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N2
78.084 %

02

20.946 %
*Ar
0-043\38 % 0.9340 %
CO:
0.0407 %
- Ne
«0.001818 %
H2 . " He
0.000055 % 0.000524 %
Kr / .CH4
0.000114 % 0.00018 %

Major constituents of dry air, by mole fraction[®!

Gas Mole fraction”)

Name Formula in ppm(®) | in %
Nitrogen No 780,840 78.084
Oxygen 0, 209,460 20.946
Argon Ar 9,340 0.9340
Carbon dioxide
(April 2022) CO, 417 0.0417
(C)13]
Neon Ne 18.18 0.001818
Helium He 5.24 0.000524
Methane CH4 1.87 0.000187
Krypton Kr 1.14 0.000114

Not included in above dry atmosphere:

Water vapor(®)

H,0

0-30,000(®) 0-3%(E)




10-120 nm

Far UV 120-200 nm
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Geologic Timescale: Area of Continents Flooded, Concentration of CO; and Temperature fluctuations
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Life timeline
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Quaternary ice age®
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HADAIKUM = PRAHORY
46000 — 4000 Mya

— Y

Backscatter electron micrograph of &2
detrital zircons from the Hadean (4.404
1 0.008 Ga) metasediments of the Jack
Hills, Narryer Gneiss Terrane, Western

Australia

Australské zirkony — nejstarSi mineral na
Zemi
Diikaz kapalné vody (horke, ale vyssi tlak!)
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Life timeline

Flowers IBifdsE Primates] & earliest apes / humans

Mammals
Dinosaurs

Arthropods Molluscs

Multicellular life

Eukaryotes

Photosynthesis

Single-celled life

Water

Last Universral Common Ancestor
Posledni universalni spole¢ny predek (PUSP?)

This box: view - talk - edil
Quaternary ice age®

 Karoo ice age*

« Earliest tetrapods
«— Andean glaciation*
« Cambrian explosion
 Ediacaran biota
“—Cryogenian ice age*
“ Earliest animals

< Earliest plants

B_‘élcteria Archaea Eukaryota

Green non-sulfur bacteria Animals Ciliates

Green plants

Methanosarcina

Gram-positive bacteria
[ Methanobacterium Haloarchaea

Pufple bacteria

Fungi
Methanococcus

«— Earliest fungi
«— Earliest multicellular life

Cyangbacteria
/ Thermococcus

Thermoproteus Flagellates

Pyrodicticum

Flavobag:"teria & allies

« Sexual reproduction Microsporidia

« Huronian glaciation*

Thermotogales
“— Atmospheric oxygen

« Pongola glaciation*

SCIENTIFIC REPg}RTS

Correction: Publisher Correction

«— Earliest oxygen e b . .
OFEN - Geochemical constraints on the

Hadean environment from mineral
fingerprints of prokaryotes

Alexey A. Novoselov'?, Dailto Silva?, Jerusa Schneider.
Michael 5. Chaffin®, Paloma Serrano?, Margareth Sugano Navarro, Maria J
Carlos Roberto de Souza Filho!

«— LHB meteorites
« Earliest fossils 3, Ximena Celeste Abrevaya“?,
ia Josiane Conti® &

«~—LUCA

< Earliest water

« Earth formed

*Ice AGN

HADAIKUM = PRAHORY
46000 — 4000 Mya

Zivot se konstituoval na
zvétravanych suchozemskych
horninach omyvanych kapalinou s
vysokym obsahem soli ... klima
bylo relativné mirné, s obsahem
CO, o néco nizsim, nez v
soucasnosti.

Prvni organismy byly tzv.
chemotrofni — energii ziskaval
oxidaci uhliku (z CO,) pomoci
iontU Zeleza, siry, atd.

Jak to vime: Analyza funk¢nosti
genl a metabolickych procesd,
spolecnych zdédénych z té doby.



