A biodibersidade no tempo profundo
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entender 0 mundo que nos cerca)
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“‘we estimate-that there exist globally
0:8%1.6 million prokaryotic OTUs”
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Louca et al. 2019
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Diversidade atual (2 Ma) vs pretérita (500 Ma)

250 x 2 milhoes = 500 milhdes
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mePaleoblology Database

Revealing the history of life

c. 500 mil / 250 = 2.000 spp
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Brachiopoda:
300 vs 12 mil

Hexapoda:
900 mil vs 7 mil
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Por que o eixo temporal € importante no estudo da
biodiversidade?

1 — Entender que a discrepancia atual ndo é limite morfoloégico absoluto

2 — Comparar a diversidade bioldgica atual com aquela de épocas
passadas (e estas entre si), ajudando a entender aspectos do
processo evolutivo

3 — Investigar os eventos de extincao como parametros para estudos das
relacbes da biota com o meio fisico

4 — Desmistificar conceitos fixistas que permeiam o discurso

ambientalista \\\

entender 0 mundo que nog cerea
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1 — Entender que a discrepancia atual nao é limite morfolégico
absoluto

Curculionidae

Paleontologia:
“morfo-espécies”

Membracidae



Laboratorio de Paleontologia

FECLRP-USP Discrepancia pretérita

Tamanho como parametro para diversidade
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Largest Known Insect
. Meganeuropsis permiana

6 ft Ripley (6 feet)

5 ft -
Longest Modern Insect ———
Stick Insect,
4 ft f Phobaeticus chani
3 ft Largest Modern Dragonfly
Megaloprepus caerulatus
2 ft Heaviest Modern Insects
Giant Weta, Goliath Beetle, Titan Beetle,
1ft Deinacrida heteracantha Goliathus goliatus Titanus giganteus
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\
Amphicoelias fragillimus
Afinidad: Ninguna actus,
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Discrepancia pretérita
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Josephoartigasia monesi

50cm Afinidad: Roedores
et 3m de largo, 1.5m de altura, 500 Kg
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Discrepancia pretérita
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Discrepancia pretérita




Laboratorio de Paleontologia

%} FECLRP-USP Discrepancia preterita

1 — Entender que a discrepancia atual nao é limite morfolégico
absoluto

2 — Comparar a diversidade biolégica atual com aquela de épocas
passadas (e estas entre si), ajudando a entender aspectos do
processo evolutivo

“Explosao” do
Cambriano
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Irradiacao adaptativa
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2 — Comparar a diversidade biolégica atual com aquela de épocas
passadas (e estas entre si), ajudando a entender aspectos do
processo evolutivo

origin

adaptive
radiation

origin

Evolution
of new forms
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Heinrich Bronn (1800-1862): diagramas de fuso (spindle)
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Irradiacao adaptativa

A. Evolution of the morphospace occupation [ B. Relative contribution of superfamilies
Griesbachian to the total disparity
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Nﬁgée Irradiacdo Adaptativa
1 — Novas estruturas

EVOlUtiOﬂ 2 — Mudanca ambiental

3 — Extincbes
George Gaylord Simpson

A Columbia Classic in Evolution

With a new introduction by
George Gaylord Simpson
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Ivgae Irradiacdo Adaptativa
1 — Novas estruturas
EVOlUﬁOﬂ 2 — Mudanca ambiental

3 — Extingdes
George Gaylord Simpson

A Columbia Classic in Evolution

With a new introduction by
\. George Gaylord Simpson
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Teria a biodiversidade variado no passado?

