Eem (MIS 5¢) — posledni interglacial

Wirm

Riss Posledni interglacial bez podstatného vlivu Clovéka
Mindel

Zajimavy pro srovnani s holocénem
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Eemska transgrese

Uniformné&;jsi vegetacni
zonace oproti holocénu

bof — borealni les (Picea, Pinus, Betula)

cdf — jehli¢nato-listnaty les (Corylus, Picea, bez
teplomilnych prvku)

def — opadavy temperatni les s teplomilnymi prvky
(Cotinus, Buxus, llex, Vitis, ...)

med — neopadavé kfoviny a mediteranni lesy
(Olea, Ostrya, atd.)

Tzedakis 2007
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Vrcholny a pozdni Wurm.
Situace v Evropé a moderni analogie.

‘Nordsee:
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4. Vegetaéni pasma na tdzemi
Cech, Moravy a Slovenska ve
vrcholném interglacialu (nahore)
a ve sprasové fazi pleniglacialu

100 km Lozek 2007

- mrazové pustiny
s mistnimi centry horského zalednéni
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(b)

Figure 9.15 Ancient Art: (a) from Pont d’Arc in the French Ardeche, dated at 31 ka (b) faces traced from a ‘sketchbook’
on the walls of the La Marche cave in France.
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EISRANDLAGEN UND KUSTENLINIEN
WEICHSEL-GLAZIAL UND FRUHES HOLOZAN
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Abb. 6.4-2. Betula nana. Spitquartire Grofirestfunde und heutiges Areal. 1: Funde aus dem Pleni- und Spitgla-
zial, sowie aus dem frithen Holozin. 2: Heutiges Areal (vgl. Abb. 6.4-1). 3: Maximalausdehnung der Weichsel-Ver-
eisung. Unter Verwendung einer Karte von TRALAU (1963b), ergiinzt.



Holocenni glaciizostaticky vyzdvih
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Vnitrni Asie jako reliktni uzemi

Duvody: - velka diverzita biotopu (kombinuji se gradienty vySky a kontinentality)
- klimaticka konzervativnost (chybi vyrazné vihky stfedni holocén)
- trvale pfirodni charakter (nizka hustota osidleni)
- pres velkou vzdalenost od Evropy byvaly arealy mnoha druht propojené




Vallonia tenuilabris

Columella columella

neziji moc na stepi!

M. Chytry, V. Riéankova,
M. Horsak
a jejich tymy.




disjunktni areal stepi v SV Azii —
- zbytek puvodniho rozSifeni
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Weichselian steppe plant macrofossils preserved in permafrost deposits of Arctic Siberia.
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Fragaria viridis

A. SMULTRON, FRAGARIA VESCA L
B. BACKSMULTRON, FRAGARIA VIRIDIS DUCH.

Adonis vernalis, Anemone sylvestris, Astragalus danicus, Phleum phleoides, Phlomis tuberosa,
Scabiosa ochroleuca, Scorzonera purpurea, Stipa pennata




Analogicka situace ve stredni Evrope
(Kunes et al., JBi, 2008
Jankovska et Pokorny, Preslia, 2008)

Table 1 Full-glacial pollen spectrum from Praha-Podbaba local-
ity (selected pollen taxa).

Pollen taxon Total count Percentage

Arboreal pollen (AP)

Abies 2 0.3
Alnus glutinosa-type 5 0.7
Betula alba-type 21 2.8
Corylus avellana 1 0.1
Larix [ 0.8
Ficen 23 3l
Pinus cembra-type 8 1.1
Pinus sylvestris-type 365 49.5
Betula nana-type 1 0.1
Juniperus 3 0.4
Non-arboreal pollen (NAP)
Anthemis-type 3 0.4
Artemisia 14 1.9
Compositae subfam. Cichorioideae 7 0.9
Calluna vulgaris 2 0.3
Cruciferae 3 0.4
Filipendula 8 1.1
Gramineae 181 24.5
Chenopodiaceae 2 0.3
Phyteuma-type 4 0.5
Potentilla-type 5 0.7