Chemotrofni zivot dnes:

hlubokomorské , cerné kuraky“

dhergent
conwergent |
fransform |
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@ mid-ocaan
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This box: view - talk - edil
Quaternary ice age*

| & Earliest apes / humans

« Karoo ice age*

« Andean glaciation*
« Cambrian explosio
« Ediacaran biota

| — Cryogenian ice dge*

e

Earliest ani
“— Earliest plarits

« Earliest fungi
« Earliest multicellular life

« Sexual reproduction

« Huronian glaciation*
“ Atmospheric oxygen

«Pongola glaciation®

«— Earliest oxygen

«— LHB meteorites

, — Earliest fossils

«— Earth formed

*lce Ages

ARCHAIKUM, PRAHORY
4000 — 2500 Mya

STROMATOLITY:
Prvni fosilie, zbytky porostl
(jednobunécnych) sinic

Vznik fotosyntézy:
1 dnes ji jsou sinice, tj. prokaryoticke
fotosyntetizujici bakterie

Konzumuji CO,, jejich odpadem je
O,



Life timeline

— ARCHAIKUM, PRAHORY
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Photosynthesis _Ponaola dladation™ , r i, ,
axa (snad sezonni tani na rovniku)
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Jak to vime?
Sl Tzv. diamicitni slepence z
4000 oblasti, jez urcité byly pobliz
g Water ,
: rovniku.
-4500 -

(million years ago)



Specifické ledovcové zvétravani: OBRUS hornin ledem




This box: view-talk-ed
Quaternary ice-age
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Stages
1 2 3 4 5
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0 || i
3.8 3 2 1
endoplasmic reticulum:
nucleolus (rough & smooth) ribosomes
mitochondrion
nucleus
vacuole
(large, central)
golgi
complex

chloroplast

plasma

cellulose
membrane

cell wall

PROTEROZOIKUM, STAROHORY
2500-540 Mya

Postupné pribyvani kysliku, tem
pro organismy pavodné toxicky

toxicky kyslik + opakovana
zalednéni =>
eukaryoticka bunka

— tzv. ENDOSYMBIOZOU, jde
vlastné o EKOSYSTEM sloZeny z
mnoha organism{

SEXUALNI REPRODUKCE:
-vérneéjsi kopirovani genetické
informace

-efektivnejSi OBRANA pred
jinymi organismy
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 Karoo ice age*

« Earliest tetrapods

« Andean glaciation*
« Cambrian explosion
« Ediacaran biota
“—Cryogenian ice age*
“~Earliest animals

“ Earliest plants

«— Earliest fungi

« Earliest multicellular life

« Sexual reproduction

« Huronian glaciation*
“— Atmospheric oxygen

«— Pongola glaciation™

« Earliest oxygen

«— LHB meteorites
«— Earliest fossils

«—LUCA
«—Earliest water

«— Earth formed

*lce Ages

s / humans

Columbia, about 1,590

Rodinia, about 750 Mya  Pannotia, 545 Mya
(disputed), centered on

South Pole

PROTEROZOIKUM, STAROHORY
2500-540 Mya

Vznik mnohobunécnoti — a prvni mnohobunééné fosilie
(vzécné, tehdejsi organismy postradaly tvrd

¢ &asti)

Gondwana 420 Mya,
centered on South Pole



This box: view - talk- edi FANEROZOIKUM (540 Mya - souc.)

Quaternary ice age*
Earliest apes / humans
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 Karoo e age éra perioda p ¢ d ¢
«~ Earliest tetrapods
«— Andean glaciation*
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_Ediacaran biota
“—Cryogenian ice age*
“~ Earliest animals
“— Earliest plants
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gola glaciation® - -
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{— LHB meteorites
 «— Earliest fossils




B perioda p ¢ d ¢ FANEROZOIKUM: 540Mya - souc.

kvartér 3 3 Phanerozoic Climate Change
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Glacial Periods
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542 500 450 400 350 300 250 200 150 100 50 0
silur 443 24 Millions of Years Ago

ordovik -. Klima se ndm zna¢n¢€ ménilo — v€etné dvou dob ledovych (ordovik x silur a
Kambrium -- karbon x perm)




