Pleistocénni glaciace a biogeografie

. lco shoot . Parmanent sea ice i
Permafrost Desert . Tropical rain forest
=== Sea level

Figure 1 The maximum extent of ice and permafrost at the end of the last ice age 20,000 yr se. The lowered sea level, large deserts and main blocks of tropical forest are indicated.
Modified with permission from ref. 2.

Pleistocénni glaciace a biogeografie

vysSi taxony — starSi nez kontinenty

2 distribuce zasadné ovlivnéna (a vysvétlena) tektonikou

niz8i taxony — mladsi nez kontinety

< distribuce vyznamné ovlivnéna cykly glaciall/interglacialu

glacialy: 50-100 000 let chladno + sucho
interglacialy: 10 -20 000 let teplo + vlhko

vliv glaciall (2.4 mil. — 10 tis. let) na klima:
* pevniny: zmény osidlitelné plochy + umisténi a velkosti biomU

* oceany: pokles hladiny az o 160 m (rozsah oscilace ~230 m)




Céide Fields, Glenulra (GLU ), Co. Mayo, Ireland

Pleistocénni glaciace: diikazy
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Pleistocénni glaciace: diikazy
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Fig. 10.3 Generalized pollen
diagram from the southern part

of the British Isles, showing the
changing proportions of tree pollen
and some non-arboreal types during
the final stages of the Pleistocene
and through the Holocene.




Pleistocénni glaciace: diikazy

Prithéh posledniho glacidlu a zmény v zastoupe-
ni charakteristickych drubii stredoevropskych
spolelenstev drobnych saveii a viiddich drubii
spolecenstev mékleysit. Ce — Columella columel-
la, Pu — Pupilla spp., Hs — Helicopsis striata,
Ct — Chondrula tridens, Bf — Fruticicola fruti-
cum, Hp — Helix pomatica, Hb — Drobacia
banatica. MIS — klimatostratigrafické stup-
né; & PO — izotopickd teploni kiivka. Podle
L. Hordéka a V. Lozka 1988 kreslil S. Holelek
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sovice snézné (Nyctea scandiaca). Pro tyto na-
hromadéliny kosternich fragmentii je rovnéz
charakteristickd kombinace s mrazovou drti
ostrohrannych iilombkii horniny a sprasovou
hlinou.

Horacek I. & Lozek V. 2004: Ledova doba z pohledu zoologa. |. Glacialni
fauna a historie jeji vypovédi. Ziva 52(1): 5-8.

Lozek V. & Horacek I. 2004: Ledova doba z pohledu zoologa. II. Glacial ve
svétle rozboru fosilnich zoocendz. Ziva 52(2): 50-54.




maximalni rozsah zalednéni hranice posledniho zalednéni - nezalednéna &ast

(pfedposledni glacidl) -« (a odhad mocnosti ledovece) pevniny

© Alpsky ledovec

Seversky ledovec v dobé nejvétiiho rozsiteni zaschoval az do jizni Anglie, okoli Lipska
@ na severni dpati Krkonos i Tafer.
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Fig. 9.17 Analyses of gas bubbles in an ice core taken
from the Antarctic ice cap. These are regarded as fossil
samples of the ambient atmosphere of the past. The
concentrations of carbon dioxide (upper) and methane
[lower) are shown together with a reconstruction of
temperature change derived from oxygen isotope studies
of the same area (middle). From Lorius et al. [21].
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Figure 1 Global climate change from 5 million years ago to the present. This record is inferred from
the foraminiferal oxygen-isotope archive from the eastern equatorial Pacific'’, with "*0/'°O ratios
plotted as a per mil deviation from a standard — & "*0 (%o). Over this time there has been a general
trend towards cooler climate; at the moment, we are in a peak warm interval within the overall
cooling trend. The increase in foraminiferal 3O values between 3 million and 2 million years ago
signifies the (poorly understood) growth of ice sheets in the Northern Hemisphere. Liu and Herbert*
have constructed a separate record for the eastern equatorial Pacific from 1.8 million years ago
(shaded), and provide evidence that cyclic processes operating at high latitudes produce a surface-

ocean response at low latitudes.