Rubiaceae 30 4.1
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7. Plesné jezero 7
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Altai, Bol'shoi Akturu, 2200 m a. s. |. (Foto M.Chytry)

rotundifolia (B. nana)




Hlavni vegetacni formace a jejich soucasna pylova spektra

Tajga s Pinus sibirica

Ry 2 L
r

»

M FPinus 10.626 Artemisia 35.6%

M rPinus undif. O.1%% A Cwvperacease 3. 6%

B rPinus sibirica 55.4%% B Sraminae 9. 8%

l Abies sibirica 1_4<6 Chenopodiacease 4 _ 0%
[0 Betula 15 .52 N fermn spores 13 426
BLarix o.32%%6 7] Pteridium aquilinum 1.0%6
[ Picea obovata 0. 6% Rubiaceac 0.32%6

B Alnus viridis 3 .99 [ Thalictrum =2.29%

O Betula Nnana 2. 626 [ Urtica A.7°6

B Rhododendron-type O.4a%% M cannabis sativa O0.6%
H salix O.2246 7 cruciferae o. 7%

H spiraeca O.1% B cerealia undif. o0.82%

[ other AP 1.12%6 A Aconitum-type o 86

[E Artemisia 2.8% Umbeliferae 2.0%%

[ other NAP B8.126 Ranunculaceae o.72%%

[Jother NAP 23 0%

Pinus sibirica

Rhododendron dahuricum, Vaccinium spp.,
Bergenia crassifolia

chudeé bylinné patro




Vihka tajga
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bies sibirica

M Pinus

12.2%6

B rPinus undif. 0.9°%
B FPinus sibirica 19. 126
Ml Abies sibirica 2.62%6

[ Betula =2s8.2°9%%

M Larix oO.2256

[ Picea obovata 1.12%6
H Alnus viridis a.8%
M Betula Nnana 2.72%0
B Rhododendron-type
H salix 0.52%

W spiracea O.1%2%6

[ other AP 1.3%%

E Artemisia 7. A%

M other NAP  19.3%

Abies sibirica

druhové bohaté kefové

Artemisia 28 29
Cyperaceas o.82%%
16.12%6
Chenopodiaceae

M fermn spores 14 .2%6
7l Pteridium aquilinum
Ru aceas 0. 9%
T halictrum 2.9%9%%
Urtica O .99
Cannabis sativa
Cruciferae 0.5%6
1.8%
Aconitum-type 0.2%
Umbeliferae oO.s%%
Ranunculaceas O_296
29.9%%

GSGraminae

a.12%

B

O 2<%

%

1.5%%
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Hemiborealni les

B rinus 33 8% [ Artemisia 36.29%

MW rrPinus undif. 0O._32% Cyperaceas S . 7%

B Pinus sibirica 15.9% B Sraminae 11.2%%%

M Abies sibirica O.8% Chenopodiaceas 1.9%
[ Betula 29 9°%6 N fern spores 5 2246

M Larix Z. 6% Pteridium aquilinum 0.0%
[ Picea obovata O.7%% Rubiaceaes 1.192%

[ Alnus viridis 0.5%6 O Thalictrum S. 420

O Betula nana 1 .02 Urtica 3. 9%

B Rhododendron-type O.12%6 [l cannabis sativa 3.9%%
B salix O.32% CTruciferae O. 4%

W sSpiraca O.=Z26 = Cerealia undif. oO.zZ26

[ other AP 0.5% Y Aconitum-type 0.0%
Artemisia a4.9% Umbeliferae 1.1%%

[ other NAP 11.326 Ranunculaceaese 0. 99206

[ other NAP  19.29%

dominuji Betula pendula, Pinus
sylvestris, Larix sibirica

bohaté bylinné patro s mnoha heliofyty
a stepnimi elementy (obdoba nasich
teplomilnych i kyselych doubrav)