Permiano sup.

vV V

Triassico Iinf.
Groenlandia
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Padroes de biodiversidade
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Ceenozoic Life '_____,//
"'""h-.:
Mesozoic Life 5
.--"'"-'F
-I“..-'. -
—
ey Life On The Earth Its
" Origin And Succession
Palzeozoic }
Life .f.'"
i
{
I"".
i
K_I
!'/ John Phillips
/
U

1860: registro fossil da llhas
Britanicas com correcao para
maior amostragem do Paleozoico
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Evolucao da fauna marinha fanerozoica

OO0 — e Pulso Cretaceo-Cenozoico
|
\ |
,,/
4/\ 4
3000 — Platé Paleozo6ico
|
o /
O 1
- J [
a | }
D r' J
"‘5 J J
S 2000 — ¢, r f
e ! i
= ! ¥4
= / i"r
= 1 ‘\n. //’/
Platé Cambriano ‘L 1 oA\ ) =\ '
S| e Y G
1000 | RV ' / Late Cretaceous
ll' ! ‘-'”“v‘l —~ ./ —==
/ ' \ )
No~— Late Ordovician ' \ Late Triassic
- ‘ Late Devonian \ Latue*germuan
€ ORD S | DEV CARB = TR ‘ JUR CRET CENO
| : ]'

500 400 300 200 100 O



Laboratorio de Paleontologia

Padroes de biodiversidade

FFCLRP-USP

Evolucao da fauna marinha fanerozoica
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Evolucao da fauna marinha fanerozoica
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Enquanto iISso nos continentes ...

Number of species

800

600

400

200

Padroes de biodiversidade

a. Early land plants
b. Spore-producing plants (pteridophytes)

~ C
a b _
Silurian| Devonian |Carboniferous| Permian [Triassic| Jurassic | Cretaceous | Tertiary

l - l
400 200

Age (millions of years)
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300

Enquanto isso nos continentes ...

Non-marine tetrapods

200 Pulso Carbonifero

Number of families

100 —
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400
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Mumber of families

100

() | Cm

Benton (1993)
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Curvas de diversidade por categorias taxondmicas

200 1000 7
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Hedges et al. 2004

Origin of plastids 3
Mitochondriate eukaryotes—‘

Great Oxidation Evem—* y

Billion years ago

Diversidade biologica pode
ter se mantido praticamente
estavel desde meados do
Paleozoico
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Padroes de biodiversidade

O problema da amostragem
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O problema da amostragem
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John Alroy: correcdo para viés de amostragem
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Extrapolacéo de padrdes locais Diversidade total é fator de
presenca de mais rochas

Mas unidades mais novas
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Alroy (2010)
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3 — Investigar os eventos de extincao como parametros para estudos das
relagdes da biota com o meio fisico
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Extincoes

Extincdes (estudos de caso)

“Positivos”

2 bilhdes de anos

“Negativos”

240 milhdes de anos

MARINE 7
MASS EXTINCTION

65 milhdes de anos
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qilioniequestiation



Laboratorio de Paleontologia
FFCLRP-USP

Extincoes

———




Laboratorio de Paleontologia Extines
FFCLRP-USP Ao

~
-

1| SIBERIAN TRAP ERUPTIONS

T




Laboratorio de Paleontologia
FFCLRP-USP

Extingcoes
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Amphibians Turtles

Cenozoic
Ti

Cretaceous

Mesozoic

Jurassic

Triassic

Permian

Paleozoic
Carboniferous
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d0i:10.1038/nature09678
Has the Earth’s sixth mass extinction
.
o~ already arrived?
Anthony D. Barnosky'*, Nicholas Matzke', Susumu Tomiva'*, Guinevere O. U. Wogan'"*, Brian Swartz"?, Tiago B Quental'*t,
4 Charles Marshall?, Jenny L. McGuire"**t, Emily L. Lindsey"?, Kaitlin ( Maguire'?, Ben Mersey'* & Elizabeth A Ferrer'
/ - Palacontologists characterize mass extinctions as times when the Earth loses more than three-quarters of its species in a
geologically short interval, as has happened only five times in the past 540 million years or so. Biologists now suggest thata ‘
sixth mass extinction may be under way, given the known species losses over the past few centuries and millennia. Here

we review how differences between fossil and modern data and the addition of recently available palacontological ‘
& ‘aformation influence our understanding of the current extinction crisis. Our results confirm that current extinction
4
o -

s are higher than would be expected from the fossil record, highlighting the need for effective conservation measures.
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PULITZER = @ Accelerated modern human-induced species losses:
2015 ; Entering the sixth mass extinction

o Gerardo Ceballos ', Paul R. Ehrlich‘, Anthony D. Barnosky”, Andrés Garcia®, Robert M. Pringle” and Todd M. Palmer
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ELIZABETH KOLBERT