Billups K. 2004: Low-down on a rhythmic high. Nature 427; 686-687.




Pleistocénni glaciace a biogeografie
20 - 30 glaciall/interglaciall

ochlazovani — celé tretihory, rozkyvani klimatu

Temp. | North America Alps North-west Europe Britain Approx. date
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Fig. 9.6 Conventional correlations < 1%10%
assumed between local glacial w Donau/Giinz Waalian
and interglacial stages in the c Donas JEburonian
Pleistocene. Local complexities
render such correlations tentative, w Biber/Donau Tiglian
partufuiarly in the earlier stages. c Biber 2Pretiglian
See Fig. 9.7 for a suggested r€—2.4x10°
correlation of European stages in WD Reuverian

the early part of the Pleistocene.
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Figure 2 Late Hews!aceuepm)cy records of the Cape Basin record. a, The oxygenisolope  d, The relative abundance of ir iinoides, indicative of sublropical
Cbicides largely indicating giobal ice  transiional waters. e, The relative sbundance of Gioborofalia inflata and 1,

volume (V- PIJB‘ v:enna Pee-Dee Belemnite standard). Even numbers at top refer toglacial ~ Neogloboguadring pachyderma (dex.) indicative of southem subtropical to s«mamarcnc

Marine Isotopic Stages, T-1 to T-VI refer to the major glacial terminations. b, The (U;)  waters. g, The relative of T i3 quil reflecting

SST proxy for the upper part of the CBR (core GeoB-3603-2), ¢, The relativeabundance of  waters. h, The relative abundance of Neaglaboquadina pachyderma (sin.), indicative of

the Aguihas leakage fauna as a measure of Indian Ocean advection into the Atlantic. Antarctic waters's"®.

NATURE| VOL 43| 5 AUGUST 2004| www.nature.com/nature

©2004 Nature Publishing Group ess




Mala doba ledova: 1580 — 1850
Skandinavie 1570 - 1650  vs  Britanie 1300 — 1700

Fig. 10.15 Oxygen isotope curve from an ice core taken
in central Greenland (left), and the projected temperature
curve for Iceland (centre) and for England (right). From
Dansgaard et al. [40].
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sklon zemské osy

1 ! |
-100 -50 0 50 100 150 200 250

Thousand years ago - perIOda 41 000 let

Obliquity (deg.) Precession (%) Eccentricity

» Cilek V. 1995: MilankoviCovy cykly. Astronomické teorie klimatickych
zmeén. Vesmir 74(9): 488-491.
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Vliv glaciace: bipolarni arealy?

Figure 7.25 Potential range expan- Interglacial Glacial Interglacial
sions and contractions of hypothetical (A)

warm stenothermal (A) and cool

stenothermal (B and C) marine taxa. 450N

During a glacial period, cool stenother-

mal taxa could penetrate from one 5
hemisphere to the other (middle dia- 0 @ — .| 2 — | 7

gram in C) and could possibly achieve Z; \ : / ZF /
bipolar distributions when waters re- X\ / \ / \ /
warm and their ranges contract toward 458

the poles. (After Crame 1993.)
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Vliv glaciace: Sundsky a Sahulsky Self

Philippines Shorea parviflora

Py

_. Wallace’s Line
-Sulawesi

1 Deep water (= 200 m below current level)

[ Continental shelf exposed during low
sea level periods of glacial maxima

I Current land surface

Fig. 1.9 The Sunda Shelf (shaded) was exposed during the peaks of glaciation, allowing
the movement of animals and plants along the river valleys connecting Borneo,
Sumatra, Java, the Malay Peninsula, and smaller islands. These river valleys (shown as
solid black lines) are submerged today beneath the South China Sca. Note that the
Philippines is still separated from the Sunda Shelf. The Sahul Shelf. which surrounds
Australia and New Guinea, is also shown. The arca between the Sunda Shelf and the
Sahul Shelf is known as Wallacea; the western boundary of Wallacea was described by
Wallace as the eastern limit of distribution for many species of Asian animals, and is
known today as Wallace’s line. (From Brown & Lomoline 1998.)




