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Origem, diversidade dos cordados e impactos de
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O que é diversidade?

“Variety, miscellany, assortment, mixture, mix, mélange, range, array,
multiplicity; variation, variance, diversification, heterogeneity, difference,
contrast” (Thesaurus)

“The state of being diverse; variety; a range of different things” (Dictionary)
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O que é diversidade bioldgica ou
biodiversidade?

“The variability among living organisms from all sources including, inter
alia, terrestrial, marine and other aquatic ecosystems and the
ecological complexes of which they are part; this includes diversity
within species, between species and of ecosystems” (CBD, 1992)

“The totality of genes, species, and ecosystems in a region” (Global
Biodiversity Strategy; World Resources Institute et al., 1992)




Componentes da diversidade

Diversity within the species is the genetic diversity

Diversity between the species is the species, taxonomic or organismic
diversity

Diversity on the ecosystems is the ecological or habitat diversity
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Protazoa 29
Crustacea 2% l. Ildurrm1ud..1 1%

Algae 2%
Chordata 3%
Mollusea 3%
Fungi 4%

Arachnida 4%

Others T%

Tracheophyta 18%




Mammalia

Reptilia

Amphibia

Osteichthyes

Chondrichthyes
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DEUTEROSTOMES

Ambulacraria

Echinodermata Hemichordata
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Pterobranchia Enteropneusta Cephalochordata Urochordata Vertebrata

Prechordate

Body flipped




Hagfishes
(Myxiniformes)
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Lampreys
(Petromyzontiformes)
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From Figure 2-1
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Carcarhiniformes

Lamniformes

Hyostyly

Heterodontiformes
+ QOrectolobiformes

Hexanchus griseus Carcharhinus falciformis C. plumbeus Galeocerdo cuvier

Holostyly

Chimeras =
Autodiastylic Ancestor

Prionace glauca Sphyrna lewini Ginglymostoma cirratum Isurus oxyrinchus
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Sapos, salamandras e cecilias
Lissamphibia
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©Udo M. Savalli

Anura or Salientia (frogs)

5858 species; cosmopolitan.
Urodela or Caudata (salamanders)

597 species; predominantly holartic.

Gymnophiona or Apoda (Caecilians)

183 species; pan-tropical
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Mamiferos
VEININEUE

Mammal Diversity

Monotremata
5 espécies

Metatheria (marsupiais)
339 espécies

Eutheria (placentarios)
5072 espécies

— —



http://upload.wikimedia.org/wikipedia/commons/c/c9/Wild_shortbeak_echidna.jpg
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Sauropsida

Chelonia, Testudines: Tartarugas
Lepidosauria: Sphenodontia: tuatara; Squamata: lagartos,
serpentes, cobras de duas cabecas
Archosauria: Crocodylia: crocodilos, gaviais e jacarés
Archosauria: Aves: aves e passaros




Chelonia
Tartarugas, jabutis e cagados

Testudines
341 espécies




Lepidosauria

Serpentes

4038 espécies Amphisbaenia

201 espécies

“Lizards”

7310 espécies Squamata

LANTHANOTIDAE

Sphenodontia

Rhynchocephalia
1 espécie

AE

400 600 800 1000 1200




rocodylia

Crocodylia
25 espécies




Cranial Kinesis in Varanid Lizards

Adductor mandibula
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9693 - 10610 espécies
19676 - 20988 subespécies

Bird Diversity
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Total number of species (estimated): 7-100 millions (identified and
unidentified), including:

5-10 million bacteria;

74,000-120,000 fungi;

Of the identified eukaryote species we have: t 4 :
Quantas especies
297,326 plants, including: . ?
15,000 mosses, t
13,025 Ferns and horsetails, eXI S e m °
980 gymnosperms,
258,650 angiosperms,
199,350 dicotyledons, Species number
59,300 monocotyledons,
9,671 Red and green algae,
28,849 fungi & other non-animals: Plants
10,000 lichens,
16,000 mushrooms,
2,849 brown algae,
1,250,000 animals, including: .
1,203,375 invertebrates: 3 ¢ Mollusca
950,000 insects, 57
81,000 mollusks,
40,000 crustaceans,
2,175 corals,

Insects

Arachnids

rshrooms

Vertebrates

130,200 others; roteres
59,811 vertebrates: Crustaceans

29,300 fish,

6,199 amphibians, Other invertebrates

8,240 reptiles,
9,956 birds,
5,416 mammals.



http://upload.wikimedia.org/wikipedia/commons/7/78/Undiscovered_species_chart.png

Distribuicao da Biodiversidade




Distribuicao da Biodiversidade

Zoogeographic regions and some characteristic animals
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Distribuicao da Biodiversidade

Hotspots is a biogeographic region with significant levels of biodiversity that is
under threat from humans.