Horské travniky

B rinus 14.3% E Artemisia 20.692%

MW rrPinus undif. O._0%% Cyvperacease 7 .8<%%

B rPinus sibirica 34.8% B Sraminae 17.8%

M Abies sibirica 0.0% Chenopodiaceas 5.0%
[ Betula 3 626 N fern spores a_as

M Larix 4. 3% Pteridium aquilinum 0.0%
[ Picea obovata 0.9%% Rubiaceaes 1.1°2%

[l Alnus viridis =2.3%6 O Thalictrum 3.9%6

O Betula Nnana 14.3%% Urtica 1.126

N Rhododendron-type O.72%%6 [l cannabis sativa 0.0%%
H salix ©.12% Cruciferae 5.0%

o sSpiraca 0. 0% = Cerealia undif. O._.0O%%

[ other AP O. 4% Aconitum-type 0.0%
Artemisia 5.0%% Umbeliferae 1.1%%6

M other NAP 741.0%6 Ranunculaceaese O.0%%

[ other NAP  32.29%

keriCky, ostrice, mechy, liSejniky

Individualné Larix, Pinus sibirica podél
hranice lesa



Snéhova vyleziska

M Pinus a4.12% [ Artemisia 15.8%

M rFPinus undif. oO.2%% Cyperaceas 1.1%26

B Pinus sibirica 27.2% B Sraminae 21.4%

B Abies sibirica 1.12% Chenopodiaceae 1.5<20

[N Betula 8.2%% N fern spores 37 .8%%

M Larix 1. 42 7l Pteridium aquilinum O.3%%

[ PFPicea obovata 0. 5% Rubiaceae 0. 2%

[ Alnus viridis 8.42%% O Thalictrum S.3%%

O Betula nana 4. 99% H Urtica 1. 49

M Rhododendron-type oO._126 M Canmnabis sativa 1.29%

H salix O. 9% % Cruciferae o.22%

H spiraca oO. 2% = cerealia undif. 1. 4%
other AP O_4a<o Aconitum-type 0. 6826
Artemisia 8. 726 Umbeliferae 2.2%

[l other NAP @35 89 Ranunculacease 0. z2os

[ other NAP 8. 5%

druhové bohata bylinna vegetace




Lucni step

M rinus 13 .86 Artemisia 442 8%

Hrinus und 1.12%6 Cyvperacease 1.3%06

B Pinus sibirica 13.4% B Sraminae 16.0%

M Abies i O . &% Chenopodiacease 1.7%2

[ Betula N fermn spores  16.29%

H Larix O.5%6 Pteridium aqguilinum O.0%%

[ Picea obowvat O. 420 Rubiaceas =2.3%

H Alnus viridis 1.12% Thalictrum 1.9

O Betula nana 2. a% ] Urtica 1. 4%

M Rhododendron-type 0.0%% Mcannabis sativa 1.2%

B salix 0.5% Cruciferae O.3%

W Spiraca 3. 4% EH cerealia undif. o.8%

[ other AP 1.0%% Aconitum-typ< 0. 4%
Artemisia 17 . 12% Umbeliferae 0. 6%

M other NAP 22 9% Ranunculaceaese 0. 4<%

[ other NAP 1=2.8%

Prevazné severni ¢ast pohofi:
mozaika stepi a lesa s Betula pendula



Skalkova step

M rPinus 11 .52 Artemisia 10.82%

M rPinus undif. a4.7 % Cyvperacease 5. 5%
Hrinus ca 16.1%% B Sraminae 22.1%

B Abies sibirica O ._82% A Chenopodiaceas 0.5%%
[ Betula o.a% N fern spores 3.02%%6

M Larix 2. 4% Pteridium aquilinum 0. 0%
[ Picea obowvata O.7%6 Rubiacease 0O._4°9%

[ Alnus viridis 0.3%6 O Thalictrum O.5%%

0 Betula nana o.22 Urtica 0.9%

M Rhododendron-type O.0%2%6 M ccannmnabis sativa 0. 7%
W salix O.1°2%6 Cruciferae 1.29%

