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1. Vztah poétu druht a plochy
2. Vztah poctu druht‘] a izolace

3. Vymeéna druh

1. Vztah podétu druht a plochy

- plati bez ohledu na ekosystém, bez ohledu na taxon
- huife se uréuje s rostouci plochou ostrova
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Figure 13.3  The slope of the species-area relationship in log-

log space is much steeper for isolated islands than for sample

areas of different sizes within a single large landmass. The

data are for pomerine ants on the Moluccan and Melanesian
inds (below) and in regions of increasing size on New

Guinea (above). The difference between the two curves can be

attributed to the greater likelihood of extinction without re-

placement by immigration of rare species on isolated islands

(From Wilson 1961.)
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2. Vztah poctu druhd a izolace

- neni tak evidentni jako (1.)
- hufe se urcéuje pro velmi blizké a velmi vzdalené ostrovy
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Figure 13.5 A sample of graphs illustrating the effects of
solation on the species richness of various insularbiotas (see () 109
also Figure 13.22). (A) Resident land birds in the Moluccan [
and Melan ipelagoes. Here species richness is ex- |
Ipressed as saturation, which is the species richness of iso-
lated islands expressed as a percentage of that found on an
sland of equivalent size, but closer to New Guinea, (B) Non-
volant mammals of the Thousand Island region of the St
awrence River, New York, Here the ordinate equals the
esiduals about the species-area relationship (i.e., the differ-
Jence between the observed insular species richness and that
jpredicted for an island of its size based on the regression [
fmodlel 5 = 6,51(A%%%), (C) Species richness of lizards on land-
pridge islands in the Gulf of California. Here, species rich- |
bness is graphed as a function of time since isolation of these ottt |
andlbridge islands following rising sea levels of the most re- s

Fent glacial recession.
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Rovnovazna teorie ostrovni
biogeografie

- tfi pozorované zakonitosti shrnuty do jediné teorie
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Figure 22.5. MacArthur & Wilson's (1976) equilibrium’theory of island biogeography.
(3) The rate of specics immigration on to an island, plotted against the number of
resident species on the island, for large and small islands and for close and distant
islands. (b) The rate of species extinction on an island, plotted against the number of
resident species on the island, for Jarge and small islands. (<) The balance between
immigration and extinction on small and large and on close and distant islands. In cach
case, S* is the equilibrium species richness (5 = small, L = large, D = distant,

C = closo)




Priklad 1.

(B) Butterflies

Znovu na Krakatau

- prvni vyzkumy
do roku 1934

- druha vina
od 80.let 20 stol.

- potvrzeni, alei

Figure 1323 Immigration (/) and
extinction (E) rates (as number of

problémy teorie: Sheciesiiyean) tasimals and plartz on
Rakata, the largest of the Krakatau [s-
lands, as a function of insular species

with Mac
uilibrium the-
eclined and ex-

richness (5). C
Arthur and Wilsos
ory, immigration
tinction rate d as the islands
accumulated species, Note that at least
for resident land birds, seed plants,
o E and ferns, insular communities may

have approached a dynamic equilib-
120160 200 fym ({ = E). (From Thomnton et al.
Number of species 1903)
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Priklad 2.
Defaunaéni experiment
- rigorozni test teorie
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Modifikace originalni teorie
Zachranny efekt
- séitani hmyzu a pavoukl kazdych 5 dni
- Vétsi pchag vice jedincl — i dalSi detaily v kontextu teorie
- ALE ! vyména jedincu byla vyssi !
na vzdalené;jSich rostlinach

- blizkost zdroje kolonizace
nedovoli druhu vymlzet

A) MacArthur and Wilson's model

N = blizky (near), F = vzdaleny (far) Arizona, pcha¢ mexicky

Modifikace originalni teorie
Cilovy efekt R t\

- imigrace ovlivnéna '/7
plochou ostrova ¢ )‘j
y:

Labe se-pirre

- Vetsi ostrov l1épe
vidét (aktivni) nebo :
je lehéi ho trefit
(pasivni)

on island (5)

S maly(small) L= velky(large)

Modifikace originalni teorie
Maloostrovni efekt
- Mikronésie, rostliny 50
- na velmi malych ostrovech
- pocet druhli se s plochou

nemeéni
- horni hranice tohoto efektu .
roste s: 0.1 1 35 10 100

Number of species

habitatovymi naroky druhu
malou vagilitou

izolaci ostrov(

Harmonicka a disharmonicka spole¢enstva

Harmonicka = zastoupeni druht podobné pevniné
Disharmonicka = zastoupeni druht nepodobné \

55 izolovanost, velikost, koloniza¢ni schopnost, extinkce, e
speciace Jestéfi
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- vysledek rozdilné imigrace a extinkce na rizné velkych ostrovech

