Ecologia urbana

Aula 6 — Invasao biolégica em cidades



* |Invasao/espécies exdticas no contexto de
urbanizacao

* Animais ferais, gatos - > conflitos com vida
selvagem



Fatores que afetam a biodiversidade urbana

- e Pest population control
* Individual decisions

* Local regulations

* Socio-economic factors
* Institutions

* Availability and cost

Introduced predators and
herbivores

Direct human control

Plant abundance and diversity provide flora template

Natural ecological and evolutionary processes

Animal and microbial diversity and abundance

Adler & Tanner 2015
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Figure 5.4 Stylised trend of species richness (synthesising results of gradient studies)
along a rural-urban gradient defined by increasing dwelling density with
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Figure 5.3 A stylized representation of broad trends in plant species richness with
increasing urbanisation. Introduced species generally increase in richness and in their
proportional contribution to total species richness. Native species richness may either
increase slightly or decline with increasing urbanisation (dashed line). The relationships
are asymptotic, and total species richness may decline at very high levels of

urbanisation.
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Estagios da invasao biologica
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Estagios da invasao biologica

* Chegada depende da capacidade de
dispersao, isolamento

* Estabelecimento depende de atributos de
historia de vida de espécies que as fazem mais
suscetiveis a sobrevivéncia/tolerancia de
habitats urbanos

— Liberacao de competidores, predadores naturais
— Resisténcia biotica



Estagios da invasao biologica

Chegada depende da capacidade de dispersao, isolamento

Estabelecimento depende de atributos de historia de vida
de espécies que as fazem mais suscetiveis a
sobrevivéncia/tolerancia de habitats urbanos

— Liberacao de competidores, predadores naturais
— Resisténcia biotica
Disseminacao

— Espécies naturalizadas: conseguiram se estabelecer com
SuCesso

— Espécies invasoras: causam impacto no ecossistema e
comunidade

— Exoticas: vém de outros continentes



10% das
espécies
conseguem
se naturalizar

Approximately
1in 10
naturalize

e

10% das
espécies
tornam-se
invasoras

Approximately
1in 10
become invasive

— 0
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Darwin’s naturalization hypothesis
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Espécies invasoras em habitats
urbanos



Invasao em habitats urbanos

* Chegada

— Introduzidas de forma intencional por humanos
(jardins, animais de estimacao)

— Taxa de perturbacao: oportunidade de
estabelecimento

* Distribuicao das espécies exoticas

— Vias de dispersao

* Botas, carros, embarcacoes, proposital

* Efeito das espécies exoticas
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Figure 6.2 Relative contributions of pathways of introduction shown for naturalised
aliens to Europe, i.e. plant species with the area of origin outside Europe (modified from
PySek et al. 2009; based on 1983 naturalised aliens; from data in Lambdon et al. 2008).
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Homogeneizacao biotica em cidades



Indice de similaridade Jaccard
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Jaccard’'s similarity index
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Mecanismos que geram
homogeneizacao

* Aves na Franca=> espécies especialistas sao
substituidas por generalistas

— Gera homogeneizacao em areas urbanas



Arcabouco teorico para entendermos
invasao e homogeneizacao biotica em
cidades
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benefit from urbanization because the negative effects of
competition (red lines) are greatly reduced, but are not greatly
impacted by the negative environmental and disturbance effects
(blue lines) experienced by more competitive species. These
two groups of species (yellow and green, respectively) show
opposing responses to urbanization



e Meta-analise (43 estudos)

* Espécies nao indigenas se beneficiam da
urbanizacao

— Abundancia e riqueza maior



Regions of coexistence

@ A. Native species outcompetes
non-native species.

B. Native and non-native

species coexist

C. Non-native species
‘ outcompetes native species

., Niche difference

Growth rate difference (native - exotic species)
(@]

Fig. 4 The Chessonian representation of native-NIS competi-
tive interactions (adapted from MacDougall et al. 2009), which
is divided into three regions of competitive outcomes. Circle #1
indicates a hypothetical scenario where native and NIS coexist
1n a natural habitat. With urbanization, native fitness and niche

differences are reduced leading to competitive exclusion of the
native (#2)



Impacto de gatos e cachorros ferais na
vida selvagem
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Diet of free-ranging cats and dogs in a suburban and
rural environment, south-eastern Brazil
C. B. Campos, C. F. Esteves, K. M. P. M. B. Ferraz, P. G. Crawshaw Jr. & L. M. Verdade

Animal Ecology Lab, Biological Sciences Department, ‘Luiz de Queiroz’ College of Agriculture (ESALQ), University of Sao Paulo (USP),
Piracicaba, SP, Brazil



