-72), sem sucesso de captura. Os
resultados obtidos atualizam a informacdo existente sobre a densidade de gatos ferais no
PARNAMAR-FN, demonstrando um aumento populacional médio de 41,1%. Esses resultados
também justificam a necessidade da implementacdo urgente de um programa de controle
populacional dessa espécie invasora, bem como uma melhor estratégia para captura destes
animais caso o controle dependa desse método. A reducéo de espécies invasoras no arquipélago
promoveria a conservacao da fauna silvestre e endémica de um patriménio da humanidade

Unico.

Palavras-chave: fauna invasora; ilha; unidade de conservacéo; manejo adaptativo; ecologia.



ABSTRACT

Fernando de Noronha Archipelago’s consists on 21 islands and islets, with a total area of 26
km?2. Main island area is 18.4 km?, approximately, and it has been considered the bigger
Brazilian oceanic island, with 3.000 inhabitants. One of the biggest obstacles for biodiversity
conservation on the archipelago are invasive species, as cats (Felis catus). Cats are responsible
for many cases of species extinctions on insular environment. This happens because cats hunt
these animals for feeding, causing a negative impact on local fauna. Given that, this research
had the objective to realize a feral cat population survey living at Fernando de Noronha Marine
National Park (PARNAMAR-FN), to evaluate the capture by trap as an eradication strategy and
to discuss potential strategies for eradication of these animals from the PARNAMAR-FN area.
During September and October of 2018, and January to March of 2019, data were collected by
census (transects) to estimate size and density of feral cat population living on PARNAMAR-
FN area and capture methods were evaluated as well. For PARNAMAR-FN were estimated a
439 feral cat population (IC 95%: 283-680), with 46 individuals/Km? density (IC 95%: 30-72).
No animals were captured during the study period. These results actualize previous information
about feral cat population and density at PARNAMAR-FN, showing a 41.1% increase, which
justifies an urgent necessity of a population control program implementation for this invasive
species. The results still show that a better strategy for capture is needed, in case of control
depends on this method. Invasive species decrease on the archipelago would promote endemic

wild fauna conservation in a unic human heritage.

Key-words: invasive fauna; island; conservation unit; adaptative management; ecology.
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1 INTRODUCAO

O Arquipelago de Fernando de Noronha, pertencente ao Estado de Pernambuco e
consiste em um conjunto de 21 ilhas e ilhotas de origem vulcénica. A ilha principal, Unica
habitada por seres humanos, mede cerca de 18,4 km? (BRASIL, 2018). Os dados demograficos
oficiais indicam uma populacdo de cerca de 3.000 habitantes. Contudo, isso ndo inclui a
constante presenca de turistas e a populacéo de trabalhadores flutuantes da ilha, que pode dobrar
essa estimativa (BRASIL, 2018).

Além de um ponto turistico muito procurado e visitado, o arquipélago de Fernando de
Noronha €é considerado pela Organizacdo das NacGes Unidas para a Educacdo, Ciéncia e
Cultura - UNESCO um patrimdnio natural da humanidade e um importante sitio para a
conservacdo da biodiversidade, sendo protegido por duas Unidades de Conservacdo (UCs)
federais: a Area de Protegdo Ambiental de Fernando de Noronha-Rocas-S&o Pedro e Sao Paulo
(APA-FN) e o Parque Nacional Marinho de Fernando de Noronha (PARNAMAR-FN)
(BRASIL, 2000; BRASIL, 2017). O PARNAMAR-FN representa 70% da area terrestre do
arquipélago, sendo compreendido por uma area inabitada (MELO et al., 2016). Na ilha
principal, o PARNAMAR-FN ocupa uma area de 12,34 km?,

Apesar de compreenderem uma pequena parcela da superficie terrestre, ilhas e
arquipélagos apresentam uma alta biodiversidade, incluindo inUmeras espécies endémicas e
ameacadas de extincdo (CAMPBELL et al., 2011). Em Fernando de Noronha, por exemplo,
podemos citar o lagarto-mabuia (Trachylepis atlantica), o sebito (Vireo gracilirostris) e a
cocuruta (Elaenia ridleyana) como espécies endémicas e que correm risco de extingao.