PALEOZOIKUM = PRVOHORY

éra erioda p 4
P P 540 Mya - souc.
Kvartér
. (Ctvrtohory) Me¢nil se nejen globalni klima, ale i1 poloha kontientti
kenozoikum eaien || 53 (na za¢. vSechny okolo J polu, na konci ,,tropicky
Y superkontinent) — ono to s klimatem souvisi
paleogén 66
: ‘ A taky poloha Prahy (a Ostravy!) © - coz s vyzkamem
kfida prvohor dost zasadné souvisi
mezozoikum
(druhohory) -. ,,Od studené¢ho kontinentalniho Selfu, pfes subtropicke

utesy, cernouhelné baziny, az po nitro kontinentalni
pousté.

trias

paleozoikum
(prvohory)  silur

l\




, . PALEOZOIKUM (= PRVOHORY) - KAMBRICKA EXPLOZE
éra perioda p 4

kvartér

(Ctvrtohory)
kenozoikum

neogén 23

Earliest known
" bryozoans

-490

-500

Burgess Shale
-510

Chengjiang and
b Sirius Passet biotas
First Trilobites

-520

-530 “Small shelly fossils"

diversification
First halkieriids, mollusks
-+ Treptichnus pedum trace
Cloudinia & Namaclathus
+— skeletal fossils, Stem
mollusk Kimberella

-542=

+Claimed bilaterian

Ediacaran trace fossils
=0 _\_- First Ediacara biota
3 —members
443 R D i ,Najednou* ve fosilnim zdznamu prakticky vSechny dnesni

skupiny na urovni kmenu (mé&kkysi, ¢lenovci, krozkovei...)
ordovik . véetné strunatci (piedkové obratlovci)

M-‘ Spis, nez o explozi, Slo o objeveni se tvrdych pojivovych tkani




éra

kenozoikum

perioda p 4

kvartér
(Ctvrtohory)

neogen

silur

oot ]
ambrium | |

(ER IIII‘
pem | |

Extinction rate 1. End Ordovician (444 Mya)

PALEOZOIKUM (= PRVOHORY): VELKA VYMIRANI

3. End Permian (250 Mya)

| 96% species
| 56% genera

57% families extinct

(families per million years) 86% species
20 [~ 57% genera
27% families extinct
15
2. Late Devonian (360 Mya)
75% species
35% genera
19% families extinct
10
5

Extinctions are a natural part of evolution,
but background rates are typically less than
5 families extinct per million years

Cambrian Ordovician [Silurian,  Devonian Carboniferous . rmian ‘
500 450 400 350 300 250
Millions of yea

5 kanonickych velkych vymirani

(méteno podle motskych fosilii)
z nich 3 v prvohorach
z nich 3 nejvétsi spojeny s ochlazenim

5. End Cretaceous (65 Mya) |

76% species
40% genera

17% families extinct

80% species
47% genera

23% families extinct

4. End Triassic (200 Mya)

Jurassic

200

\

Triassic

150

ago (Mya)

z téch 2 (ob¢ prvohorni) spojeny s poklesem CO,

xtinction rates
driven by human
ons today

Future near-term

%

ll "

17,7

\ "f’.‘\‘.

V\/\f\
\

Millions of Years Ago

Cretaceous Paleogene jrwzwl \\
100 50 0 \
A -
o |s C b ST, J K Pg [N
cm | 0 [s| D | [Pm [ v ] | Pg [N],
—— Short-Term Average
Long-Term Average L3
2 HOT
\ -2
\
F-1
\ 0
\ K
\
COLD |2
Glacial Periods \
3
cn o s o [ c [P ][ J K |Pg|N
542 500 450 400 350 300 250 200 150 100 50 0

5180 (parts per thousand)



PALEOZOIKUM (=

éra perioda p
) Perm:
kvarter 3 Superkontinent =
(Ctvrtohory) aridni klima, rudé
kenozoikum pousté, vznik plazi
neogen