Table 1 Estimation of mammals consumed biomass in 137 scats of free-ranging dogs Canis familiaris at Campus ‘Luiz de Queiroz’, Piracicaba,
SP, south-eastern Brazil

Winter (N=99) Summer (N=38)

Individual number Estimated biomass Individual number Estimated biomass
Prey species Medium mass (g) n % g % n % g %
Cavia aperea 349 2 8 698 1:2 1 4.54 349 0.89
Calomys tener 20 2 8 40 0.06 - - - -
Coendou prehensilis 3360 - - - - 2 9.09 6720 1717
Dasypus novemecinctus 3650 2 8 7300 12.3 - - - -
Didelphidae n.i. 940 1 4 940 1.6 1 4.54 940 2.4
Didelphis albiventris 1250 1 4 1250 2.1 3 13.65 3750 9.58
Galictis cuja 1580 3 12 4740 8 1 4.54 1580 4.04
Lutreolina crassicaudata 537 1 4 537 1 1 4.54 537 137,
Muridae n.i. 127.22 1 4 121.22 0.21 2 9.09 254.44 0.65
Murinae n.i. 179:33 1 4 179.33 0.3 - - - -
Mus musculus 1585 1 4 15.5 0.02 2 9.09 31 0.08
Myocastor coypus 4190 3 12 12570 21.2 3 13.65 12570 8213
Nasua nasua 5000 6 24 30000 50.1 2 9.09 10000 25.56
Rattus novergicus 352.5 - - - - 1 4.54 3525 0.9
Rattus rattus 170 - - - - 1 4.54 170 0.43
Leporidae 934 1 4 934 1.6 2 9.09 1868 4.77
Total 25 100 59331.10 99.69 22 95.45 39121.90 99.08

N, number of scats collected in each season: n.i., non identified.



Table 2 Estimation of mammals consumed biomass in 97 scats of free-ranging cats Felis catus at Campus ‘Luiz de Queiroz’, Piracicaba, SP,

south-eastern Brazil

Winter (N=48) Summer (N=49)
Wi Individual number Estimated biomass Individual number Estimated biomass
edium

Prey species mass (g) n % g n % g %
Cavia aperea 349 2 14.29 698 6.22 2 16.67 698 6.85
Dasypus novemecinctus 3650 1 7.14 3650 32.53 - - - -
Didelphidae n.i. 940 1 7.14 940 8.39 4 383.38 3760 36.85
Didelphis albiventris 1250 2 14.29 2500 22.30 - - - -
Galictis cuja 1580 1 7.14 1580 14.08 2 16.67 3160 30.97
Lutreolina crassicaudata 537 1 7.14 537 4.78 1 8.33 537 5.26
Muridae n.i. 127.22 1 7.14 127.22 1.13 - - - -
Murinae n.i. 179.33 1 7.14 179.33 1.60 1 8.33 179.33 1.77
Olygoryzomys nigripes 24.5 3 21.43 73.5 0.65 - - - -
Leporidae 934 1 7.14 934 8.32 2 16.67 1868 18.3
Total 14 100 11219.05 100 12 25 10202.33 100

N, number of scats collected in each season: n.i., non identified.



Impact of feral dogs in an urban Atlantic
forest fragment in southeastern Brazil'

Mauro Galetti, PhD?

® Conservation Biology Lab, Ecology Department, Paulista State University- Rio Claro, SP
Ivan Sazima, PhD

® Zoology Department, Campinas State University
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Table 1. Vertebrates killed by feral dogs at the Santa Genebra Reserve, Campinas, southeastern Brazil

Species Common name Activity Body mass Carcasses
(kg) (N)
Amphibians
Leptodactylus labyrinthicus Pepper frog N 0.12 1
Indetermined species Frogs N - 8
Reptiles
Tupinambis merianae Tegu lizard D 1.5-3.8 2
Birds
Nyctidromus albicollis Pauraque N 0.08-0.1 3
Mammals
Didelphis marsupialis Common opossum N 0.56-1.61 3
Dasypus novemcinctus  Nine-banded long-nosed armadillo N 2.7-6.3 1
Cebus nigritus Black-horned capuchin monkey D 1.7-4.5 2
Alouatta guariba Brown howler monkey D 4.1-7.2 2
Mazama guazoubira Brown brocket deer D/N 11-18 2
Sylvilagus brasiliensis Brazilian rabbit N 0.45-1.2 22
Cavia aperea Wild cavy D 0.3-0.48 3
Agouti paca Paca N 4.2-7.5 3
Sphiggurus villosus Orange-spined hairy dwarf N 0.5-1.2 2

porcupine
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How many birds are killed by cats in Australia?
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Table 2

Comparison of cat population estimates and predation rates on birds between Australia
(this study) and contiguous United States (Loss et al., 2013). Note that in our assessment,
we segregate Australian feral cats into two components, those in natural landscapes (*)
and those in modified landscapes (**). Note that some values given in the table are not
accompanied by confidence limits because these are nonsensical (e.g. for land area) or not
reported in the primary source.