Com o aumento da ocupa¢do humana, houve também um crescimento no nimero de
espécies exoticas introduzidas nesses ambientes insulares, levando a desequilibrios nas
populacdes de espécies nativas (CAMPBELL et al., 2011). Em Fernando de Noronha, diversas
espécies sdo consideradas invasoras, causando um impacto negativo consideravel sobre
espécies endémicas, citadas anteriormente (DIAS et al., 2017; SILVA et al., 2017). Uma das
espécies invasoras mais importantes nesse local é o gato doméstico (DIAS et al., 2017; SILVA
et al., 2017), a qual esta incluida na lista das 100 especies invasoras mais perigosas do mundo
(LOWE et al., 2000).

Diversas raz6es fazem do gato uma espécie com grande potencial invasor. Esta espécie
possui naturalmente preservado seu comportamento de predacdo, caracteristica que pode ser
acentuada se diminuido o convivio com o ser humano, por exemplo, por falta da proviséo de

alimento (RUSSEL et al., 2018). Esses fatores podem influenciar na criacdo e manutencao de



individuos ferais, os quais mantém uma dieta baseada exclusivamente na predacéo de outros
animais, incluindo aves, mamiferos e répteis, causando assim impactos negativos severos em
populacdes de especies nativas (NOGALES et al., 2004). Além disso, 0s gatos constituem uma
fonte de infeccdo para doencas de importante carater zoondtico (DIAS et al., 2017; SILVA et
al., 2017).

Outro ponto que intensifica o impacto causado por gatos ferais é a ndo co-evolugéo das
espécies endémicas com predadores. Isso leva ao rompimento das ligacGes troficas naturais do
ecossistema, uma vez que esses animais nao estdo naturalmente incluidos na cadeia trofica de
espécies nativas (STONE et al., 1994) e estas ndo possuem padrdes de comportamento para
evitar predacdo (NOGALES et al., 2004). Além do impacto sobre a fauna nativa, existe um
aumento no risco de transmissdo de doencgas, especialmente zoondticas, pelos gatos ferais.

O impacto negativo dos gatos domésticos em ilhas é reportado mundialmente, com
diversas estimativas de reducdo consideraveis de espécies animais por meio da predacdo de
gatos (ilhas Marion - Africa do Sul e ilha Kerguelen — Franca, por exemplo) (Van AARDE,
1980; HANEL e CHOWN, 1998). Além de reduc&o no nimero de espécies, os gatos também
foram responsaveis pela extin¢do de diversas espécies de aves, muitas delas endémicas (petrel-
das-tormentas-de-Guadalupe - Oceanodroma macrodactyla; pardela-de-ventre-preto (Puffinus
opisthomelas; petrel-mergulhador - Pelecanoides urinatrix e mérgulo-sombrio -
Ptychoramphus aleuticus) (KEITT e TERESHY, 2003; JEHL Jr., 1972). Em Fernando de
Noronha, além das aves terrestres endémicas e marinhas, 0os gatos também sdo responsaveis
pela predacdo do lagarto-mabuia, endémico do arquipélago.

Nas ultimas décadas, o impacto de gatos sobre populacfes de espécies nativas e
endémicas em ilhas tem sido intensamente debatido e diversas técnicas ao redor do mundo vém
sendo aplicadas para tentar erradicar ou controlar essa populacdo (CAMPBELL et al., 2011).
Programas realizados, por exemplo, em Faure Island (Australia), San Nicolas Island
(Califérnia, Estados Unidos da América - EUA) e Little Barrier Island (Nova Zeléandia),
obtiveram sucesso na erradicacdo de gatos ferais e podem ser utilizados como exemplo para
aplicacdo em futuros programas de controle erradicacao de gatos ferais em ambientes insulares
(ALGAR et al., 2010; RAMSEY et al., 2010).

Diante do exposto, 0 presente estudo teve como objetivo realizar um levantamento
populacional de gatos ferais nas areas do Parque Nacional Marinho de Fernando de Noronha
(PARNAMAR-FN), avaliar o uso da captura por armadilhas como estratégia para erradicacdo
dessa espécie e discutir potenciais estratégias para reducdo dos impactos negativos dessa

especie.
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2 REVISAO DE LITERATURA

Ao longo dos tempos, diversos aspectos foram avaliados em relacdo ao impacto do gato
domeéstico na fauna local por meio da predacdo e na populacdo humana, por meio da
transmissdo de patdgenos zoonoticos (RUSSEL et al., 2018). Desta forma, aspectos como
comportamento e ecologia dessa espécie sao importantes indicadores do impacto negativo que
este felino pode causar em um ambiente (STONE et al., 1994). Esses aspectos sao ainda mais
intensos em ambientes insulares, por aspectos que fazem com que as espécies nativas sofram
com essa predacdo (NOGALES et al., 2004).