Karbon: cernouhelné baziny,
obojzivelnici, velehmyz

silur .

ordovik .‘ Ordovik: Prvni terestrické rostlinstvo (mechy, fasy, jatrovky)
kambrium ”




éra perioda p ¢ KONEC PRVOHOR: VELKE VYMIRANI PERM-TRIAS

asivni vulkanismus (sibirské trapy) =>
kvarter Masivni vulkan (sibifské trapy]
(Ctvrtohory) prudky vzrist CO, a vysoké teploty
kenozoikum ,
neogén 23
e | Nebo, mozna, odstitnéni Zemé a pokles
paleogén 66 fotosyntetické aktivity

r’[g"‘

et otihe Sberan fraps . | Zmenseni Selfovych oblasti

MEZOZOIKUM g
-l
N

=> Nejvétsi vymirani v historii Zemé

paleozoikum -.|

(pn/ohory) silur

oo |
Kambrim | |




era perioda p 4
kvarter
(Ctvrtohory)
kenozoikum ,
neogén 23

paleogén 66

kfida

mezozoikum
(druhohory)

paleozoikum -.|

(orvohory)  silur - 443

oo |
Kambrium ||

MESOZOIKUM (DRUHOHORY): TROPICKY SVET PLAZU

Prevaziné tropické klima
+ rozpad prakontinentu Pangea

= Hladina mori mnohem vys
(,,Ceské kridové more” a jeho
pozustatky

—> Evropa souostrovim = nema
dinosaury



MESOZOIKUM (DRUHOHORY): TROPICKY SVET PLAZU

era perioda p 4
4 65.5 mggg?é%ces Fﬁsg:rf?a‘\cs nf:rr;zi?!acls
kvarter | - L V 1
(Ctvrtohory) ; Pl ik
kenozoikum , i ! Lg A
neogén 23 L -9
mya E §
u 1;;,: 0
a
i

Vedle dinosaurq,
ptakojestéry, rybojestérd...

UZ v JURE diversifikace
hlavnich linii savcu

v Kridé diverzifikace
443 S g _ ‘ =2 krytosemennych (=
e I kvetoucich) rostlin, a taky

ordovik . S = na né vazanych modernich
' B e e Sl e =%  skupin hmyzu (vCely,
m-l T2 RSV | motyli, byloZravi brouci....)




era perioda p 4
kvartér
(Ctvrtohory)
kenozoikum
neogen

(ER .
perm .|

ordovik .‘
kambrium -l

MESOZOIKUM (DRUHOHORY): DVE MASOVA VYMIRANI

Vysvétleno velice dobre — asteroid o priiméru
10 km, iridiova vrstva, radioaktivita, vulkanicka

aktivita, rozsahlé pozary....

Donedavna malo vysvétleno
Vymfeni fady ,prvohornich” linii plaz( a rostlin

= Svét se uvolnil pro dinosaury, ale o cykasy a
jehli¢nany

—> Dnes vysvétlovano vulkanismem v oblasti dnesni

jizni Ciny (CO,, vzrist teplot, vzlst aridity... atd.)

Volcanically driven lacustrine ecosystem changes
during the Carnian Pluvial Episode (Late Triassic)

Jing Lu®®), Peixin zhang‘:,e Jacopo Dal Corso”(, Minfang Yang", Paul B. Wignall” ), Sarah E. Greene® (),
Longyi Shao®, Dan Lyu™', and Jason Hilton®'©

*State Key Laboratory of Coal Resources and Safe Mining, College of Geoscience and Surveying Engineering, China University of Mining and Technology,
Beijing 100083, PR China; “State Key Laboratory of Biogeology and Enviranmental Geology, China University of Geosciences, Wuhan 430074, PR China;
‘Ressarch tite of Petroleun Eploration and Development,Petrochina, Befiog 100083, PR China; wwmmwm iversity of
Leeds, Leeds LS2 91T, United Kingdom; "School of Geography, Earth, and Sciences, Ur ngham, 21T, United
Kingdom; and 'Key (aboratory of Ofl and Ga5 Reservoir, China National Petroleurn Corporation, Seifing 100083, PR China