Parameter Contiguous USA Australia
Land area 8.08 million km? 7.69 million km?
Owned cats
Cat population size 84 million 3.9 million
No. of birds killed 8.1 20.0
cat” yr!
No. of birds killed by cats 684 million 77.6 million
yro!
Feral cats*
Cat population size 30-80 million 2.1 million
(95% CI: 1.4-3.5
million)
Cat density 3.7-9.9 cats km ™ 2 0.27 cats km ™ ?
(95% CI: 0.18-0.45)
No. of birds killed [21-55] 129 (95% CI: 102-166)
cat ™! yro !
No. of birds killed by cats 1.65 billion 272 million
yr=! (95% CI: 169-508
million)

Feral cats in highly modified landscapes**

Cat population size n/a 0.7 million
No. of birds killed n/a 61.5
cat” 'yr~!
No. of birds killed by cats n/a 44.3 million
yr!
Total birds killed by all cats 2.4 billion 394 million
yr=? (95% CI: 1.4-3.7
billion)
Estimated total land bird 10-20 billion 10.9 billion
population (95% CI: 9.3-12.5
billion)
Estimated proportion of bird 12-24% 3.6%

population killed by cats

yr !
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Cats kill more than one billion
birds each year

New estimate suggests hunting felines take bigger bite than expected out of
wildlife
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Have cats really extinguished 33 bird species?

Cats have been cataloged as invasive species by the International Union for Conservation, as
they have allegedly contributed to the extinction of 33 species, not birds, around the world.
Here is a list of the birds that have become extinct due to the introduction of cats:

m [he Chatham Bellbird m Northern Flicker Zealand)

(New Zealand) (Guadalupe) m Guadalupe Wren

m Chatham Fernbird (New m Macquaire Parakeet (Guadalupe)

Zealand) m Choiseul Pigeon m Stephens Island Wren

m Chatham Rail (New (Solomon Islands) (Stephens Island)

Zealand) m Spotted Towhee m South Island Piopo (New
m Guadalupe Caracara (Guadalupe) Zealand)

(Guadalupe island) m Hawaiian rail (Hawaii) m Bushwren (New Zealand)
m Bonin Grosbeak m Ruby-crowned Kinglet m Socorro Dove (Socorro
(Ogasawara Island) (Mexico) Island)

m North Island Snipe (New m Laughing Owl (New m Bonin Thrush (Bonin
Zealand) Island)

https://www.animalwised.com/cats-killing-birds-separating-fact-from-myth-1366.html|



https://www.animalwised.com/cats-killing-

birds-separating-fact-from-myth-1366.html

2.4 billion birds are killed by cats each year in the US™*

Domestic cats
25%

2/3 birds were
killed by cats
that are not
owned or feral
cats*

Feral cats
75%

Cats in villages kill
more birds than
those in cities on
average”

Cats in villages Cats in cities

*Data from the Smithsonian Conservatory Biology Institute in an article from Science magazine. (2013)
** Data from bilologist Roger Tabor in an article from the New York Times (2017)
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Figure 3.6 Prey items of 282 domestic cats in Great Britain: adjusted means (+ S.D.) of
log,,-transformed numbers of mammals, birds and herpetofauna brought home by (a) cats
that wore bells (black columns) and those that did not (white columns); (b) cats that were

allowed out at night (black columns) and those that were not (white columns). Woods et al. Parris
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NATUREZA

DESAFIO NATUREZA

20% das 'espécies exoticas
invasoras' no Brasil estao em SC e
causam prejuizos para natureza e

economia

Hidrelétricas paralisadas, lavouras de milho destruidas e desequilibrio em vegetacdo nativa sao
algumas das consequéncias das invasoes bioldgicas que ocorrem no estado.