The oft-repeated claim that Earth's biota is entering a sixth “mass extinction” depends on
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4 — Desmistificar conceitos fixistas que permeiam o discurso
ambientalista

Consérving the diversity of life

Perguntas:
1: Sabemos se o0 numero de especies esta mesmo diminuindo?
2: E possivel comparar essa possivel diminuicdo com o registro fossil?
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Perda e “surgimento” de espécies
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Mora et al. (2011)
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Rocords
4 Museum records
®  Lierature records
®  Genetic sampling records
*  Field records

Species
¢ WM Bradypus torguatus
¥ Bradypus crinitus
Limits

Major vers
Atlantic Forest

Brazilian State boundaries

" Preguigg-de-coleira

“\" Ado-Nordeste
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Global meta-analysis reveals no net change in
local-scale plant biodiversity over time

Mark Vellend™', Lander Baeten®", Isla H. Myers-Smith™*, Sarah C. Elmendorf®, Robin Beauséjour”, Carissa D. Brown®,

Pieter De Frenne®, Kris Verheyen®, and Sonja Wipf'

*Département de Biclogie, Université de Sherbrocke, Sherbraoke, QC, Canada JIK 2R1; “Department of Forest and Water Management, Forest and Mature

Lab, Ghent University, BE-9090 N

Biology, Terrestrial Ecology Unit, Ghent University, BE-8000 Gent, Belgium; *Schaol

, Belgium; “Depa
of Geosciences, University of Edwnhurgh, Edinburoh EN8 3, United Kingdorm: “National Ecological Observatony Network. Boulder, CO 80301, and WS.

Institute for Snow and Avalanche Research SLF, CH-7260 Davos, Switzerland

Edited by Peter M. Kareiva, The Nature Conservancy, Seattle, WA, and approved October 1, 2013 (received for review July 9, 2013)

Global biodiversity is in decline. This is of concern for aesthetic and
ethical reasons, but possibly also for practical reasons, as sug-
gested by experimental studies, mastly with plants, showing that
biodiversity reductions in small study plots can lead to compro-
mised ecosystem function. However, inferring that ecosystem
functions will decline due to biodiversity loss in the real world
rests on the untested assumption that such loss is actually oc-
curring at these small scales in nature. Using a global database of
168 published studies and >16,000 nonexperimental, local-scale
vegetation plots, we show that mean temporal change in species
diversity over periods of 5-261 y is not different from zero, with
increases at least as likely as declines over time. Sites influenced
primarily by plant species’ invasions showed a tendency for de-
clines in species richness, whereas sites undergoing postdisturb-
ance succession showed increases in richness over time, Other
distinctions among studies had little influence on temporal rich-
ness. trerlds Although maximizing diversity is likely important for
function in i systems
such as resh:red grasslands or tree plantahens the dear lack of
any general tendency for plant biodiversity to decline at small
scales in nature directly contradicts the key assumption linking
experimental results to ecosystem function as a motivation for
biodiversity conservation in nature. How often real world changes
in the diversity and composition of plant communities at the local
scale cause ecosystern function to deteriorate, or actually to im-
prove, remains unknown and is in critical need of further study.

spatial scale | parmanent plots | ecosystem services

huge number of experiments has investigated the effects of

species diversity (typically the number of species) on eco-
system function in small study plots (<400 m”), with a general
consensus emerging that processes such as primary productivity
and nutrient uptake increase as a function of the number of
species in a community (1-6). These experiments thus appear to
provide a powerful motivation for biediversity conservation,
given that ecosystem functions underpin many ecosystem serv-
ices from which people benefit, such as forage production and
carbon sequestration (1). However, the link between divers
function experiments and the widesp
system function should mativate biodiversity conservation (7-11)
hinges on the untested assumption that global biodiversity
declines apply to the small scale (2). Experimental studies typi-
cally focus on small spatial scales not only for practical reasons,
but also because organisms, plants in particular, typically interact
over short distances (12), and so it is at the small le that
biodiversity is most likely to have an important impact on the
functioning of ecosystems (13-15).