2.1. ECOLOGIA E LEVANTAMENTO POPULACIONAL DE GATOS EM ILHAS
Entender a ecologia do gato doméstico € fundamental para criar ferramentas que minem
na erradicacdo deste de areas nas quais este animal ndo deveria existir, além de diminuir e
acabar com os impactos negativos que essa espécie pode causar em animais endémicos. A partir
do entendimento da ecologia animal e da utilizacdo de técnicas de levantamento populacional,
pode-se obter uma maior precisdo do quantitativo de animais que estdo afetando a fauna local

e que precisam ser retirados de determinada area (GUERRA, 2016).

2.1.1 Ecologia do Gato em llhas

A ecologia do gato esta diretamente associada a forma com que ele se relaciona com o
ser humano, bem como a sua interacdo com o meio ambiente em que vive. Dessa forma, 0s
gatos podem ser classificados como domésticos, errantes e ferais (McCGREGOR et al., 2015a).

Os gatos domeésticos sdo considerados aqueles animais que vivem diretamente com o
homem, cujas necessidades sdo supridas por este de forma intencional. Os gatos errantes
possuem uma convivéncia parcial com o ser humano, podendo viver também em outras areas.
Ja os gatos ferais, sdo animais com o minimo de convivéncia com o homem, ndo necessitando
deste para sua sobrevivéncia e reproducdo (McGREGOR et al., 2015a).

Os gatos tém uma facilidade maior de se tornarem ferais. Isso pode ocorrer por diversos
fatores. Estes animais sdo adaptaveis ao meio onde vivem, utilizando da caca de outros animais
para sobreviver (Figura 1), além de possuirem um elevado potencial reprodutivo, o qual é
caracterizado pela frequéncia de reproducdo anual, maturidade sexual precoce e um numero
alto de filhotes por ninhada (McGREGOR et al., 2015b).

Esse comportamento feral faz com que os gatos causem desequilibrio ambiental em

varios locais, como € o caso dos arquipélagos. Pelo fato de ndo ter contato nenhum com o ser
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humano, os gatos ferais passam a competir por alimento com os predadores naturais destas
ilhas, levando a uma ameaca a conservacdo de especies muitas vezes endémicas, seja
diretamente pela predacdo dessas espécies ou pela transmissao de doengas, muitas de carater

zoonotico, levando risco também a populacdo humana local (McGREGOR et al., 2015b).

AN o

Figura 1. Gato feral predando lagarto-mabuia (Trachilepys atlantica) em area do Parque
Nacional Marinho de Fernando de Noronha (PARNAMAR-FN).

Fonte: Clemente Coelho.

2.1.2 Levantamento Populacional do Gato em llhas

A realizacao de levantamento da populagéo de felinos em ilhas é importante para que se
possa avaliar o impacto desses animais na populacdo animal nativa desses locais, sejam estas
aves, répteis ou mamiferos. Outro ponto de interesse € a influéncia dos gatos na transmissao de
possiveis doengas e 0 seu impacto na saude animal e humana (DIAS et al., 2017). Contudo,
poucos estudos desse tipo foram desenvolvidos até o presente momento.

Em um estudo realizado no Arquipélago de Fernando de Noronha, Dias et al. (2017)
determinaram a estrutura populacional de gatos com o intuito de implementarem um eficiente

programa de controle populacional. Um dos resultados mostrou que a densidade populacional
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de gatos no arquipélago esta entre as maiores para ilhas que necessitam de uma estratégia para
controle. Ainda segundo os autores, das 26 ilhas presentes ao redor do mundo, ha relatos de
ataque de gatos a espécies endémicas em quase todas elas, reforcando ainda mais a necessidade
de implementacéo de estratégias para controle dessa populacdo invasora.