H spiraca o.82%% H cerealia undif. o.52%2

[ other AP O.5%2%6 Aconitum-type 2_1%°46

Artemisia 5. 726 Umbeliferae oO._a<s
[ other NAFP 46.9%% Ranunculaceae 7 .3%

[ other NAFP  a4.29%

prevazné travy a nizké byliny
mongolského rozSifeni



Kontinentalni step

-

M rFPinus 12. 62

B Pinus undif. s. 8%
B PrPinus sibirica 29.7%%
B Abies sibirica oO.82%
[ Betula 11 .7%

M Larix o.0%6

[ Picea obovata o.82%%
H Alnus viridis o0.0%%
0 Betula Nnana z2. 52
B Rhododendron-type
W salix 1.12%6

W Spiraca 0. 0%

[Jother AP 2.5%%
Artemisia 11.0%%
other NLAP  20.4%%6

v kotlinach na jihu

Artemisia 35 12%
Cyvyperacease 1.0%%

B Sraminae 33.2%
Chenopodiaceae Z 0%%
M fermn spores 0.52%%

Rubiaceae o.526

O Thalictrum 1.02%
Urtica oO.52%%

M canmnabis sativa 0. 5%
Cruciferae 1.5%6

H Cerealia undif. o.o02%
Aconitum-type 7.9%
Umbeliferae O.5%%
Ranunculaceae 10.9%
[ other NAP 5.0%

podobna skalnaté stepi s druhy
mongolského rozsifeni (Cleistogenes)

Pteridium aquililnum O .0O<



P. Kunes et al.

Series of fossil samples
Safarka
— Jablinka
Hrabanovska ¢ernava
Sivarfia
Svarcenberk
Plesné jezero

L
-

Individual fossil sample
@ Praha-Podbaba

Modern pollen samples

F1 hemib. mesic Batula-P. sylv
F2 hemib. dry Larix

F3 hemib. dry P. syiv.

F4 wet taiga Abies-Betula

F& mesic faiga Abies-F. sib.

PCA axis 2

F& cont. taiga F. sib.-Ficea
M1 subalpine tall-fort

M2 short-grass fundra

N3 dwarf-shrub tundra

M4 xeric shrub steppe

M5 meadow steppe

MG dry Euro=Sib. steppe

. , ) . N7 dry Mongol. steppe
. N8 dry rocky Mongol steppe
-1.5 PCA axis 1 1.5 |
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Sifeni dubu: tradiéni koncept rekolonizace stiedni a severni Evropy dfevinami
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Picea, Pinus, Juniperus,
Taxus, Ulmus, Fagus,
Tilia, Quercus, Acer
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Tabelle 6.2-2. Mutmaflichel Weichsel-glaziale|Refugialgebiete wichtiger europiischer Gehélzsippen (Pollen
Taxa). O: Vorkommen sehr wahrscheinlich. +: Vorkommen unsicher. A: Artenzahl des Pollen Taxons. R: Zahl der
Refugialgebiete des Taxons. 1: Westliche Britische Inseln (Festland infolge glazialer Meeresspiegelsenkung). 2:
Westrand von Frankreich einschlieflich der Bretagne. 3: Biskaya (Festland infolge glazialer Meeresspiegelsenkung).
4: Nordrussland. 5: Nérdliches Zentralrussland. 6: Studliches Zentralrussland. 7: Ukraine und Schwarzes Meer. 8:
Westlicher und mittlerer Alpenraum. 9: Ostalpen und Karpaten. 10: Stdliches Polen. 11: Nordwestliche Iberische
Halbinsel. 12 Ostliche und studliche Iberische Halbinsel. 13: Siidfrankreich. 14: Korsika. 15: Ttalien. 16: Siidliches
Griechenland. 17: Balkan. Nach HUNTLEY & BIRKS (1983) und BIRKS & LLINE (1993), leicht verindert.