Key concepts: irreplaceability and threat (Myers et al., 2000)

Conservation International

February 2005
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Table 19.1 C A stics of 25 of the highest ranked biodiversity hotspots.

Original Percent No. of No. of
extent of remaining No. of endemic No. of endemic
vegetation original plant plant vertebrate  vertebrate
Hotspot (km?2) vegetation species species species species

Tropical Andes 1,258,000 25.0 30,000 15,000 3389 1567
Mesoamerica 1,155,000 20.0 17,000 2941 2859
Caribbean 263,500 ; 13,000 6550 1518
Brazil’s Atlantic Forest 1,227,600 : 20,000 8000 1361

Turnbes/Choco/Western 260,600 : 11,000 2750
Ecuador

Brazil's Cerrado 1,783,200 i 22,000 10,000
Chile/Valdivian Forest 300,000 3892 1957
California 324,000 3488 2124
Madagascar 594,150 ; 13,000 11,600

Eastern Afromontane and 30,000 B, 11,598 4106
Coastal Forests of East Africa

Guinean West African 1,265,000 A 9000 1800
Forests

Cape Floristic Province 74,000 : 9000 6210
Succulent Karoo 112,000 6356 2439
Mediterranean Basin 2,362,000 ; 22,500 11,700
Caucasus 500,000 6400 1600
Sundaland 1,600,000 4 25,000 15,000
Wallacea 347,000 55 10,000 1500
Philippines 300,800 . 9253 6091
Indo-Burma and Himalaya 2,060,000 4. 23,500 10,160
Southwest China 800,000 12,000 3500
Western Ghats/Sri Lanka 182,500 5916 3049
SW Australia 309,850 5571 2948
New Caledonia 18,600 28. 2432
New Zealand 270,500 : 1865
Polynesia/Micronesia 46,000 ] 53¢ 3074
NOTE: There are approximately 300,000 described

fish). Fishes are not included in the vertebrate tally. The eight hottest hotspots are shown in boldface type. Figure 19.10 shows a map o
regions.

(From www.biodiversityhotspots.org.)




Porque € tao importante saber a
diversidade de um grupo que representa
apenas 3% dos organismos viventes?

Species number

Insects

Plants

Arachnids

mMushrooms

Mollusca

Other invertebrates



http://upload.wikimedia.org/wikipedia/commons/7/78/Undiscovered_species_chart.png

Grupo conspicuo




Diversidade relativamente bem conhecida

Amphibians
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Interacdes ecoldgicas sao melhor conhecidas




Grande associacao a biomas e habitats
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12 orders
36 families

399 species



Porque € tao importante saber a
diversidade de um grupo que representa
apenas 3% dos organismos viventes?

Bons indicadores

Exponentially increasing human
population and consumption

Paisagens conservadas

Human activities

Pa i S a ge n S a nt rO p | Za d a S Agriculture Fisheries Industry Urbanization and sprawl International trade

Habitat loss and degradation Introduction
Pollution (especially nitrogen) invasive sg
Land cover change Overexploitation

Habitat fragmentation

|dentificar e diagnosticar:

Climate change

Loss of biological diversity
Extinction of species and populations
Degradation of ecosystems
Erosion of genetic diversity and evolutionary potential
Loss of ecosystem services
Erosion of support systems for human societies




Ameacas a Biodiversidade

Exponentially increasing human
population and consumption

l

Human activities

Agriculture  Fisheries Industry Urbanization and sprawl International trade

e l

Habitat loss and degradation
Pollution (especially nitrogen)

Land cover change Overexploitation

Habitat fragmentation
\ v I

Climate change

I

Loss of biological diversity

Extinction of species and populations

Degradation of ecosystems

Erosion of genetic diversity and evolutionary potential
Loss of ecosystem services