O impacto negativo dos gatos domésticos em ilhas é reportado mundialmente. Nas ilhas
Marion (Africa do Sul), os gatos foram responsaveis pela predacio de 455 mil aves marinhas,
anualmente, na década de 1970 (Van AARDE, 1980; HANEL e CHOWN, 1998). Ja na ilha
Kerguelen (Franca), esse numero ultrapassou 1 milhdo de mortes por ano, no mesmo periodo
(PASCAL, 1980). Estudos também mostraram os gatos como um dos causadores da reducdo
dréstica de espécies de aves marinhas, como o trinta-réis-das-rocas (Onychoprion fuscatus), o
qual ocorre em Fernando de Noronha, além de extin¢ao de outras espécies, como o petrel-das-
tormentas-de-Guadalupe (Oceanodroma macrodactyla), pardela-de-ventre-preto (Puffinus
opisthomelas),  petrel-mergulhador  (Pelecanoides urinatrix) e  mérgulo-sombrio
(Ptychoramphus aleuticus) (JEHL Jr., 1972). Além das aves, 0s gatos também podem predar
pequenos répteis, como é o caso do lagarto-mabuia, endémico do Arquipélago de Fernando de
Noronha (DIAS et al., 2017).

Para a realizacdo do estudo populacional de gatos em ilhas, algumas técnicas foram
utilizadas, com a finalidade de se obter um resultado mais acurado do quantitativo desses

animais presentes nas ilhas. Dentre essas técnicas, podemos citar o censo populacional.

2.1.2.1 Censo

Por meio do censo, pode-se avaliar o status da espécie estudada no ambiente onde esta
vivendo. Ou seja, com 0s censos, pode-se analisar, por exemplo, 0 aumento de uma determinada
populacdo ou se existe uma dispersdo dessa espécie para outras areas.

Em ilhas, onde existem uma alta ocorréncia de espécies invasoras, como gatos
domésticos e roedores, o censo ajuda na identificacdo do tamanho e mobilidade dessa
populacdo, bem como a dispersdo dessas espécies nesse local (DIAS et al., 2017).

2.2 MANEJO DE GATOS EM ILHAS E CONSEQUENCIAS

Diversas técnicas podem ser utilizadas com o objetivo de controlar e erradicar
populacdes de gatos ferais em ilhas (CAMPBELL et al., 2011). As principais agdes com essa
finalidade incluem a captura desses animais para posterior realocacdo ou eutanasia, além da
realizacdo de caga com utilizacdo de armas de fogo e cées. Em outros casos, podem ser

utilizadas como ferramentas o uso do veneno (monofluroacetato de sddio) ou introducdo de
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patdgenos letais para populacdo felina. Diversos trabalhos realizados ao redor do mundo
apresentaram a captura e a utilizacdo de veneno como sendo as principais formas de sucesso
em programas de erradicacdo de gatos ferais (Van AARDE et al., 1980; ROBINSON et al.,
2015).

A captura de gatos ferais se da, principalmente, por meio da utilizacdo de armadilhas do
tipo Tomahawk ou através do laco (leg-hold traps). Na utilizacdo de armadilhas Tomahawk,
iscas sdo confeccionadas para atrair os animais para dentro da armadilha. Essas iscas podem ser
elaboradas a partir de alimentos que atraiam os gatos, como pedacos de carne fresca (frango ou
peixe). Em alguns casos, pode-se optar também pela utilizacdo de iscas vivas, dentro das
armadilhas (pintos ou ratos), uma vez que esses animais tem o instinto de caga bem agucados.
Ja na utilizacdo de armadilhas do tipo Leg-hold traps, os gatos podem ser atraidos, por exemplo,
utilizando uma mistura de fezes e urina de outros animais (ALGAR et al., 2010). Ap6s a captura
desses animais, é decidido entre a sua realocacgdo, aprisionamento em gatis ou eutanasia, sendo
esta Ultima a mais utilizada nos programas de erradicacdo ao redor do mundo.

O controle dessa populacao pelo envenamento se da pela utilizacao de iscas contendo a
toxina 1080 (monofluroacetato de sédio). Essas iscas, por sua vez, sdo distribuidas ao longo da
area a ser controlada. Essa area é determinada por intermédio de levantamentos populacionais
prévios, os quais podem ser realizados com a utilizacdo de cdmeras em locais estratégicos ou
realizacdo de censo populacional, para estimar a quantidade de individuos existentes em uma
determinda area a ser erradicada (VEITCH, 2001).

Um estudo feito em Dirk Hartog Island, Australia, avaliou o possivel sucesso de iscas
contendo o veneno 1080 em gatos ferais, para a utilizacdo deste método em um possivel plano
de manejo. Previamente, 21 gatos ferais foram capturados e equipados com um radio colar,
monitorado por GPS. Posteriormente, estes animais foram devolvidos a regido, onde, em
seguida, foram colocadas as iscas contendo o veneno. Os resultados mostraram que cerca de
80% desses animais vieram a Obito apds a ingestdo das iscas, mostrando que a utilizacdo de
iscas envenenadas foram uma 6tima ferramenta para controle da populacéo de gatos ferais em
ilhas (ALGAR et al., 2010).