Por Patricia Figueiredo, G1 <
23/04/2019 06h00 - Atualizado ha 4 meses

https://gl.globo.com/natureza/desafio-natureza/noticia/2019/04/23/20percent-das-especies-
exoticas-invasoras-no-brasil-estao-em-sc-e-causam-prejuizos-para-natureza-e-economia.ghtml
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Animais de Espécies Introduzidas

Estimacao

Defensivos

Agricolas O escopo da nova legislag@o aplica-se basicamente as espécies nativas do Brasil. Contudo,
a classificagdo de uma espécie vegetal ou animal como exética ou nativa ndo é uma tarefa

Febre Aftosa simples. Nesse sentido, visando uma aplicagéo uniforme e dirimir as possiveis davidas, o
artigo 113 do Decreto n° 8.772, de 2016, que regulamenta a Lei n° 13.123, de 2015,

Integridade determinou a elaboragéo de uma lista de espécies introduzidas no territorio nacional
(exéticas).

Organicos

A pretens@o na elaborac¢@o dessa lista de espécies de plantas e animais é assegurar aos
usuarios regras claras sobre para quais espécies NAO se aplicam as regras da Lei da

Plano Safra S ) i =
Biodiversidade e, portanto, as pesquisas com essas espécies ndo devem ser cadastradas no
SisGen.
SISBI
SIE Alista de espécies vegetais introduzidas foi publicada pela Instru¢cdo Normativa n° 23, de
14 de junho de 2017 e atualizada e ampliada pela Instrucao Normativa n° 3, de 20 de
margo de 2019.
Alista de espécies animais domésticas publicada pela Instrugdo Normativa n° 19, de 16 de
abril de 2018, foi atualizada e ampliada com a inclusdo de espécies animais aquaticas e
ASSUNTOS animais pragas de vegetais pela Instrugdo Normativa n° 16, de 4 de junho de 2019.
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Agenda de Estratégia Nacional
Autoridades

Editais e Chamadas

A primeira Estratégia Nacional sobre Espécies Exéticas Invasoras foi instituida por meio da Resolucdo CONABIO n®
05, de 21 de outubro de 2009. O documento foi elaborado pela Camara Técnica Permanente sobre Espécies
Programas do MMA Exéticas Invasoras criada em 2006 no dmbito da Comissao Nacional de Biodiversidade (CONABIO).

MMA em NUmeros

Quem é Quem

Tendo em vista a necessidade de atualizacdo da Estratégia Nacional sobre Espécies Exéticas Invasoras de modo a

alavancar a sua implementac¢do, o MMA, em conjunto com o IBAMA e ICMBIo, elaborou uma proposta de revisao.

ASSUNTOS Do mesmo modo, a Camara Técnica sobre Espécies Exéticas Invasoras no ambito da CONABIO, foi reativada com
atualizacdo de sua composigdo e atribuigdes (Deliberagao CONABIO n° 62, de 26 de abril de 2017).

Agenda Ambiental
Urbana A Camara Técnica sobre Espécies Exéticas Invasoras se reuniu em 2017 para conhecer e discutir a proposta de
Agua revisdo da Estratégia Nacional, que resultou na sua aprovagdo por meio da Resolucao CONABIO n° 07, de 29 de

maio de 2018.
Apoio a Projetos

Areas Protegidas Acesse o texto completo da Estratégia Nacional 2 o 1 8

4 Biodiversidade

Objetivo Instrumentos Implementacdo
Agua de Lastro

Biodiversidade
Ir para #instrumentos nesta pégina Aquética

https://www.mma.gov.br/biodiversidade/conservacao-de-especies/especies-exoticas-
invasoras/estrategia-nacional.html



https://www.mma.gov.br/estruturas/conabio/
_arquivos/anexo_resoluoconabio05_estrategia
_nacional__espcies__invasoras_anexo_resoluo
conabio05_15.pdf

https://www.mma.gov.br/images/arquivo/800
49/Conabio/Resolucoes/ANEXO_da_Resolucao
%20n%2007_CONABIO _final.pdf



Com isso, o Brasil assumiu duas metas internacionais relativas ao tema:

Meta de Aichi 9 - Até 2020, espécies exdticas invasoras e seus vetores terdo sido
identificadas e priorizadas, espécies prioritarias terdo sido controladas ou erradicadas, e
medidas de controle de vetores terdo sido tomadas para impedir sua introducdo e
estabelecimento.

Meta 15.8 dos Objetivos do Desenvolvimento Sustentavel - Até 2020, implementar
medidas para evitar a introducdo e reduzir significativamente o impacto de espécies exdticas
invasoras em ecossistemas terrestres e aquaticos, e controlar ou erradicar as espécies
prioritarias.

https://www.mma.gov.br/biodiversidade/conservacao-de-especies/especies-exoticas-

invasoras.html
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