Edited by Donald E. Canfield, Syddansk Universitet, Odense M, Denmark, and approved August 21, 2021 (received for review May 28, 2021)




KENOZOIKUM: TRETIHORY + CTVRTOHORY

era perioda p ¢ VLADA SAVCU NA CHLADNOUCI PLANETE
kvarter
(Ctvrtohory)
kenozoikum ,
neogén 23
paleogén 66
KFida | :
mezozoikum -.| 1
| | rf Témperature (T,
(dehOhOfY) Palecln:ene i GEgg? slu ace! Ollpggze?etu .e( l) Miocene ; !PIiO! P

trias .‘

& T, (°C)

i PETM Antarctic Ice Sheet
. —
m.l N. Hemisphere Ice Sheets
A G |
-.| ™ CO, = 1500 + 500 ppm *21E Climag, -

Hominins |

paleozoikum

Current global mean T: 14.5C & 1

(prVOhory) oI India-Asia collision Isthmus of Panamc T
.‘ :> Circumpolar current :>
M.l l ! E:1>l ! ARENNERNN;

60 50 40 30 20 10 0

.
Seuree Information & Graphs. James Mansen putiications
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neogen

paleogén

pliocén

miocén

oligocén

e0ceén

paleocén

piacenz
zancl
messin
torton
serravall
langh
burdigal
aquitan
chatt
rupel
priabon
barton
lutet
ypres
thanet
seeland

dan

3,6
5,333
7,246
11,63
13,82
19,97
20,44
23,03
28,1
33,9
37,8
41,2
47,8
56
99,2
61,6
66

TRETIHORY : TROPICKY SVET PALEOCEU

+ EOCENNi KLIMATICKE OPTIMUM

Uplné jiny svét - lesy mirného pasu na polech... samé listi, nejv. savci
tak 50 kg (,koné velikosti liSky“), cela savci fauna byly takové divné

Global Surface Temperature

HY

et i — Time (Ma)

Global Surface Temperature (T,)
> Eocene 1 Oligocene 1
- T T T

PETH Antarctic Ice Sheet

60 50 40 30 20 10 0




EOCEN: VRCHOL SVETA TROPICKYCH PRALESU




MLADSI TRETIHORY: GLOBALNi OCHLAZENI

NATURE | VOL 429 | 20 MAY 2004 | www.nature.com/nature

piacenz | 3,6
pliocén
zancl 5,333 - - =
, Regional climate shifts caused hy
messin 7,246 = -
gradual global cooling in the
torton 11,63 =
neogén Pliocene epoch
serravall | 13,82
miocén
langh 15,97 ush
burdigal | 20,44
aquitan 23,03 Article | Open Access | Published: 20 July 2022
chatt 28,1 Weakened pacific overturning circulation,
oligocén 0 winter monsoon dominance and tectonism re-
rupel 3.9 T = organized Japan Sea paleoceanography during
, the Late Miocene global coolin
priabon | 37,8 & Global Surface Temperature (T,) 9 9
g o Palcc:ccne 1 Eocene T ! Oligocene ! . Miocene . !P]io! P Kenji M. Matsuzaki & Masayuki Ikeda & Ryuji Tada
: barton 41 ,2 %= I'—m PETM Antarctic Ice Sheet
eocen o 25 | ] Scientific Reports 12, Article number: 11396 (2022) | Cite this article
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Nikdo vam nepovi, co ho zpUsobilo!

H1: Samotnd zména poloh kontineti a morskych proud
H2: Vzrist sklenikovych plynt orogenezi => jejich postupna absorbce do vod (pres uhli¢itany) a plid (v malo reaktivim humusu?)
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OLIGOCEN: ZACINA SE OCHLAZOVAT

Objevuji se travy. Nejdriv jako lesni primés, mokrady, atd. To otevre novou
niku: SPASACE TRAV.