O controle de gatos ferais a partir da utilizacdo de armadilhas tém apresentado sucesso
variavel, sendo utilizada, na maioria dos trabalhos. Segundo Campbell et al. (2011), cerca de
19 campanhas de controle de gatos ferais em ilhas utilizaram armadilhas para captura desses
animais. Essa metodologia pode ser empregada em situaces onde a captura e esterilizacdo dos
animais é o objetivo final, cujos gatos ndo sdo um problema ou simplesmente objetiva-se a

retirada e realocacéo destes animais.
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Tais estratégias de controle de gatos-ferais devem levar em conta 0s impactos
econdmicos e sociais, nos casos de ilhas habitadas. Esses pontos aparentam ser os principais
fatores limitantes na utilizacdo de técnicas de manejo dessas espécies. Para contornar essa
problematica, € importante a conscientizacdo da populagédo acerca da problematica acerca dos
gatos ferais, bem com entendimento por parte das autoridades das consequencias que esses
animais podem trazer ao meio ambiente e a fauna residente nesses locais (ZENNI et al., 2016).

Atualmente, existe um plano de manejo para gatos em Fernando de Noronha, que
abrange acOes de erradicacdo para os gatos ferais através da captura e eutandsia destes
(BRASIL, 2019). O presente estudo pode representar uma importante ferramenta na
implementacdo desse plano de agdo, uma vez que este fornece informagdes acerca da atual
populacdo de gatos ferais presentes no PARNAMAR-FN e indicativos das tendéncias de

aumento.
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Abstract

The Archipelago of Fernando de Noronha consists of 21 islands and islets and is the biggest
Brazilian oceanic island with a population of approximately 3000 inhabitants. One of the
biggest obstacles for the archipelago’s conservation is the presence of invasive species (IS),
such as cats (Felis catus). IS are responsible for many extinctions in insulars environments due
to predation of native and endangered species. The objective of this paper was to estimate the
size and density of the feline population in the Marine National Park of Fernando de Noronha
(PARNAMAR-FN) as well as evaluate the best strategy for eradication of this species from
PARNAMAR-FN areas. Data was collected during September and October 2018, and from
January to March 2019, by census (transects) and capture of this animal was tempted. The
population was estimated in 439 animals (CI 95%: 283-680), with a density of 46 animals/Km?
(Cl 95%: 30-72). During the study, no cats were captured. These results update the existing
information about this invasive species (IS) on the island and demonstrate average increase of
41.1% in the cat population in Fernando de Noronha’s National Park area in the last four years.
It also justifies the urgent need for IS population control as well as a better strategy of capturing
these animals. The reduction of invasive species would promote the conservation of endemic

wildlife on a human heritage site (UNESCO), as Fernando de Noronha is an important site for
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resting and reproduction for many threatened marine bird species, and habitat of several
endemic species.

Keywords: Conservation unit; invasive fauna; island; adaptive management; ecology.

Introduction

The Fernando de Noronha Archipelago is one of the fewer oceanic archipelagos in
Atlantic Ocean. It is considered an important site of biological diversity wealth, with a high
endemism rate of vertebrates and birds in tropical Atlantic Ocean (Brazil 2018). As a part of
the state of Pernambuco, Fernando de Noronha consists in a group of 21 vulcanic islands and
islets. Oficial demographics data indicate an approximately population of 3.000 inhabitants.
However, this number does not include tourists and temporary workers, which can double this
estimative (Brazil 2018).

Besides being a very desired touristic destination, Fernando de Noronha is considered
by the Education, Science and Culture United Nations Organization (UNESCOQO) a humanity
natural heritage (UNESCO 2001) and an important site for biodiversity conservation, being
protected by two federal Conservation Units (UCs): an Environmental Protection Area (APA-
FN) and a Marine National Park (PARNAMAR-FN). PARNAMAR-FN represents 70% of all
terrestrial area of the archipelago, consisting in an uninhabited area (Melo et al. 2016). On main
island, PARNAMAR FN occupies a 12.34 km? area.