Habitat loss, invasive spe and u\.uuplmt(umn among
other factors, have accelerated global species’ extinction well
beyond the background rate (16-18), und it is tempting to as-
sume that a global decline in biodiversity ily accom-

panied by du.]mt.s at smaller spatial scales. However, this is not

19856-19459 | PNAS | November 26,2013 | vol. 110 | no 28

a logical inevitability because, unlike ot
in global environmental change, biodive
ten termed gamma diversity) is not an ad
dive: it smaller scales (alpha dive:

CO; concentrations, for example, are increasing
scale, the net change over time within local
must, on average, be positive. However, because local species
losses may be accompanied by immigration of species from
elsewhere, decreases in biodiversity at the global scale do not
necessarily result in any biodiversity change at smaller scales (16,
19, 20). Here we present a global synthesis testing for directional
changes in local-scale biadiversity of terrestrial plants, which have
been the focus of most well-replicated biodiversity-ecosystem func-
tion (BDEF) experiments. We focus on the most commanly
studied component of biodiversity—species diversity—estimated
by metrics that reflect the number of species (richness) and/or the
equitability of their abundances (indices of diversity or evenness).

global temperature

Results and Discussion

WL conducted a systematic global meta-analysis of plant species
¢ change over time in >16,000 plots (median plot are;
44 m*) from all egetation types (Fig. 1), including areas
under profound and direct human influence ( urban a or
pastures) and more pristine ar Effect sizes were calculated as
the log ratio of species diversity [e.g.. species richness (SR)] in the
year of the final survey (¥2) and the initial survey (Y1) divided by

Significance

A major advance of the last 20 y at the interface of biological,
environmental, and conservation sciences has been the demon-
stration that plant biodiversity positively influences ecosystem
function. Linking these results to applied conservation efforts
hinges on the assumption that biodiversity is actually declining
at the local scale at which diversity-function relationships are
strongest. Our compilation and analysis of a global database of
>16,000 repeat survey vegetation plots from habitats across the
globe directly contradict this assumption. We find no general
tendency for local-scale plant species diversity to decline over
the last century, calling into question the widespread use of
ecosystem function experiments to argue for the importance of
biodiversity conservation in nature.
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Figure 3: The global Living
Planet Index (1970 to 2018)
The average change in relative
abundance of 31,821 populations,
representing 5,230 species
monitored across the globe,

was a decline of 69%. The white
line shows the index values and
the shaded areas represent the
statistical certainty surrounding
the trend (95% statistical
certainty, range 63% to 75%).

x Source: WWF/ZSL (2022)34,
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Figure 6: The Freshwater
Living Planet Index: 1970 to
2016

The average abundance of

3,741 freshwater populations,
representing 944 species,

monitored across the globe declined
by 84% on average, The white

line shows the index values and

the shaded areas represent the

ra

statistical certainty surrounding
the trend (range: -89% to -77% )",

Index value (1970 =1)
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Regional occupancy increases for wide-
spread species but decreases for narrowly
distributed species in metacommunity time
series
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We found that on

average, large-ranged species tended to increase in occupancy through time,
whereas small-ranged species tended to decrease.

Our findings provide evidence for systematic decreases in

occupancy of small-ranged species, and that habitat protection could mitigate
these losses in the face of environmental change.