Vliv glaciace: Sundsky a Sahulsky Self
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Vliv glaciace: Beringia
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Pleistocénni extinkce:
yoverkill hypothesis®

Beringia — ,most* i pro lidi
pleistocénni megafauna
> 50kg

vyhubeni herbivorud +
zavislych predatoru a
mrchozroutl

velice rychlé @

hypotéza bleskové valky
(blitzkrieg hypothesis)

udalosti v recentu!




Predace vs arealy: ,overkill hypothesis*
* koexistence prehistorickych lidi a megafauny (... kratce)
* extinkce postupovaly severo-jizné
* koincidence Sifeni ¢lovéka a extinkci megafauny
* nenahodnost extinkci
* los, sob karibu, jelen — pfisli a pfezili s Clovékem (koevoluce)

* lovecké nastroje, zbytky po hromadnych lovech

America

» Diamond J. 2004: Treti Simpanz. Vzestup a pad lidského rodu.
Paseka, Praha. Kapitola 18.

» HoSek P. 1998: Posledni velké vymirani. Zanik velkych zvifat na
Madagaskaru. Vesmir 77(11): 615-619.
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Pleistocénni extinkce & ¢lovék
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Afroeurasia: No major episodes of extinction
during past 100,000 years, although some
losses occurred.

Meganesia: Humans arrive 40,000-60,000 years
B.P.; major extinction episode follows, but ex-
tends to circa 15,000 years s.p. (or later?).

Pleistocénni extinkce & ¢lovék

Americas: Ecologically significant human popu-
lations arrive 12,500 years B.P; major extinction
episode terminates circa 10,500 years 8P, few
extinctions thereafter.

Mediterranea: Humans arrive 10,000 years B.P;
major extinction episode follows and terminates
circa 4,000 years B.P., few extinctions thereafter.




Pleistocénni extinkce & ¢lovék

Antillea: Humans arrive 7000 years B.P.; major epi-
sode of extinction follows, but extends to circa
A.D. 1600 (or later?).

Madagascar: Humans arrive 2000 years B.P.; major
episode of extinction follows and terminates circa
A.D. 1500, few extinctions thereafter.

Mascarenes (Ms): Humans arrive A.D. 1600; major
episode of extinction follows and terminates circa
A.D.1900.

New Zealand: Humans arrive 800-1000 years B.P.;
major episode of extinction follows and terminates
circa A.D. 1500.

Pleistocénni extinkce & ¢lovék
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Commander Islands (C): Humans arrive A.D.
1741; Steller’s sea cow extinct by A.D. 1768.
Wrangel Island (W): Humans arrive ?; mam-
moths survive to 4000 years B.P.

Galédpagos Islands (G): Humans arrive A.D.
1535; modern-era extinctions only.

Figure 7.35 The geography and chronology of Pleistocene extinctions may be correlated
with major episodes of human colonization. Extinction episodes during the Pleistocene were
relatively minor in regions with a long history of human occupation, but severe and coinci-
dent with colonization by ecologically significant human cultures elsewhere (see also Chap-
ter 18). (After MacPhee and Marx 1997; based on drawings by Clare Flemming.)
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Vliv glaciace: altitudinalni posun vegetaénich pasem

« elevational shifts in vegetation zones
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Dynamika ,spoleCenstev*
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° °

B Neotora floridana

Bl Sorex cinereus
[ Synaptomys borealis

[ Liomys irroratus

Figure 7.21  As a result of the differences in extent and direction of range shifts
during the Holocene, species that co-occurred during the most recent glacial maxi-
mum often exhibit disjunct ranges today. In each map, the black dots indicate coinci-
dent occurrences of the named species during the late Pleistocene, while the shaded
areas indicates their current ranges. (After Graham 1986.)