Although they comprise a small portion of the land surface, islands and archipelagos
have a high biodiversity, including many endemic and endangered species (Campbell et al.
2011). However, with an increase of human occupation, it had an increase of exotic species
introduced on this insular environment as well, leading to an imbalance on native species
(Campbell et al. 2011). In Fernando de Noronha, many species are considered invasive, causing
a considerable negative impact on endemic species (Dias et al. 2017; Silva et al. 2017). One of
the most important invasive species (IS) living on this archipelago is the domestic cat (Dias et
al. 2017; Silva et al. 2017), which is included in the 100 most dangerous invasive species list
(Lowe et al. 2000).

Many reasons make the cat an animal with a high invasive potential. Cats have their
predation behavior naturally preserved. This characteristic can increase once coexistence with
humans is reduced, for example, by lack of food supply (Russel et al. 2018). These factors could

influence on creation and maintenance of feral individuals, who maintain a diet based on the
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predation of other animals, causing severe negative impacts in native species populations
(Nogales et al. 2004).

Another point increasing this negative impact caused by feral cats is no co-evolution of
endemic species with potential predators. This leads to a disruption of ecosystem natural trophic
links, once these animals naturally are not included on native species trophic chain (Stone et al.
1994) and these do not have behavior patterns to avoid predation (Nogales et al. 2004). Besides
the impact on native fauna, there is a high risk of transmission of diseases by feral cats, specially
zoonotics diseases.

Negative impacts caused by domestic cats in islands are reported worldwide. On Marion
island (South Africa), it was estimated that cats were responsible for killing 455 thousand
marine birds per year during the 1970s (Van Aarde 1980, Hanel & Chown 1998). On Kerguelen
Island (France), this number was estimated in one million of birds per year at the same period
(Pascal 1980). One of the species that suffered the most with this high predation rate was sooty
tern (Onychoprion fuscatus), which occurs in Fernando de Noronha. Cats were also responsible
for extinctions of other marine birds as the guadeloupe storm petrel (Oceanodroma
macrodactyla), who is endemic of Guadeloupe Island (Mexico), Black-vented Shearwater
(Puffinus opisthomelas), who lived in Natividad Island (Mexico) (Keitt et al. 2003), the
common-diving petrel (Pelecanoides urinatrix), resident at Marion Island (South Africa), and
the Cassin’s Auklet (Ptychoramphus aleuticus), from Coronado island (Mexico) (Jehl Jr. 1972).
In Fernando de Noronha, cats are responsible for predation of endemic terrestrial and marine
birds, as well as the mabuia lizard (Trachylepis atlantica), also endemic of the Archipelago.

Impacts caused by cats on native and endemic species have been constantly discussed
on the last decade and many techniques have been applied with the objective of either control
or eradicate this population (Campbell et al. 2011 et al. 2004). In Faure Island, San Nicolas
Island and Little Barrier Island, eradication programs were successful. Therefore, these
programs can be used as example for future applications on control and eradication program of
feral cats (Veitch 2001; Algar et al. 2010; Ramsey et al. 2010).

The present study had the objective of realize a feral cat population update, evaluate the
use trap cages as a feral cat eradication strategy from PARNAMAR-FN areas and discuss

potential strategies for negative impacts reduction of this species.

Material and Methods
During the months of September and October of 2018, and January to March of 2019, a

population census and efforts to capture of feral cats on main trails of PARNAMAR-FN was
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realized. The PARNAMAR-FN was divided in two sub-regions: Mar de Dentro e Mar de Fora.
These sub-regions were defined based on phytophysiognomi. The Mar de Dentro sub-region
represents an area of denser forest, with high trees, low sun light and high humidity. On the
other hand, the Mar de Fora sub-area represents an area of underbrush, with high solar incidence

and a drier environment.

Transects

Trails were used as simple line transects and were made two times a day, during five
consecutive days, followed by nine days of pause. The total of transects were 65. Transect
lenght range from 1.2 km to 9.48 km and were made always during 6:00 pm and 8:00 pm. This
time was choosen because it is having the highest of sighting a feral cat. Minimum distance
between transect and a near urban area was 2 km.

If an individual was seen, the perpendicular distance was measured from the transect
using a laser (TUIRELL T2100 Laser Distance Meter). Only the animals detected on laser range
(100 meters) were counted. The animals seen walking through the transects were still counted.

In this case, the distance from the transects were zero.