Xu et al. 2023
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Cycloramphus diringshofeni Bokermann, 1957

[N

Categoria de risco de extingfo e critérios

®  Registro de Ocorréncia
Justificativa
Cycloramphus diringshofeni ¢ endémica do Brasil, conhecida apenas da localidade-tipo, no municipio
de Sdo Bento do Sul, estado de Santa Catarina. Ndo ha registros de coleta da espécie nos ltimos 50 anos.
Sua extensdo de ocorréncia estimada é de 4 km®. Na drea onde a espécie ocorre ha declinio continuado

da qualidade do habitat devido, principalmente, a ocupagdo urbana e & conversdo de areas naturais em
Stoma doCos
o

plantagdes de Pinus spp. e banana. Por essas razdes, Cycloramphus diringshofeni foi categorizada como
Criticamente em Perigo (CR) pelo critério Blab(iii).

QOutras avaliacdes

Avaliagdo nacional anterior’® DD

Justificativa para mudanga de categoria Novas ou melhores informagoes disponiveis
Listas estaduais de espécies ameagadas Nao consta

Avaliacdo global® DD

Distribuicio geografica

Cycloramphus diringshofeni ¢ endémica do Brasil e apresenta distribuigdo restrita a localidade-tipo,
municipio de Sdo Bento do Sul, estado de Santa Catarina’?
calculada pelo método do esquadrinhamento, utilizando-se uma grid de 2 km de lado.

. Sua extensdo de ocorréncia é de 4 km?,
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Home About OurWork News Publications Contacts Getinvolved

Gariiion Invasive species Links

The IUCN Red List of Threatened Invasive Species S
Species . . . .

What is an Invasive Alien Species? invasive Species of the Wesk
An alien species is a species intreduced by humans — either intentionally or
accidentally - outside of its natural past or present distribution, however not all

Sustainable use and trade alien species have negative impacts, and it is estimated that between 5% and 20%
of all alien species become problematic. It is these species that are termed

The Globa

Action on the ground

Amphibians ) ) ] o
‘invasive alien species’(|AS) i k

Birds The IUCN Red List of Threatened
B . - - | . .- s ) . Species

Freshwater biodiversity ‘An invasive alien species (IAS) is a species that is established outside of its pect
natural past or present distribution, whose introduction and/or spreadiimeaton

rung biological diversity” Convention on Biological Diversity

Invas

The Honolulu Challenge on What are their impaCtS?
Invasive Alien Species
Invasive alien species are a major driver of biodiversity loss. In fact, an analysis of

ElCaT the IUCN Red List shows that they are the second most commen threat
B associated with species that have gone completely extinct, and are the most
Viammais common threat associated with extinctions of amphibians, reptiles and
Marine mammals
Plants

An example is the Micronesian Kingfisher Todiramphus cinnamominus which
was endemic to the island of Guam, but following predation by invasive alien
snakes (Brown tree snake Boiga irregularis) it became Extinct in the Wild in 1986
when the last remaining wild birds were taken into captivity for captive breeding
In fact the Brown tree snake has caused many extinctions on Guam, including the
local extinction of over half of Guam's native bird and lizard species as well as two
out of three of Guam's native bat species
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4 — Desmistificar conceitos fixistas que permeiam discurso ambientalista
Outras duas perguntas:
1: Por que consideramos a “62 extingao” algo a ser contido?

2: O que significa conter a “perda” de biodiversidade?

Consérving the diversity of life
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Outras duas perguntas:
1: Por que seria a “62 extingao” algo a ser contido?

A SEXTA

UMA HISTORIA
NAO NATURAL

ELIZABETH KOLBERT
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The whale defecates near the
water’s surface, releasing
huge amounts of nutrients,
including the iron and
nitrogen that phytoplankton
need to survive

The whale feeds on
prey such as iron-rich
krill and fish in the
water column

essential in circulating
nutrients up through
the water column
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Homesum, humani a mi nihil alienum
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PROTECTING
BIODIVERSITY

SAVE THE NATURE

Conserving the diversity of life
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Outras duas perguntas:
2. O gue significa conter a perda da biodiversidade?
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