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Escalas Locals e Regionais em
Ecologia de Comunidades

A histéria oficial e algumas reflexdes
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Escalas, Historia e Equilibrio em
Ecologia de Comunidades

Fa
Conteldo

b rramentas  Ajuda

O curso sera organizado das teorias de equilibrio e de montagem de  Jigzibuep brbies778/dokrph _
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individual para a ecossistémica. Cada subtdpico sera _
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contextualizado dentro de seu desenvolvimento histérico.

= Rerata Pardini ., Il
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A HISTORIA

THE BACKGROUND
OF ECOLOGY

CONCEPT AND THEORY

ROBERT P. McINTOSH

Chigago Univ. Press, Cambridge Univ. Press,
1995 1986
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Paradigmas e Revolucdes Cientificas

W

el

Thomas Kuhn
1922 - 1996

Estatua de Louis Agassiz
em Standford,
apoés terremoto de 1906
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Homenagem a Santa Rosalia:
Nasce um Paradigma

Grinell Lotka Volterra Gause

« Competicao como principal forca
estruturadora.

« Diferencas de nicho mediam coexisténcia.

* Leis e principios que geram modelos
matematicos, derivados da dinamica
classica.

« Sistemas saturados e em equilibrio.

George E. Hutchinson B
1903-1991
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Fic. 9. Phylogenetic tree of intellectual descendants of G. E. Hutchinson, restricted to those pos-
1 930_1 972 sessing doctoral degrees. Main branches and capitalized names represent Hutchinson’s own doctoral
students. Secondary branches and twigs with lower-case names indicate second- and third-generation
students. Terminal leaves indicate completed degrees, their absence means Ph.D. expected in 1971

; The attendant fauna represent people who have done postdoctoral work with Hutchinson; their par-

Oceanography, Vol. 16
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As Cunhas de Darwin

“Nature may be compared to a surface covered with ten-thousand sharp
wedges, many of the same shape & many of different shapes representing
different species, all packed closely together & all driven in by incessant
blows: the blows being far severer at one time than at another; sometimes
a wedge of one form & sometimes another being struck; the one driven
deeply in forcing out others; with the jar and shock often transmitted very
far to other wedges in many lines of direction: beneath the surface we
may suppose that there lies a hard layer, fluctuating in its level, & which
may represent the minimum amount of food required by each living

being, & which layer will be impenetrable by the sharpest wedge.”

http://edhui.wordpress.com/2009/02/
07/darwin/
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"Eclipse da Histéria"™

Community Diversity: Relative Roles of
Local and Regional Processes

RoserT E. R

S - Robert Ricklefs

o bocal plant and
nitics—halame
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e B T A e Species
RSsanoh ST e ., 7 Div
e e e Iversity in
Ecological
Communities

1993
|

1987 * Expressao de Kingsland, 1986

Science,
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O Papel da Histéria

Thousands of years before present

Distribuicao
geografica de trés
espécies de arvores
na costa leste da
Ameérica do Norte,
nos ultimos

18 mil anos.

Jacobson et al. 1987,
apud Ricklefs 2003.
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A Contribuicao da Interacao Inseto - Planta
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Pteridum e os Nichos Vagos de Lawton

Feeding methods

(a) i
Suck Mine

Pinna =

Parts of Pinna ® | ow" ‘leaf’ blade

plant—
see
diagram| Costa + O

Costule

Rachis ? O
)
|

% (R
_ ““J@:/Hachis=
|" stem

(b)

Costa =
stalk of

Costule = Pteridium anqulinum L..
lateral veins

of pinna, Scandinavian Ferns .
Joining costa @llgaard & Tind, Rhodos, 1993
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Lawton 1984 . Anim. Ecol.
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O Modelo Conceitual de Ricklefs et al.

Numbers of species increase at the regional
level through speciation and immigration.

Chance

wn'igration extinction

Species o Regional Habitat o Local Competitive

. ﬁ' A4 A . . . 1
production diversity selection diversity exclusion

' —

Mass Predatory
extinction exclusion

Because species tend to be habitat Ecological interactions
specialists, habitat selection connects | | influence diversity at
regional and local diversity. local levels.

S iittrmm—m—m—
Ricklefs, 2003
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O Eclipse da Escala Local?