Erosion of support systems for human societies

v Introduction of
invasive species




Degradacao e perda de Habitat
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Degradacao e perda de Habitat
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egradacao e perda de Habitat

Core Habitat, Habitat Edge and Connectivity

Maximum habitat interior (core Maximum habitat edge and no Connect core habitat ‘nodes’ to
habitat) and minumum edge interior habitat prevent habitat fragmentation

Images courtesy of Benjamin Penington, 1000 Friends of Florida

Maintain large circular nodes (core areas) of habitat to maximize interior habitat and minimize edge. Habitat edges occur at
the border of incompatible land and are generally detrimental to priority wildlife species because edges are more accessible to
predators and parasites that reduce the survival of their young. For this reason, wider wildlife travel corridors are better.

\ Wildlife also need to be able to travel through uninterrupted, contiguous habitat.

Total area =1ha Total area =1ha
Total edge = 400 m Total edge = 1,600 m




Sobre Explotacao

FIGURE A11
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Sobre Explotacao

AFRICAN RHINO POACHING ON THE RISE

2015 is the worst year in decades for rhino poaching — although
South Africa reported a small decrease.

South Africa M Zimbabwe Namibia M Kenya* Others*
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Espécies Invasoras




Espécies Invasoras




Invasion by
Phytophthora

S

Death of trees

é

es |lnvasoras

Loss of nectar/pollen for
insects, birds, and marsupials

Loss of seeds for granivores

Reductions in
pollinators, dispersers;
leads to further losses
of native plants

Loss of nesting sites, refuges

and shrubs

Increase in grass
and herb cover

Loss of habitat for

recruiting plants

Loss of food for
pollinators, herbivores

Reduction in transpiration

Loss of canopy-stored seeds

Reduced opportunities for

Rise in water table

Few seeds for post fire
recruitment

germination of woody
species due to competition

Increased food for

Further reduction in
associated animals

certain insect herbivores

Increased food for
large marsupials

Increase in certain
insectivores

Increase in dung beetles

Further reduction
in cover, litter

Decreased proportion of
animal-pollinated species

Further loss of
pollinators, granivores




Mudancas Climaticas

Some solar radiation is As some radiation passes

reflected by the Earth through the atmosphere,
Global Temperature, 1880 - 2014 hed Iy roug e

and the atmosphere. some is absorbed and re

Land - Ocean Index: 1951-1980Base emitted in all directions by

greenhouse gas molecules.
This has the effect of
warming the Earth’s surface

Solar radiation passes
through the atmosphere

Temperature Anomaly - C

— G Year Mean | and lower atmosphere
Base
Most radiation is

! : : ! ! ' absorbed by the Earth's
1920 1940 1960 200 surface and warms it.

Period

Increasing greenhouse gases absorb

Source: Goddard Institute for Space Studies (GISS) and re-radiate heat, which further
Unit (CRU), pr raises temperatures on the Earth’s

surface and lower atmosphere.




Mudancas Climaticas

Changes in Animal
Changing Rain Migration and Life Cycles Less
and Snow Snow and Ice
Patterns

Higher Temperatures

and More{ Heat Waves "More Droughts

and Wildfires Thawing
Stronger

Storms

Permafrost

Damaged

Corals Sea Level Oceans
i : Changes in

\.\ “E : Plant Life Cycles

N V




Mudancas Climaticas

. Climate change ..,

i | - Diverse pathways £2
Stlatosl)he”F Desertification and
ozone depletion land degradation
- Agroacosystem
UV exposure productivity

A Human health

]
)

F o
. . Il'
Decline in Water
several ecosystem quantity Altered
senicas and safety precipitation

r 4

Population
displacement

Biodiversity loss —

and ecosystem function Freshwater decline’




SST World (60S-60N)

NOAA OISST V2.1 | ClimateReanalyzer.org, Climate Change Institute, University of Maine
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Ameacas a Biodiversidade

Exponentially increasing human
population and consumption

l

Human activities

Agriculture  Fisheries Industry Urbanization and sprawl International trade

e l

Habitat loss and degradation
Pollution (especially nitrogen)