Dynamika ,spoleenstev®

Glaciation and Biogeographic Dynamics of the Pleistocene 199

(A) \"Z/° r (B) \Il?ju

B Sorex fumeus
W Dicrostonyx hudsonius
[ Spermophilus tridecemlineatus
Dicrostonyx torquatus

F3 Synaptomys borealis
B Tamias striatus
n [ Cynomys ludovicianus




Vznik glacialnich refugii
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Laurentide s
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Northwest
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- 40°
5 Eastern
A refugia
Figure 7.27 Even during the Wis-
consin glacial maximum, ice-free refugia 4300
may have occurred between the Lauren- N
tide and Cordilleran ice sheets and in a re-
gion called the driftless area.
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Glacialni refugia a lidské jazyky
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Fig. 10.6 Maximum extent of the
last (Wisconsin) glacial in North
America, showing the three ice-free
areas (refugia) which correspond to
the language groups of native
Americans. From Rogers et al. [19].




Refugia a astup kontinentalniho ledovce v S. Americe

Glacialni refugia a geneticka diferenciace

\
N SRR TIPS H T
Glacial I'Ilallll'lllll'l/\) :5 ?/ F

: r;-_—?-—r“ _
Rt T

Time

Fig. 5. Schematic figure showing the possible effects of glacial cycles on
phylogeographic mtDNA patterns. (4) A population that lacks phylogeo-
graphic structure is shown shortly before a glacial maximum. (8) During a
glacial maximum only individuals in the refugia survive. By drift, different
miDNA types become fixed in the two refugia. (C) After the glaciation,
recolonization from the refugia occurs. (D) Individuals from the twao clades
meet to form a “hybrid zone.” {(E) Migration eventually erases the phylogeo-
graphic patternfor most of the population’s range, but the higher population
density slows migration into the refugia. (F) During a subsequent glacial
maximum the refugia are likely to remain distinct with respect to mtDNA
clades.

> Hofreiter M. et al. 2000:

Lack of phylogeography in

European mammals before
the last glaciation.

Proc. Nat. Acad. Sci. USA

101: 12963-12968.




Po glaciaci: rekolonizace z refugii

« molekularni fylogeografie (phylogeography)

» ,geographic distribution of genealogical lineages*

» postglacialni expanze z refugii

« efekt hrdla lahve (bottle-neck effect)

+ efekt zakladatele (founder effect) — snizeni gen. variability

« refugium iberské, apeninské, balkanské, kavkazsko-karpatske
* horské bariéry (Alpy)

» vychodni druhy — vSe z balkanského refugia

+ zapadni druhy — z rdznych refugii

+ severni Evropa - nizSi pocet druht, poddruh( a alelicka diverzita

 palearkt — vyS$Si diverzita na vychodé + trvajici kolonizace zapadu

» S. Amerika - jina orientace pohoti, ledovce jiznéji, méné tundry

Glacialni refugia a rekolonizace

Fig. 6 Map showing a schematic overview of
the suggested refugia. Colours refer to the
cladogram in Fig. 1C. Black lines indicate the
phylogenetic relationship among  haplotypes
presumed  to originate from  the different
Coloured arrows indicate

refugia (see Fig
postglacial - dispersal. The question mark

indicates that the position of the R3 refugium
is somewhat unclear. The map was modified
from fig. 1142 in Banarescu (1992)

e (U
Nesbo C. et al. 1999: Genetic divergence and phylogeographic relationships
among European perch (Perca fluviatilis) populations reflect glacial refugia
and postglacial colonization.

Molecular Ecology 8: 1378-1404.

LA




Po glaciaci: rekolonizace z refugii

Figure 2 Three paradigm postglacial colonizations from southem Europe deduced from  europeus/concolor, and the bear, Ursgs arctos. The main refugial areas, Iberia, ltaly, the
DNA differences for the grasshopper. Gharthippus paraliefus, the hedgehog, Erinacess  Balkans and Caucasus, contiibuted differently to the repopulation of northem parts.