West Nordost/ Alpen/ Studwest/Stid/ Prokazana refugia
Ost Karpaten Siidost
A 123|456 7891E 111111 |R 1. Z Brit. ostrovy
0 234567 o
2. Bretan a pfil.
Nadelbiume . .
Pinus Diploxylon 10 O O NOON ¢ O 0. O |8 3. BISka]
Pinus Haploxylon 3 O O + |2
Picea 2 O .1 O . O |3 4.5 Rusko
Larix 2 goo - s |3 5. S centr. Rusko
Abies 6 + O. . O O |3
6. ] centr. Rusko
Sommergriine Laubbiume . = p .
Quercus sommergrin 22 O . . PO 0OO0. O0O0O |8 7. Ukra]ma a Cerné mote
Ulmus 5 Oof. + O + O O. O. . . O|e6
Alnus 4 O. |O. o.lo. o Do : o |6 9.V Alpy a Karpaty
Tilia 4 O Q O . + O. O |5
Fraxinus excelsior Typ 3 0. © .. O |4 10. ] Polsko
Carpinus betulus 1 O . O. O |3 11 :
Castanea 1 . O O O . 3 . SZ Iberie
Corylus Typ 4 O + . O. + |2 12.Va ] Iberie
Fagus 2 + O. O ]2 .
Ostrya Typ P O+ O |2 13. ] Francie
Fraxinus ornus 1 . O, 1 .
T 1 X AR 14. Korsika
15. Italie
Immergriine Laubgeholze v
Quercus immergriin 3 O . 1 16. ] Recko
Olea 1 O . 1 ,
Phillyrea 2 0. . 0|2 17. Balkan
Pistacia 3 + ?
Zahl der Pollen Taxa 11 3 1 1 3 1 810 2 4 5 4 3 9 512




Frontalni Sireni

Sifeni z vysadkovych
populaci
(zakladatelsky efekt)

Nezavislé sireni
z vice refugii

Alternativni modely Sifeni populaci

VSechny zpUsoby jsou mozné zaroven

Ve stfedni Evrope dnes vychazi jako plausibilni model 3



(a) Interglacial

c
@
2 c
S 5]
S g
g Birch- _ o
% Quercus ilex forest Deciduous forest Boreal coniferous forest forest Shrub o
< o]
2 18088 80000 81888808000101044 L1001 NS, "
- {214 SO
5 N
(b) LGM
c
3
= Local montane <
e ]
3 zone N Steppe shrub S
5 tundra Steppe =
§ Steppe tunF()jpra g:sIZ:t Continental ice sheet E
kit LS | T e T 7 7
5 N
(c) LGM
=
3
c Local montane §
= zone Steppe shrub Steppe o
o) \ fo)
= tundra tundra Polar - - v
% Steppe $ !h desert Continental ice sheet E
= hi T T T 7T 77T

5 N

KEY

Deciduous mixed oak ’ Fagus + Picea and/or T Betula amm Steppe - Glacier

forest Abies

+ Pinus ? Betulanana e===<3 Tundra

’ Quercus ilex forest

Alternativni hypotézy o refugiich, krypticka refugia
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- Sneci tvrdi totéz: v Karpatech byly lesy;

- Slovensky kras: vedle glacialnich i mezofilni prvky jako
skalnice Faustina faustina, vietenatka Laciniaria plicata nebo
vietenovka Cochlodina cerata;

- Nizké Tatry: i v montannich polochach druhy jako viahovka
Monachoides vicinus, Faustina faustina, Cochlodina cerata.

£ 22

ice sheet

——
\\\\\\

Lozek 2007

Nadachowski 2006; medvéd hnédy na archeologickych lokalitach z LGM
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Figure 5 European megafaunal species that became extinct in
the late Pleistocene or Holocene. (A) Mamuthus primigenius from
Lange (2002), p. 176; (B) Coelodonta antiquatus from Lange
(2002), p. 136; (C) Megaloceros giganteus Art by Mauricio
Anton (A, B) Reproduced from Lange IM (2002) Ice Age
Mammals of North America. A Guide to the Big, the Hairy, and
the Bizarre. Mountain Press Publishing Company; (C) image
supplied courtesy of Mauricio Anton.