- tvorba nenahodnych spolecenstev

- nejlepsi kolonizatofi + druhy s nejmensimi naroky na prostredi
imigration pattern relaxation model
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Fig. 69. Eastern limits of ranges of New Guinea land birds
1, Pelicans, storks, ibises, orioles, nuthatches, birds of pe
waries, bee-eaters, nightjars; 3, true owls, water
parrots, cockatoos, pipits, sunt vills 5 4, crows ; 5, ha
thrushes, brush turke r-eaters, thrus

{ kes ; 7, barn owls, starlings, shri
andpipers, snipes, rails, cuckoos, wood kingf
turtle doves, herons, pigeons, fruit pigeons, swifts, flycatchers. Ba
on various sources.
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Principy navihovani rezervaci zalo2ené na zakiads teorie ostrovni biogeografie.
Prodstavie si, 20 rezervace jsou Losirovy” plvodnich spaledensiov obklopenych

Vyu;|t| e e e it s

teorie ' s 3 —
ostrovni @ 1

A7) biogegorafie

§ Vv ochrané

[rep—

() vesresemcs

rezeriace propojens
Kondory

natiapnd kamary-

. ezer. esy)

fezenvace (méné
chrajoveh eekd)

amés velkseh a malich

avlstn tzend

. .
100 200 300
Distance to Andes (km)

)

Phyletic Speciation

- fyleticka a
Stépna

- snizeni
populaéni

velikost =

rychlejsi

speciace

.

6 =g 3
Gonssaion (Futuyma 1997) Gonseaion

Evoluéni trendy na ostrovech : Speciace

- izolace, velikost — speciace

- pfi dostate¢né izolaci speciace rychlejsi nez kolonizace

- hot spoty endemismu :

- endemismus jednotlivych skupin dle koloniza¢ni schopnosti
Severni Melanésie

 netopyfi 37 % < ptéci 50 % < hlodavci 70% < Zaby 85 %

400 ® Havaj
g .Seychelly * Markézy
§ 50 . eNova Guinea ® Spolesenské ostrovy
=
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Andamany

izolovanost ———— -

Tetragnatha

Cactus  Small
ound tree Medium Woodpecker
nch finch tree finch  finch

P
—
C. pallidus

Large Green Gray
%"’“"d warbler  warbler
nch finch fineh
® &
c. Certhidea Certhidea
heliobates | olivacea fusca

G. forlis Small

Warbler finches
Genus Certhidea

Adaptivni
radiace

Allopatricka
speciace

Common ancestor from
South American mainiand
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Evoluéni trendy na ostrovech:
Ztrata schopnosti Sifeni

- na ostrovech casta ztrata letu hmyz a ptaci
- U ptaka se tyka prislusnika 9 radu
- Novy Zéland 35 % nelétavych
Havaj 24 %
- absence predatord, limitace zdroji- o
S 3 % S savei
- kryptické zbarveni, zména sloZeni potravy nika

Slipka
takahe

2 Pl
Husice
kratkok Fidla

Kakapo sovi |

Cichlidy v Africkych jezerech

- Viktoriino jezero vyschnulo pfed 12000 lety
- dnes 300 endemickych druhd !!!

- teritorialita Extrémni

rychlost !

- pohlavni vybér

Sympatricka
speciace

Evoluéni trendy na ostrovech:
Ztrata schopnosti Sifeni

- Lepidoptera, Diptera, Hymenoptera,
Ephemeroptera, Homoptera,
Orthoptera

- Campbell island — 40 % redukce
kridel

Tristan de Cunha — 90 %
- hory vice nelétavych nez niziny
100

Cheirogenesia

50

% bezkfidlych
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Evoluéni trendy na ostrovech:
Zmeény velikosti téla

- gigatismus vs. dwarfismus

Vyhody byti velkym:

a) lze vyuzit vice zdroju, velky predator - velka i mala kofist
b) vétsi télo = vétsi plodnost

c) vitézstvi pfi intraspecifické kompetici

d) vétsi energetické rezervy, preziti krizi

Vyhody byti malym:
a) staci jim malo zdrojl k zajisténi preziti
b) vétsi nabidka refugii

Savci

Ostrovni pravidlo (Foster 1964)

velké druhy pevniny se zmensuiji
- malé druhy pevniny se zvétsuji

ostrovni savec optimalné 0.2 — 0.5 kg

stejny Vetsi

mensi
Vacnatci 0 1 3
7 HmyzoZzravci 4 4 1
Zajicovci 6 1 1
Hlodavci 6 3 60
S Selmy 13 1 1
r. Solenodon Sudokopytnici 9 2 0




Aepyornis
Madagaskar

Ptaci a plazi
pro ptaky plati ostrovni pravidlo — vaha, délka
zobaku ] i
u plazd chybi vyraznéjsi trend
galapazskeé sloni Zzelvy — asi gigantismus
‘varan komodsky — asi dwarfismus

Zelvy — optimalni délka karapaxu 25 cm :

: Hadi — optimalni délka 80 cm




