M acr oecology - David Storch
Annotation

This course is concerned with ecological patterns and processes apparent on large spatial,
temporal and organizational scales. These include statistical regularities concerning large species
assemblages, the distribution and dynamics of biodiversity on the earth as well as spatial
dynamics of populations and communities. Current attepts to synthetize macroecology and
biodiversity knowledge, especialy the metabolic theory of ecology, and Hubbell's neutral theory
of biodiversity and biogeography, are explained as well.

Content

1. Macroecological patterns: frequency distributions of species abundances, range sizes, and
body sizes, Rapoport”s rule and Bergmann’s rule, energy equivalence rule, correlates of
species” abundances and range sizes, abundance-range size relationship, core and satellite
species, generalists and specidists, structure of species’ ranges, fractals in species
distribution.

2. Fundamentals of spatial ecology: metapopulation dynamics, classical metapopulations and
the importance of unoccupied localities, rescue effect, nonlinear dynamics and multiple
equilibria, effects of patch area and isolation, incidence functions, source-sink dynamics,
habitat fragmentation and evolution of dispersal abilities, interspecific differencesin
dispersal rates, species range dynamics.

3. Community species richness: local diversity and its correlates, the problem of species
coexistence, role of competition, productivity, disturbances, spatial isolation and the size of
species pool, problem of community saturation, importance of spatial scale, species-area
relationship, role of spatia distribution of individuals.

4. Biodiversity from the macroecological point of view: regiona biodiversity as a result of
speciation-extinction dynamics, factors affecting speciations and extinctions, role of
popul ation sizes, the species-energy relationship, latitudinal biodiversity gradient and
theories explaining high species richness of the tropics, role of environmental stability and
temperature.

5. Global biodiversity and its evolution: dynamics of global biodiversity, stability vs.
exponential increase, mass extinctions and their effect, recoveries and cyclicity, ecology of
adaptive radiation, relative importance of sympatric and allopatric speciation, ecological
diversification, key innovation and species sele ction, macroevolutionary trends, current
biodiversity changes.

6. Metabolic theory of ecology or the theory of (almost) everything: allometric relationships
between body size, metabolic rate, life expectancy, population growth, and other life-history
characteristics, temperature effect on the rates of biological processes including evolution
and ecological succession, power-laws in energy consumption and population growth,
scaling as a new and efficient methodical tool.

7. The unified neutral of biodiversity and biogeography: theory of island biogeography and its
generalization, Hubbell’s community drift and the dynamics of tropical forest, ecology of
metacommunities and random processes responsible for many macroecological patterns.

8. The nature of spatiotemporal variability of populations and communities: internal and
external causes of population fluctuations, kinds of variability, deterministic chaos, 1/f
spectra of environmental variation, Taylor’s law, contemporary changes in populations,
communities and species distributions in light of our knowledge of the evolutionary history
of the earth.



Makroekologie — David Storch

Anotace

Predné&Ska je zamerena na jevy ukazujici se v Zivé prirode na velkych meritkéch a ekologické
procesy v techto meritkéch probihgjici. Nejde jen o meritka prostorova (od Urovne spolecenstev a
metapopulaci pres uroven kragjiny az po celé biogeografické provincie) ci casova (od nekolika
generaci aZz po zmeny geologickych epoch), alei o procesy ajevy zahrnujici velké skupiny
organismu (taxony a bioty), predevsim pak statistické zékonitosti usporadani a dynamiky prirody
na velkych meritkach ajgich priciny.

Sylabus

1

Makroekologicke fenomény: statistické rozlozeni populacnich cetnosti, velikosti aredlu
rozsireni, telesnych velikosti a jinych charakteristik organismu, Rapoportovo a Bergmanovo
pravidlo, pravidlo energetické ekvivalence, korelaty populacnich pocetnosti a rozlohy aredlu
rozSireni, vztah mezi aredlem rozSireni a populacni hustotou, jadrové a satdlitni druhy,
generalisti a specialisti, struktura aredlu rozsireni, fraktélovy pristup k prostorové distribuci.
Zaklady prostorové ekologie: metapopulacni dynamika, klasické metapopulace a duleZitost
neokupovanych mist, rescue effect, nelinearni dynamika a mnohost rovnovaznych stavu, role
rozlohy priznivého prostredi a izolovanosti lokality, dynamika zdroj-propad, role
fragmentace prostredi a evoluce disperznich schopnosti, mezidruhové rozdily ve schopnosti
disperze a jgich priciny, dynamika Sireni vkrajine, dynamika vymirani druhu a smrstovani
aredu rozsireni.

Lokalni biodiverzita a procesy za ni zodpovedné: lokdni diverzitaajeji koreléty, problém
druhové koexistence, role konkurence, produktivity, disturbanci, izolace a druhového poolu,
problém saturovanosti loka nich spolecenstev, duleZitost prostorovéno meritka, vztah rozlohy
a poctu druhu (species-area relationship), rde prostorové distribuce a struktury arealu
rozsireni.

Biodiverzita zpohledu makroekologie: regiondni diverzita jako vysledek speciace a
extinkce, faktory ovlivnujici tyto procesy, klicova role velikosti populaci, vztah

k produktivite prostredi (species-energy relationship), latitudindlni gradient biodiverzity a
hypotézy vysvetlujici druhové bohatstvi tropickych oblasti, role teploty a stability.

Globdni biodiverzita a jgi evoluce: dynamika biodiverzity v prubehu Fanerozoika, stabilita
vs. narust, hromadna vymirani a jgich efekt, cyklicita biodiverzity, adaptivni radiace ajgich
priciny, sympatricka a alopatricka speciace a jeich relativni vyznam, ekologicka
diverzifikace, klicové novinky a druhovy vyber, makroevolucni trendy, soucasné globani
zmeny biodiverzity.

Pokus o syntézu makroekologie - metabolicka teorie ekologie: aometrické vztahy mezi
telesnou velikosti, metabolismem, délkou Zivota, populacnim rustem a dalSimi life-history
charakteristikami, vztah teploty arychlosti biologickych procesu vcetne evoluce a ekologické
sukcese, mocninné zakonitosti ve spotrebe energie a populacnim rustu, Skdlovani jakozto
novy avyznamny metodologicky pristup.

Pokus o syntézu biogeografie a biodiverzity: teorie ostrovni biogeografie a jeji zobecneni,
Hubbleova neutralni teorie a dynamika tropického pralesa, ekologie metaspolecenstev a
nahodné procesy zodpovedné za znacnou cast pozorovanych makroekol ogickych fenoménu.
Povaha casoprostorove variability prostredi a populaci: vnitrni avnejSi priciny kolisani
populaci, typy casové promenlivosti, deterministicky chaos, spektra variability prostredi,
Tayloruv zakon, soucasné zmeny populaci, spolecenstev a rozsireni druhu ve svetle toho, co
vime o evolucni historii Zeme.
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