» Hewitt G. 2000: The genetic legacy of the Quaternary ice ages. Nature
405: 907-913.

Po glaciaci: refugia a hybridni zény

* ,Suture zones"
« stfedni Evropa
* Alpy

« Skandinavie

« Balkan

Figure 3 The general position of some well-known hybrid zones in Europe, which show
major clustering in Scandinavia, central Europe and the Alps. Other clusters are apparent
in the Pyrenees and the Balkans. These suture zones are caused by commonalities of ice-
age refugia, rate of postglacial expansion and physical barriers. There is further
subdivision in the southern regions.
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KILOMETRES &, KILOMETRES

Figure 11.9 Left. The main refuge areas for birds of rain forest,
sclerophyll forest and woodland in Australia. Dark blue shading — rain forest;
light blue shading — sclerophyll forest and woodland. In sclerophyll forest
species, there is much isolation and differentiation between the southeast,
Tasmania and the southwest, and in woodland species between the
northwest, southwest, northeast and southeast (to a lesser extent in the
Hamersley area of the mid-west). In addition, some bird (especially parrot)
distributions are centred on interior drainage basins. Partly from Keast
1981a.

Right. The current ranges of four geographically replacing, closely related
parrot species in Australia which are thought to have evolved in the four main
dry-period forest-woodland refuges: Northern Rosella Platycercus venustus
(north), Pale-headed Rosella P. adscitus (northeast), Eastern Rosella P.
eximius (southeast) and Western Rosella P. icterotis (southwest). All four
show some geographical variation, and the two that overlap do not hybridise.
See also Table 11.2,
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glacial period; (b) at the height of the last interglacial period, and (c) present. From various

sources, especially Frenzel et al. 1992.
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Pleistocénni refugia a druhova diverzita v mirném pasu

« tradicni vysvétleni

« Severni Amerika: u obojzivelnikd (mloci) ano, ale pouze béhem

starSich glacialt

« Severni Amerika: u ptakld s vychodo-zapadni vikariaci vibec ne
(speciace béhem poslednich 5 000 000 let!)

* Evropa: u broukl ve stfredomofi to funguje
(Ribera & Vogler 2004: Molecular ecology 13 (1): 179-193)

» obecné k roli refugii:

* vyznamné pro prezivani uz existujicich taxont

* (bez/malo)vyznamné pro speciaci

» Klicka J. & Zink R. M. 1997: The importance of recent ice ages in
speciation: A failed paradigm. Science 277: 1666—1669.

» Lovette I. J. 2005: Glacial cycles and the tempo of avian speciation. Trends

Ecol. Evol. 20: 57-59.
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Pleistocénni refugia
a diverzita v mirném pasu

Figure 1. The timing of the most recent speciation events in North American birds
based on mitochondrial DNA divergence between closely related species. {a) In
1997, an influential study by Klicka and Zink [9] rejected the prevailing late
Pleistocene speciation paradigm by showing that many putative sister species
diverged substantially earlier. {b) Subsequent phylogenetic studies have clarified
many relationships among North American taxa. Johnson and Cicero [1] recently
updated the pairwise comparison approach using only well established sister taxa,
and showed that many of these most recent divergences are recent. (¢) Weir and
Schluter [2] partitioned speciation times along a latitudinal gradient and found that
boreal species pairs (red bars) tend to have split much more recently than have
“species pairs at lower latitudes [sub-boreal species, yellow bars; nectropical
species, green bars), a pattern that implicates the high disturbance regime of the
Pleistocene glacial cycles in generating avian species diversity at northern latitudes.
An important caveat to all of these surveys is that, although the revised
comparisons provide new evidence for substantial avian speciation during the
Pleistocene, most speciation events in the North American avifauna are not
included In these comparisons, because they occurred earlier and link clder and g
more differentiated lineages. Reproduced, with permission, from [1-3].