Land cover change Overexploitation

Habitat fragmentation
\ v I

Climate change

I

Loss of biological diversity

Extinction of species and populations

Degradation of ecosystems

Erosion of genetic diversity and evolutionary potential
Loss of ecosystem services

Erosion of support systems for human societies

v Introduction of
invasive species




Ameacas a Biodiversidade

Monoculturas extensivas (Alfa-diversidade) = perda de biodiversidade

produtos cultivados

cultural Beta-diversidade

espécies

s& Miho Mamao

Pupunha



Ameacas a Biodiversidade

Perda de Diversidade Genética

FﬁﬂﬁMENTﬂGﬁﬂ : ruptura na continuidade

Perda de habitat fragmentacao

Perda de habitat fragmentacao




Ameacas a Biodiversidade

Perda de Diversidade Genética

Para aumentar a conectividade

Corredores \) \J \) -

Matriz | " : .
k J

Pontos de

ligacao \j \J/ \_/ QO @ \_/

%
Acao de restauracao Adaptado de Metzger




Ameacas a Biodiversidade

Perda de Diversidade Genética

T
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Ameacas a Biodiversidade

Perda de Diversidade Genética

E um patriménio biolégico inestimavel, com
lugares que lemb como era a flores
atlantica no passado



Ameacas a Biodiversidade

Conflitos Fauna




Ameacas a Biodiversidade

Conflitos Fauna/Zoonoses

Ciclo aeéreo

Ciclo silvestre

A Yol

bano




Ameacas a Biodiversidade

Conflitos Fauna/Zoonoses

0 que é?

A febre maculosa é causada pela bactéria
Rickettsia rickettsii, transmitida ao homem pel
picada do carrapa
em bois, cavalos, caes, aves do icas
e roedores, especiaimente na capivara
Os sintomas sao febre aita, dor de cabeca
e manchas na pele. Cles levam, em média,
de sete a dez dias para se mani

estrela, presente geraimente

ENTENDA A DOENCA

Como se contrai?
A doenga ¢ contraida son

te pela
0 infectado, que em
humana demora de

ada do carraj
contato com a pe
quatro a seis horas para transmitir a ba
que causa a doenca. Nao existe transmissao
da doenca de uma pessoa para outra

*
*7*

téria

Como é o tratamento?

A febre maculosa tem cura desde
que o tratamento com antibidticos
scja introduzido nos primeiros
dois ou trés dias. O atraso
no diagndstico pode provocar
lesdes va
complicacoes graves,
cOmMo 0 comprometin
do sistema nervoso cen
dos rins e pulmoes,

e levar a Obito




Ameacas a Biodiversidade




Risco de Extincao

Listas de espécies
ameacadas — Global e
regional

(IUCN;
www.iucnredlist.org)

o0,
..-
RED'
LIST

Guiding
Conse

for 50 Years

SOUTH AMERICA

50

256

Argentina
Bolivia, Plurinational States of 20 35 8 231
Brazil 81 165 : 36 i ,’ 3 5 a73




Lobsters

Wrasses & Parrotfishes
Blennies
Pufferfishes, etc.
Cone Snails

Birds

Groupers

Mammals

FW Shrimps

Sharks & Rays

FW Crabs

FW Crayfish

Cacti

Reef-forming Corals
Conifers
Chameleons
Amphibians

Cycads

Magnolias

Total extant
species
assessed

I ) 8
| I —
I | 914

ECR OEN OVU ODD ONT @LC

176

633
10,284

163

5,434

762

1,095

1,289
568

1,477

845

Il 606
193
7,487

[ 307
[ | [ [ 304

0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00

Proportion of extant species



Between 1990 and 2015, the world lost

Everyone

~8

FOOD SOURCE CLIMATE EFFECT

Earth

essential duty

nature.