Captures

For feral cat capturing, 10 Tomahawk guillotine door traps (Fig. 1) were disposed on
strategic points, based on feral cat seen. Five traps were put on Mar-de-dentro sub-region and
five on Mar-de-fora sub-region. From the total of traps, six had 900x210x210 mm in size and
four had 700x350x400 mm. Traps remained active during five consecutive days, followed by
an interval of 9 days. Baits were replaced daily and, during the five consecutive days, only one
type of bait was used. For the present study, it was used canned fish, fresh fish, fresh chicken

and cat food.
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Fig. 1 Tomahawk guillotine door trap used for feral cat capture.

Statistic

The Distance Software (Version 7.2, release 1) was used for calculating the population
and density (Thomas et al. 2010). Three points were analyzed using this calculation: the number
of animals seen; length of daily linear transect; and perpendicular distance from which the
animal was seen. Initially, the population and density calculations were made separately for
each sub-region (Mar de Dentro and Mar de Fora). Then, lengths and confidence interval of
these values were submitted to T Student test, which evaluated the hypothesis of both Mar de
dentro e Mar de fora populations being the same. Thus, the analyses of size and density were
used without “local” co-variation. This means that both sub-areas were considered just one.
Finally, the present study calculated the encounter rate and probability of detection of this

species.

Results

In total, it was registered 31 sights (10 in Mar de Dentro sub-region and 21 in Mar de
Fora sub-region). The perpendicular distance varied from zero to 20 meters. The majority of
the sights (19 individuals — 61.3%) occurred along the trail, which was expected when using
this methodology.
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At Mar de Dentro sub-region it was estimated 226 cats (Cl1 95%: 91 - 559), with a density
of 48.15 individuals/km?. The population at Mar de Fora sub-region was estimate in 265 cats
(Cl 95%: 146-479), with a density of 56.08 individuals/km? (IC95%: 30.98-101.51).
Comparing both estimatives at T Student Test, the hypothesis of reject both populations to be
equal was not considered, which means that no significant difference was detected between
different regions, when we compare the population density. Thus, cat population estimative at
PARNAMAR-FN was estimated in 439 individuals (Cl 95%: 283-680), with a population
density of 46 individuals /km? (Cl 95%: 30-72). The detection probability was 68.4% and the
encounter rate 31,6%.

Capture efforts of feral cats consisted in 5.376 hours and resulted in zero captures.
During trap checking it was noted that in most of the cases (n = 4.300 hours), baits remained

intact.

Discussion

In 2015, Dias et al. (2017) executed a population survey and calculated cat density
throughout the archipelago, showing a population of 1287 cats and a density of 71
individuals/km? in Fernando de Noronha Island. This survey also showed that the population
of feral cats living in PARNAMAR-FN was 311.

Comparing the numbers showed by Dias et al. (2017), the present study indicated an
41.15% increase in the feral cats population living in National Park in four years. Even
Comparing inferior limits of the Confidence Interval from this present study with superior limit
of the Confidence Interval from Dias et al. (2017) study, it is observed an 9% increase in feral
cat population. Domestic intact cats abandonment, unwanted litters and limited comprehension
of feline biology are considered drivers for the increase of stray animals (Ferreira et al. 2012).

Over time, owned free-roaming cats start wandering further away and decrease their
dependence and contact with humans, starting to live in forests. This mechanism can explain
the increase of feral cat population living at PARNAMAR-FN. The possibility of mobility
between APA and PARNAMAR-FN still can promote a population feedback between stray
cats (living at APA) and feral cats. The increase in feral cat population has direct consequences
at predation rates among native species at the archipelago. This includes predation of
endangered species, as mabuia lizard (T. atlantica), noronha vireo (Vireo gracilirostris),
noronha elaenia (Elaenia ridleyana), and tropicbird (Phaeton spp.). Another fact that changes
with cat population increasing at Fernando de Noronha is the risk of infective and zoonotic

diseases for both human and animal populations.
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Due to intensity of negative impacts caused by cats at both insular and non-insular
environments, many researches were realized with the proposal of control and eradicate this
species, even if the animals were considered feral or domestic. These actions utilized techniques
of captures and removal of these animals using cage traps (Wood et al. 2001); capture and
euthanasia (Doherty et al. 2016); slaughter using fire guns and trained dogs (Algar and Morris
2015); poisoning with sodium monofluoroacetate (1080) (Read et al. 2015); and introduction
of lethal pathogens to the population (Strive and Sheppard 2015).