Pleistocénni refugia
a diverzita v tropickém pasu
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Centra endemismu & pleistocénni refugia

Atlantic Ocennt

Figure 7.26  Haffer’s Pleistocene refugium hypothesis was
proposed to account for the relatively high species richness
and endemicity of Amazonian plants and animals. (A) Con-
temporary patterns of rainfall were used to identify the loca-
tions of Pleistocene rain forest refugia (numbers indicate rain-
fall in mm per annum). (B) Regions receiving more than 2500
mm of rainfall annually were postulated to have served as
forested refugia during the Pleistocene. (C) The limited geo-
graphic distributions of a number of species groups (suchas
the toucanets, Selenidera spp., in this example) seemed consis-
tent with the postulated distributions of Pleistocene refugia,
and with the hypothesis that these refugia served as specia-
tion pumps. (After Terborgh 1992.)

Centra endemismu & pleistocénni refugia
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Centra endemismu & pleistocénni refugia

proc je Latinska Amerika druhové tak bohata a Afrika tak chuda?

Upper Guinea

\&A/” S Central Congo
’

Cameroon-Gabon-Congo
Eastern

-

\ Congo
|:] Present day rain forest \ 0 g
- Pleistocene refuges \

Centra endemismu & pleistocénni refugia
« tradice: tropické destné lesy = stabilni utocisté biodiverzity
* pozdéji: rozsah lesa se masivné ménil (40 000 let)!

* centra endemismu — subspecie
(ptaci, plazi, obojzivelnici, motyli, stromy)

 Haffer (1969): pleistocenni lesni refugia

* posledni glacial (18 000 let)

» model cyklické vikariace (speciation pump model)

+ fragmentace kontinuitnich areall na diskrétni subarealy
* vlhky les vs sucha savana (polopoust)

« alopatricka speciace < v interglacialech uz mezidruhové bariéry




Plelstocennl refugla vs. dikazy
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Centra endemismu & pleistocénni refugia v tropech:
pro€ je to asi vSechno Spatné?
* ochlazovani jednotné po celé Amazonii
* slaby prekryv endemismu mezi taxony
* pocet a velikost refugii ~ disperzni schopnosti daného taxonu
* pfecenéni rozsahu fragmentace (existovala viibec néjaka refugia?!)
« druhy ¢asto mnohem starSi nez refugia
« ale: starsi glacialy drsnéjSi @ dostate¢na fragmentace 2 speciace
» ale: pattern tehdejsiho endemismu vs dnesni endemismus!
* rlizné druhy s podobnym patternem endemismu — rzné stafi!
* rostliny: max. svétova diverzita v J. Am. uz pred 52 000 000 lety!!!
« refugia“ — vy$Si nadmorska vyska @ heterogenita abiot. podm.
* refugia = mista s nejvysSSim vyzkumnym Usilim! (sampling artefact)
« distribuce ptacich areall je zcela nahodna (random placement)!
* jihoamericka diverzita # jen amazonska diverzita!
* ke speciaci staci parapatricka speciace (obrovska plocha Amazonie!)




ORD - model oscilaéni areadlové dynamiky

« orbitally forced range dynamics (velikost a umisténi areal()
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Fig.2. The amplitude of climatic oscillations is higher toward higher latitudes.

(A) Variation in sea-surface temperatures (cold season) at two sites situated 50°N
and 3°S in the Atlantic. Adapted from Imbrie et al. (6). (B) Difference in the mean
annual air temperature between the last glacial maximum and the present,
estimated from a recent general circulation model (9).




ORD a latitudinalni gradient biodiverzity

rate per species
Extinction rate
per species

Gradual speciation

0 90 0 a0
Latitude Latitude

Fig. 3. Differential degrees of ORD generate a latitudinal gradient in
gradual speciation rates. Larger ORD toward the poles reduces the gradual
speciation rate but elevates the extinction rate (solid lines). However, ORD
selects for vagility and against specialization, thereby lowering both specia-
tion and extinction rates (arrows and dotted lines). Extinction is also lowered
by the larger geographical ranges caused by ORD. Stronger rate reductions at
high latitudes (longer arrows) accentuate the gradient in speciation rate,
whereas the gradient in extinction rate is reduced or may even become
reversed.