VOL. 172, NO. & THE AMERICAN MATURALIST DECEMBER 2008

Disintegration of the Ecological Community

American Society of Naturalists Sewall Wright Award Winner Address’

Robert E. Ricklefs'

" | suggest that the distributions of species within a region
reveal more about the processes that generate diversity
patterns than does the co-occurrence of species at any
given point. The local community is an epiphenomenon
that has relatively little explanatory power in ecology

and evolutionary biology."

L hiitrtmm—
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Ecologia = Estudos de Caso?

" When we wish to apply ecology to
promote conservation or preservation
our knowledge of particular taxa is more
Important than knowledge of general

theory." METHOD

ECOI.OGY

Areulesdies fovr Comserval

K 5 Bwaderfmabatie and E O MeCoyp

Cambridge Univ. Press,
1993

Kristin Shrader-Frechette Earl McCoy




E ’4-// /78 - Ecologia de Comunidades Processos Locais e Regionais

Algumas Consideracoes sobre
Irreversibilidade, Histdria e Evolucao

Tamanho da populagéo (V)

10 20 30 40 50 60 70 80 90 100
Tempo (t)

Figura 2.2 Curva de crescimento logistico. Quando o crescimento comega abaixo da capaci-
dade de suporte, a trajetoria de N em fun¢do do tempo descreve uma tipica curva em forma
de S. Acima da capacidade de suporte, a curva cai rapidamente para o equilibrio. Neste
exemplo, K = 100, e o tamanho inicial da populagao é 5 ou 200.

L mhittirtrm—mm—m—

Gotelli, 2007. Ecologia.
Ed. Planta
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Demoénio de Laplace

Marqués Pierre-Simon Laplace
(1749-1827)

“Se houvesse um intelecto que num
dado momento conhecesse todas as
forcas que colocam a natureza em
movimento, e todas as posicoes de
seus elementos, e que também
fosse vasto o suficiente para
submeter essses dados a analise,
ele poderia abranger numa unica
formula os movimentos dos
maiores copros celestes e do mais
infimo atomo, e para ele nada seria
Incerto, e passado e futuro seriam o
mesmo que o presente a seus
olhos.”
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A Seta do Tempo de Boltzmann

Propriedades
macroscopicas do
sistema evoluem para
seu estado mais
provavel.

Ludwig Boltzmann
1844 - 1906 —
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A Atavica Inveja da Fisica

JAMES . BROWN

Chigago Univ. Press
1995

" Macroecology is concerned with
statistical distributions of variables
among large numbers of ecological
'‘particles'. Usually these particles
are either many individual
organisms within species
populations, or many species within
local, regional or continental biotas.
[...] In order to characterize and
compare these distributions, it is
desirable - but not always possible -
to have samples of hundreds or
thousands of particles. "
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Macroecologia: Dois Exemplos

Relacdo Espécie x Area Regra de Rapoport

krﬂg)

6

Log numbser of species

& Y

o.o L AL e

25 30 35 40 45 50 55 60 55

-
—
L
i}
n
-
o
P
o
£
[o N
o
i
on
O
w
n
—
o
o
@
=
=T

-1.5

Log area

Geographic range centroid (° latitude)

Aves em ilhas britanicas,

Aves na América do Norte, Brown, 1995
Gaston & Blackburn 2000

__




BIE5778 - Ecologia de Comunidades Processos Locais e Regionais

Basta uma Seta do Tempo?

« Airreversibilidade é a consequéncia
macroscopica de nossa
incapacidade de descricao do nivel
microscopico.

« Mesmo em termos macroscoépicos, o
sistema segue sempre para um
mesmo estado de equilibrio
(determinismo).




7 BIE5778 - Ecologia de Comunidades Processos Locais e Regionais

O que define histoéria?

« Além de irreversibilidade historia
exige:

- Acontecimento: realizacao de um
entre muitos estados possiveis.

- Contexto: conjunto de condicdes que
definem os acontecimentos possiveis,
suas probabilidades, e seus efeitos no
sistema.

- Coereéncia: relacoes que definem o lya Prigogine
contexto como consequéncia de 1917-2003
. Y Nobel em 1977
acontecimentos previos.