Extinkce megafauny v pozdnim pleistocénu.

,We live in a zoologically impoverished world, from which all the hugest, and fiercest, and
strangest forms have recently disappeared...” (A. R. Wallace, 1876)

,Looking at the whole subject again, | am convinced that the rapidity of the extinction
is due to man’s agency, acting in co-operation with those general causes which at the
culmination of each geological era has led to the extinction of the larger, the most
specialised, or the most strangely modified forms. ,, (A. R. Wallace, 1911)
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Brown a Lomolino, 1998

Afroeurasia: No major episodes of extinction
during past 100,000 years, although some
losses occurred.

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

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

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

Antillea: Humans arrive 7000 years 5.r.; major epi-
sode of extinction follows, but extends to circa
A.D. 1600 (or later?).

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

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

Galapagos Islands (G): Humans arrive AD
1535; modern-era extinctions only.

Nejvétsi extinkce v Australii a Americe (70 —
80%)
Slabsi v Africe a Eurazii (14 — 20%)

Hypotézy:
-Vybiti (Overkill Hypothesis; Martin 1967)

- Environmentalni stres
(TehdejSi ekosystémy musely byt velmi
produktivni.

Velka role herbivort s fermentacénim
travenim.

V zimé snadno dostupna zmrzla
rostlinna biomasa.)

- Globalni epidemie




CLUES FROM A
CORE SAMPLI

A core sample from desp in
the Black Sea shows an abrupt
changs from light-colored sed-

imants deposited when the basin
wias & frashvwater lake to darker,
erganic-rich sediments laid down
after the inflow of salt water—
evidence ol a sudden transition
from Lake to sea

Ryan and Fitman
study region t{\
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In 1998 Walter Pitman and 'I\"ih'llll Ryan,
American geologists and co-authors of
the book Noah’s Flood. pos

stories of a great deluge recorded In | the
Bible and other ancient Iitarlturc_mnr
have grown out of a cataclysmic e
violent flood that made refugees nf_
who lived along the shore of the : :
Sea and transformed the basin from frnh- T U‘H
water lake to saltwater sea. Using cora

samples of sediments and the dating of

seashells, they concluded that the flood
occurred about 7,500 years ago and that

the shoreline of the ancient lake should

now lie 500 feet below the surface. In

1999, sailing east from Sinop, Turkey, Bob

Ballard set out to test their theory. He

found the shoreline with sonar, exactly

where predicted.
And the shells he
gathered from the
submerged beach | moded of the
perfectly matched | dram i
Pitman and Ryan’s | spectve a1 nationalgeo
findings. raphic.com,/ ngm/ 0105

Cora site

Prasent-day
shoraling

= Ancient
shareline
{500-foot
contour)

SUBMERGED
SHORELINE

the besch of the sncient freshweter
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| A SEA CHANGH

Carbon-dated mollusk shells from
the submerged shoreline divide
into two groups: older freshwater
species and younger saltwater
species. The split supports Ryan
and Pitman's theory that sea-
water looded the basin about

T
~Ryan and Pitrman =
study region

A
S E Ballard
study region -

Shipwreck Sinop
sites

Machocarban catp vary Mhghey
g gabendiar yeary

BIRTH Ol
BLACK SEA

Whan tha last ice age waned
S0me 12,000 years ago. workd
oceans rose as glachers melted
In the scenaric suggested by
Ryan and Pitman, the swollen
Sea of Marmara breached the
Bosporus Valley (rightl, and salt
wenler poured into the Black Sea
Bagin, then o freshwater lake.
The new sea settled into two
layars: & brackish upper layer
and & despar, salty layer baraft
ol oxygen mnd life
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