Vyhoda velkého téla = zacina fantasticky pribéh KOEVOLUCE savcl a trav,
ktera nam dala Polidsténi opice, steaky, myslivost, chleba, mliko, a ORNOU
PUDU, bez spasacl a trav bychom byli v prdeli.
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MIOCEN: VZNIK SUPERKONTINENTU

zradla dost!
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srazka Amerik, miSené faun
svétu, krom Australie, Madagaskaru a Nového
Zélandu, vladnou sloni, plus velké zelvy
UZ se vSak zacind objevovat budouci
superpredator

Australopithecus sp.

PLIOCEN: RAJ VELKYCH SAVCU




MilankoviCovy cykly

Do zaCatku pleistocénu nemély
viiv:

Zemé musi byt dost chladna,
aby byly malé rozdily v pfiklonu
¢i naklonu Slunce poznat.
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PLEISTOCEN (,STARSI CTVRTOHORY*) - KLIMA V POHBU - 2.6 - 0.01 Mya
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Glacialni fauna: Yukon, Aljaska

Interglacidlni fauna: Zapadni Evropa



PLEISTOCEN (,STARS{ CTVRTOHORY") - KOLIK BYLO DOB LEDOVYCH?
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PLEISTOCEN: JAK TO VIME?
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STARSI CTVRTOHORY (,KRATKE CYKLY*“) - PRIKLAD RECKE FAUNY
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The Paradise Lost of Milia (Grevena, Greece;

Late Pliocene, Early Villafranchian, MN15/MN16a):
Faunal Composition and Diversity

Evangelos Vlachos * ), Evangelia Tsoukala *, Evelyne Crégut-Bonnoure 4, Claude Guérin **
and Dick Mol *
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STARSI CTVRTOHORY (,KRATKE CYKLY*) - SEVER STALE BEZ LEDOVCU

Reconstructed Northern European landscape from the late part of Early
Pleistocene - Cold and rough, but for long periods without ice. It is
believed that only about 800,000 years before present, glaciers arrived
in South Scandinavia and Northern Europe.
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MLADSI CTVRTOHOY (,DLOUHE CYKLY“) - NORMALNI JE DOBA LEDOVA!
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MLADSI CTVRTOHOY (,DLOUHE CYKLY*“): SVET GLACIALNIHO MAXIMA
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MLADSI CTVRTOHOY (,DLOUHE CYKLY“): EVROPA INTERGLACIALNI

Fig. 2. Eemian-
aged sites (Table
1) and LIG
paleoclimate
zones modeled
from average
annual
precipitation,
average annual
maximum and
average annual
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MLADSI CTVRTOHORY (,DLOUHE CYKLY*): LEDOVCE VE STREDOMORI
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MLADSi CTVRTOHORY: GLOBALNi ZALEDNENi A MAMUTI STEP
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MLADSI CTVRTOHORY (,DLOUHE CYKLY“): ZALEDNENI STREDNI EVROPY
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Fig. 1. Location sketch with traditional limits of the Scandinavian ice sheet in central and eastern Europe. Limits of glaciations at a land surface: D — Donian; S1 — Sanian 1,52 g
Sanian 2, B — Berezinian, O — Odranian, Dn — Dnieperian, Wa — Warta Stadial, So — Sozh Stadial, W — Weichselian (Vistulian), P — Poozierian.



MLADSI CTVRTOHOY (,DLOUHE CYKLY“): ZMENY GLOBALNI VEGETACE
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Global vegetation patterns of the past 140,000 years
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Brian Huntley B¢

First published: 16 July 2020 | https://doi.org/10.1111/jbi.13930 | Citations: 24
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MLADSI CTVRTOHOY (,DLOUHE CYKLY“): ZMENY GLOBALNI VEGETACE

SCIENTIFIC DATAi:

... B
OPEN | ngh -resolution terrestrial cllmate
patapescripTor | bioclimate and vegetation for the
last 120,000 years