ORD a Rapoportovo pravidlo
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Fig.4. Larger ORD towardthe poles causes a gradientin species’ range size.
Bird species with small breeding ranges (50,000 km?) are concentrated
around the equator and lacking in vast high-latitude land areas in the North-
ern Hemisphere. Bars show the global number of range-restricted bird species
(2,623 or 27% of all bird species) per 5° latitudinal band. Data from Statters-
field etal. (63). The line represents the latitudinal distribution of ice-free land,
adapted from Rosenzweig (71).




ORD - model oscilaéni areadlové dynamiky

« orbitally forced range dynamics

* nizka specializace

+ vysSSi migralita a dispersalita

+ geneticka homogenita

» sniZovanirychlosti speciace (vs model refugii!)

+ velké arealy na severu (@ Rapoportovo pravidlo!)
+ brani extinkci i speciaci

+ slaba ORD < hotspots

Dynesius M. & Jansson R. 2000: Evolutionary consequences of changes in
species geographical distributions driven by Milankovitch climate
oscillations. Proc. Nat. Acad. USA 97: 9115-9120.

Jansson R. & Dynesius M. 2002: The fate of clades in a world of recurrent
climatic change: Milankovitch oscillations and evolution. Annu. Rev. Ecol.
Syst. 33: 741-777.

Glaciace a biogeo dynamika — tradi¢ni model




Glaciace a biogeo dynamika — sou¢asny model

Tradicni predstava o vlivu glaciilit na biotu:
Klimaticky ndrocné a lesni prvky teplyjch tisekat
prezivaji ve vzdjemné izolovanych stiedomor-
skych refugiich, zatimco vétsinu kontinentu
pokryvd drsnd periglacidlni stepotundra oby-
vand spolecenstvy chladnomilnyjch  stepnich
a tundrovych forem (vlevo) & Souclasné poznat-
ky ukazuji, Ze model kompletni vymény fauny

v pritbéhu kazdého glacidlniho cyklu (stiiddni

glacidlnich a interglacidlnich spolecenstev) v jiz-
ni Evropé neplati. S vyjimkou prilivu pestrusky
7. Lagurus zustdvaji mistni spolecenstva bez pod-

statnych zmén v pribéhu celého cyklu. Viidct

proky stredoevropskych glacidlnich spolecenstev
(lumici, hrabos iizkoleby apod.) zde chybi.
Prechodovd zona mezi stredoevropskym a jiho-
evropskym typem faunové dynamiky byla prav-
dépodobné hlavnim refugiem pro vétsinu ndroc-

nych stredoevropskych prvkii (vpravo)

O Tradiéni model

@ Soucasny model

Horééqk |. & Lozek V.
2004: Ziva 52(1): 5-8.




Glacialni refugia byla i severné od Stfredomori

Fig. 1. Map showing the collection sites and the distribution of haplotype lineages. Pie charts show the proportions of haplotypes belonging to each lineage
(within each population. The colers equate to the clades identified in Fig. 2. Appraximate distribution of major mountain regions is shown in green for the
Carpathians, in gray for the Bohemian Massif, in brown for Alps, and in yellow for the Balkans.

Kotlik P. et al. 2006: PNAS 103: 14860-14864.

Vyznam glaciald
» zména distribuce a velikosti biom(l a arealtd (ORD dynamika)
 rozpad spolecenstev — druhy reaguji individualné
» ,poskladani“ novych spolecenstev
» fragmentace (?) ekosystémi
+ extinkce / adaptace / geneticka diferenciace
» proc byly glacialy:
+ externi pri€iny:
+ astronomické (MilankoviCovy cykly)

* interni priciny:
» oceanska (< atmosféricka) cirkulace
» zpétna ekosystémova vazba

» vulkanické erupce