*’

EROSION & SUSTAINABLE WORLD’S LIFE
AGRICULTURE Y




BIODIVERSITY

ECOSYSTEM SERVICES

HUMAN WELL-BEING

Genes
Populations
Species
Communities
Ecosystems

Sup}prtmg
services

Services necessary

for the production

of all other
ecosystem services

e Soil formation

» Nutrient cycling

e Primary
production

Provisioning
services

Products obtained

from ecosystems

» Food

» Fresh water

» Fuelwood

» Fiber
 Biochemicals

e Genetic resources

Security

» Ability to live in

an environmentally
clean and safe shelter
Ability to reduce
vulnerability to
ecological shocks
and stress

Regulating
services

Benefits obtained

from regulation of

ecosysterm processes

» Climate regulation
» Disease regulation
» Water regulation

e Water purification
o Air purification

* Erosion control

» Biological control
» Pollination

Basic material for

a good life

* Ability to access
resources to earn
income and gain
a livelihood

Health

» Ability to be
adequately nourished

e Ability to be free from
avoidable diseases

¢ Ability to have
adequate and clean
drinking water

= Ability to have clean
air

e Ability to have energy
to keep warm and cool

Freedoms
and choice

Cultural services

Nonmaterial benefits
obtained from
ecosystems

» Spiritual and
religious

» Recreation and
ecotourism

° Aesthetic

» Inspirational

¢ Educational

» Sense of place

e Cultural heritage

Good social relations

* Opportunity to
express aesthetic
and recreational
values associated
with ecosystems
Opportunity to
express cultural
and spiritual
values associated
with ecosystems
Opportunity to
observe, study,
and learn about
ecosystems




ldeias nao muito boas

Fordlandia




Boas idéias

Jacu Bird Coffee




Boas idéias

Fazenda Yrere, Ilhéus, BA



Desafios

Com populacao crescente, como conciliar alta produtividade de alimentos
com:

- Suprimento de agua
- Preservacao dos habitats

- Diversidade de espécies



Desafios

Mudanca de Paradigma
Educacao Ambiental
Interacao Homem — Natureza — Sistemas Produtivos
Homem é parte do processo

Manutencao de Servicos Ecossistémicos

Responder as perguntas: Quantas espécies existem? E qual seu estado de
conservacao?



Grupos de Pesquisa ESALQ

Laboratorio de Zoologia de Vertebrados
Laboratorio de Mamiferos — Alexandre Reis Percequillo
Laboratorio de herpetologia — Jaime Bertoluci

Laboratorio Ecologia e Conservacao da Biodiversidade — Katia Ferraz

Laboratério Ecologia Isotdpica — Luciano Verdade (Conservacao da
Biodiversidade em paisagens agricolas multifuncionais)
Plinio Camargo (Qualidade da agua em
bacias tropicais)

Laboratério de Restauracao Florestal — Ricardo Rodrigues/Renato Lima

Laboratorio de Agroecologia — Flavio Gandara



Programas de Pds-graduacao ESALQ

Ecologia Aplicada — Multidisciplinar ESALQ/CENA
(http://www4.esalq.usp.br/pg/programas/ecologia-aplicada)

Recursos Florestais— Ciéncias Florestais ESALQ
(http://www4.esalq.usp.br/pg/programas/recursos-florestais)

Outras iniciativas

NACE PTECA
Projeto Corredor Caipira, entre outros
(http://www.nacepteca.esalq.usp.br)

PET Ecologia
(https://www.esalq.usp.br/svcex/programa-de-educacao-tutorial-ecologia-
pet-ecologia)



O

NACEPTECA

Objetivos

Extensio universitaria para educac¢io & conservacio

= Gerar metodologias de restauracao e conservacao de florestas
nativas, de manejo de bacias hidrograficas e de intervencao
socioambiental em torno da sustentabilidade, bem como
divulgar e socializar este conhecimento, buscando utiliza-lo
como referéncia para outras experiéncias;

» Ser um férum de reflexao e um aglutinador de pessoas, grupos
e instituicoes que desejam contribuir para a construcao de
sociedades sustentaveis



“COR
APTA

Realizagado: Patrocinio:

GOVERNO FEDERAL
] {0 &

| = [l PETROBRAS A J
Fealq PTECA  ESALQ

UNIAO E RECONSTRUCAO

CORREDOR CAIPIRA

Sdo Pedro 4 hectares
recuperados

Aguas de Mais de 90 mil
Sdo Pedro mudas serdo plantadas
ao longo do projeto

Santa Maria
daSerra

Rio Tieté

5 municipios serdo impactados
com atividades do projeto

Piracicaba

PR 13munic|’pios serao beneficiados
e indiretamente

participantes
Botgcatu 1 20 diretos

Maisde 15 profissionais envolvidos



http://corredorcaipira.com.br/
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