: Robert M. Beyer (3, Mario Krapp(» & Andrea Manica(®



ANATOMIE DOBY LEDOVE: STADIALY A INTERSTADIALY
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KONEC DOBY LEDOVE: NESTARSI, STARSi A MLADSi DRYAS
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S ) ) HOLOCEN (MLADSI CTVRTOORY) - POSLEDNICH 12 000 let
Naprosto zasadni: konec Eemského INTERGLACIALU

Abrupt high-latitude climate events and decoupled seasonal trends during the Eemian |

Nature Communications Pre-Boreal | Boreal | Atlantic | Sub-Boreal |  Sub-Atlantic
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Fig. 4.4 Holocene global temperature reconstruction

a) Red curve (left scale), global average temperature reconstruction from Marcott et al. (2013). The averaging method does not correct for
proxy drop out which produces an artificially enhanced terminal spike, while the Monte Carlo smoothing eliminates most variability in-
formation. b) Black curve (left scale), global average temperature reconstruction after Marcott et al. (2013), using proxy published dates,
and differencing average. Temperature anomaly is expressed as Z-score, or distance to the mean in standard deviation units. ¢) Purple
thick curve (right scale), Earth’s axis obliquity is shown to display a similar trend to Holocene temperature.
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Seasonal origin of the thermal maxima at

the Holocene and the last interglacial

Samantha Bova &5, Yair Rosenthal, Zhengyu Liu, Shital P. Godad & Mi Yan

Nature 589, 548-553 (2021) \ Cite this article
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HOLOCEN (12 000 let) - VYVO] EVROPSKE VEGETACE
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A HOLOCEN (12 000 let) - ZMENY HLADINY MORI
Geodinamica

Geodinamica Acta 23/5-6 (2010) 241-253 cta

Palacogeographical reconstruction of the battle terrain

in Ancient Thermopylae, Greece

Konstantinos Vouvalidis ', George Syrides 2, Kosmas Pavlopoulos *, Sofia Pechlivanidou !, . o g | e '
and Maria-Fotini Papakonstantinou ° 3 ‘ ; S e .
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Fig. 8: The course of the ancient shoreline along the Thermopylae pass, between the “middle” and the “east gate™, during the time of the Greek — Persian
wars around 480 BC. A satellite image was used as background for the determination of the shoreline location with the present-day physiography.



SpiSe na ilustraci: HOLOCEN (12 000 let) - NEOGLACIAL

Zde jsou informace pro
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na konci holocenniho
klimatického optima.
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GLOBAL TEMPERATURES (2500 B.C. TO 2040 A.D.)
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The steppe migration climatic mechanism
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. . SH ice sheets
RN AN AN NRNNNANNRRRRRNENENN

AH ice sheets

Eocene |

Oligocene

Po vétSinu fanerozoika spolu CO2 a teplota nijak nekorelovaly!

Teplota souvisela napt. s polohou kontinentii (dost zdsadn¢)

Polednikovy transport
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Itis externally forced
by CO; with natural
variability noise

Itis a non-linear
chaotic system that
experiences
climatic shifts

coupled atmos-
phere-ocean
variability
maintained by
stochastic forcing

Intrinsic oceanic modes
produce large-scale
patterns of SST variability



A KONECNE — SKLENIKOVY EFEKT

Natural Human Enhanced
Greenhouse Effect Greenhouse Effect

Mur? heat escapes Less heat escapes
into space into space

Svante A. Arrhenius
1859 — 2 October 1927

Ut || e

=22 Hint to Coal Consumers.

R~ i A Swedish professor, Svend Ar-
2= | || | rhenius, has evolved a new theory
=l %] | of the extinetion of the human race.
= g He holds that the combustion of
£ || [coal by civilized man is gradually
o |%| | warming the atmosphere so-that in
&= |7 | | the course of a few cycles of 10,000
= || % | | years the earth will be baked in a
< |§| | temperature close to the boiling
£ | . | point. He bases his theory on the
= j accumulation of carbonic acid in the
e .atmosphere, which acts as a glass in
< g concentrating and refracting the
g 2 | | heat of the sun,
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