Adaptado de:
|. Prigogine & I. Stengers 1990. Entre o tempo e a eternidade. Lisboa, Gradiva
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Comunidades como Sistemas Historicos
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AK - Ankistrodesmus falcatus
CH - Chiamydomonas reinhardtii
CP - Cypris

CY - Cyclops vernalis

EU - Euglena gracliis

GA - Gammarus lacustris

MA - Daphnia magna
PA - Parameclum mulitimicronucleatum
PL - Pleuroxus truncaius

PU - Daphnia pulex

SC - Scenedesmus quadricauda

SE - Selenastrum bibrium
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Evolucao de Sistemas Complexos

Sistemas Table 1 Results of species elimination
de EDOs Elimination method

Random Natural
selective

Maximum no. of eliminations required for

homeostasis 50 29
Mean no. of eliminations required for

homeostasis 25
Fraction of sample yielding a non-trivial

homeostatic system

Ha solucao

estavel? Fraction of feasible systems stable
Largest homeostatic system resulting 4 29
SIM Smallest {non-trivial) homeostatic system
resulting 2 21
Mean ratio of connectance in homeostatic
set to that in random ensemble 0.80 0.99
Fraction of eliminated species which were
CONSUMErs 0.50 0.826
PARE Maximum fraction of consumers in a
v homeostatic system 0.33 0.25
Minimum fraction of consumers in a
homeostatic system 0.00 0.11
. Mean fraction of consumers in a homeos-
Elimine a EDO tatic system 0.20 0.165
com menor N* Ratio of mean no. of eliminations to initial
no. of unfeasible species 1.82 0.99

Final range of values of g 0.88-1.25 0.33-039

Tregonning & Roberts 1979, Science
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Complexidade sem Regras

REGIONAL R
S
LOCAL D e,
SR

Peter Taylor
Nao ha limites claros

Nao ha dindmica interna

coerente

Ha relacdes simples com
0 contexto Chigago Univ.
Press, 2005
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Embebimento: Comunidades sao Situacoes

"REGIONAL"

Nao ha limites claros

Nao ha dinamica interna
"LOCAL 1" ) coerente

Nao ha relacdes simples

com o contexto

A escala regional é ao mesmo tempo
contexto e produto da escala local.
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De quem a fisica tem inveja?

VoL. 8, 1922 BIOLOGY: A. J. LOTKA 147

CONTRIBUTION TO THE ENERGETICS OF EVOLUTION*
By ALFRED J. LoTKA

ScHOoOL OF HYGIENE AND PuBLic HEALTH, JoHNS HoPKINS UNIVERSITY
Communicated, May 6, 1922

It has been pointed out by Boltzmann! that the fundamental object of
contention in the life-struggle, in the evolution of the organic world, is
available energy.? In accord with this observation is the principle? that,
in the struggle for existence, the advantage must go to those organisms
whose energy-capturing devices are most efficient in directing available
energy into channels favorable to the preservation of the species.

h TS oftfert O iF o] e le O i

L hiihimtrtmm—m
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NATURAL SELECTION AS A PHYSICAL PRINCIPLE*
By ALFRED J. LOTKA

ScHOOL OF HYGIENE AND PuBLic HEALTH, JoHNS HOPKINS UNIVERSITY
Communicated May 6, 1922

In a paper presented concurrently with this, the principle of natural
selection, or of the survival of the fittest (persistence of stable forms),
is employed as an instrument for drawing certain conclusions regarding the
energetics of a system in evolution. |

Aside from such interest as attaches to the conclusions reached, the
method itself of the argument presents a feature that deserves special

note. The principle of .natural selection reveals itself as capable of yield-

ing information which the first and second laws of thermodw'cs are
not cnmﬁtent to furnish.

The two fundamental laws of thermodynamics are, of course, insuffi-
cient to determine the course of events in a physical system. They tell
us that certain things cannot happen, but they do not tell us what does
happen.

L hiitrtmm—
PNAS, 1922
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Darwin Chegou La!

 Evolucao por selecao natural:

- Acontecimento: variacao individual fenotipica,
decorrente de genotipica.

- Contexto: diferencas fenotipicas acarretam em
diferentes probabilidades de reproducao e
sobrevivéncia dos individuos.

- Coeréncia: mudancas nas frequéncias dos
genotipos na populacao fixam e eliminam
fenotipos, o que por sua vez altera o contexto de
selecao das geracoes seguintes.




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