In cases that were used trap and poisoning, baits were used to attract (Woods et al. 2003;
Nogales et al. 2004; Russel et al. 2018). Among all methods utilized for control and eradication
of cats, capture with cage traps are the most used (Algar et al. 2010). However, the low success
obtained in the present study shows the need to investigate other techniques for feral cat control
at Fernando de Noronha, specially using more than one technique. Most of the eradication
program that were successful utilized more than one technique at the same time (Algar et al.
2010).

The present study demonstrates that is necessary to investigate other methods of feral
cat control and promote control actions of free-roaming cats, owned or not, at the same time.
Combining strategies of population control with spay/neuter programs for house and stray cats,
for example, can decrease the number of these populations in the island and, as consequence,
the number of feral cats will decrease too, maintenance of feral individuals occurs with the
growth of owned cats (Bester et al. 2002; Veitch 2001).

In general, cat eradication campaigns are more effective in small islands as Fernando de
Noronha (Nogales et al. 2004; Campbell et al. 2011). However, most of the programs that failed
occurred in small islands, especially due to lack of planning and long-term institutional resource
for maintenance of these projects for the minimum time necessary for success (Campbell et al.
2011).

Most of the successful programs took place in uninhabited islands (Russel et al. 2018).
However, one eradication program that was successful at an inhabited island occurred at
Ascencio. This island, which is responsibility of the United Kingdom, has 900 inhabitants and
is located at the South Atlantic Ocean. The island eradication campaign occurred between 2002
and 2006 and consisted in many actions, including education of the Society about negative
impacts of feral cats on native fauna, financial support from the government and employees
from animal protection organizations, which helped during the campaign (Ratcliffe et al. 2009).

In cases of inhabited islands, the existence of laws that prohibits some management

actions can influence negatively the efficacy of control and eradication of cat population
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(Nogales et al. 2013). There is a conflict in Fernando de Noronha because of these control
actions. ICMBIo is responsible for both APA and PARNAMAR-FN and this federal
organization has the obligation, by law, to protect native species living there and eradicate all
invasive species (Brazil 2000). This action is still indicated by Veterinary Medicine Federal
Council when indicated by a veterinarian (Brazil 2012). On the other hand, Fernando de
Noronha Archipelago belongs to Pernambuco state and, in 2010, it was sanctioned the n® 14.139
law, that prohibits healthy animal’s euthanasia by the zoonosis control organizations and
similar, even if these animals are danger to the local species (Pernambuco 2010). However, this
law does not consider the actions taken by ICMBIo, which makes the interpretation of the law
conflicting. In cases like this, changes in the law are needed to authorize functional strategies
of eradication and control, aiming the decrease of cat population in Fernando de Noronha
(Russel et al. 2018).

In places where there is no government support for invasive control and where
population, by lack of knowledge, believe that either cats do not cause real impacts to native
fauna or they do not consider these impacts relevant, actions of eradication and control become
more challenging and tend to fail for mid-term and long-term (Russel et al. 2018). Education
awareness campaigns about the risk that cats bring to native fauna and to the human population
are very important for the eradication program success. Beyond all the education, the
government financial support it is extremely important, once there are costs with material and
trained personnel to have a successful campaign.

To change the population opinion, it is important a good information disclosure about
problems that occurs when cat population is out of control. This information should be about
Ecological points, once cats are responsible for endemic species predation, and about
environmental and human health, whereas cats are still responsible for maintenance of
infectious and zoonotic diseases. This information process should include environment
education of residents, workers, government and tourists visiting the island, which need to be
informed about the importance of biodiversity maintenance, for the proper functioning of the
ecosystem. (Russel et al. 2018).

Currently there is a management plan for cats in Fernando de Noronha, which reaches
actions of eradication for feral cats by capture and euthanasia (Brazil 2019). The present study
could represent an important tool on implementation of this action plan, once it provides
information about the present feral cat population at PARNAMAR-FN and indicatives of

increase tendencies.



28

Conclusion

The present study shows that feral cat population presented in PARNAMAR-FN is
higher than showed in 2015-2016 and that techniques of capturing using cage traps are not
efficient in this environment. This high number of feral cats increases the risk of the endemic
population of the archipelago, and increases the risk of zoonotic diseases to the human
population. This increase in feral cat population corroborates both the urgent need to start the
management plan for eradication of these animals and the need to explore better techniques of

eradication and control that do not depends of capture using live-trap cages.
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