Paleoekologie = studium vztahu organizmu a prostredi v minulosti.

Analyza biologickych fosilnich dokladu je zaloZzena na principu aktualismu -
vétSina ZivocCichu i rostlin nalézanych v kvartérnim zaznamu Zije |

v soucasnosti.

Kvarterni paleoprostredi a jeho zmeny Ize interpretovat na pomerné

vysokém stupni spolehlivosti.

Biologicke fosilni doklady:
- mikrofosilie
- makrofosilie

Nezbytny sedimentarni a geomorfologicky kontext paleoekologického
zazanamu.



Global chronostratigraphical correlation table for the last 2.7 million years
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Figure 3 This table provides a correlation of chronostratigraphical subdivisions of geclogical time, spanning the last 2.7 million years with the applied biozonations.
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Figure 1 Stable oxygen isotope variations in marine cores spanning the last 2Myr. The values are shown as deviations from a long-
term mean. Variations in the marine isotope ratio reflect variations in the volume of global land ice, and hence the curve is primarily a
‘paleoglaciation’ curve, and only indirectly a paleoclimatic curve. Interglacial stages are shown in yellow, and glacial stages in blue. See
Lowe and Walker (1997) and Lowe (2001) for further details.
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Figure 1 Schematic representation of the global thermohaline circulation. Surface currents are shown in red, deep waters in light blue,
and bottom waters in dark blue. The main deep water formation sites are shown in orange. Modified from Broecker, W. S. (1991). The
great ocean conveyor. Oceanography 4, 79-89; from Kuhlbrodt, T., et al. (2006). On the driving processes of the oceanic meridional

overturning circulation. Submitted for publication.



Figure 11 Deviation of surface air temperature from zonal
mean (°C). From Rahmstorf, S. (2000). The thermohaline

ocean circulation—A system with dangerous thresholds?
Climate Change 46, 247-256.



Morské prostredi v kvartéru
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Holocenni vyvoj Baltského more

FIGURE 158 Postglacial development stages of the Baltic Sea. A = Baltic Ice Lake, B = Yoldia Sea,
C = Ancylus Lake, D = Litorina Sea (from Eronen, unpublished)

L o e

t BALTIC ICE LAKE

£10,300 BP

o ISOBASES mas|
| LAND

[ SALINE WATER

= FRESH WATER =g

ICE A

YOLDIA STAGE
10,000 B

ANCYLUS LAKE -
9300-9200 BP

LITORINA SEA

7500-7000 BP —

Baltic Ice Lake from deglaciation to 10,300 BP
Yoldia Sea 10,300-9500 BP

Ancylus Lake 9500-8000 BP

Litorina Sea 8000 BP-present

Ehlers (1996)



Saltwater phase

Freshwater phase

Holocenni transgrese v cernomorské panvi

B 3,600 yea“rs ago

A core sample from deep in
the Black Sea shows an abrupt
change from light-colored sed-

iments deposited when the basin
was a freshwater lake to darker,
organic-rich sediments laid down
after the inflow of salt water—
evidence of a sudden transition
from lake to sea

UKRAINE

In 1998 Walter Pitman and William Ryan,

American geologists and co-authors of

the book Noah's Flood, postulated that

stories of a great deluge recorded in the

Bible and other ancient literature may :

have grown out of a cataclysmic event:d ==

violent flood that made refugees of thogé =

who lived along the shore of the Black 8 g e |
Sea and transformed the basin from fresh- T | JRKE ¥
water lake to saltwater sea. Using core

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
perfectly matched
Pitman and Ryan'’s | spectiv

} MORE ON OUR WEBSITE

e, al nationalgeo
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GEORGIA
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TURKEY

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 flooded the basin about
7.500 years ago
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Crimea

Shipwreck
sites

Using sophisticated sonar and a
simple dredge, Ballard discovered
the beach of the ancient freshwater
lake 500 feet below the surface and

Sinop

Karakum

P Ikiztepe

Turricaspia
ja lincta

Dreissena

rostrifagmis~ -
var. @

findings.

graphic.com/ngm/0105,

miles from the modern shore

When the last ice age waned
some 12,000 years ago, world
oceans rose as glaciers melted
In the scenario suggested by
Ryan and Pitman, the swollen
Sea of Marmara breached the
Bosporus Valley (right), and salt
water poured into the Black Sea
Basin, then a freshwater lake.
The new sea settled into two
layers: a brackish upper layer
and a deeper, salty layer bereft
of oxygen and life

Ryan, Pitman (2000)
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Terasy koralovych Utesl, Papua New Guinea
(konstantni vyzdvih 0,5 mm/rok)




Hlubokomorské sedimenty

mocnost kvartérnich sedimentud v Pacifiku ~ 300 m,
v Atlantiku ~ 500 m (ve vrtech kratsi Casové useky, lepsi rozliseni
zdznamu)

hiaty v sedimentaci - eroze morskymi proudy, sesuvy, turbidity,
nutno hledat ploSiny s minimalni redepozici - napr. Salomon
Plateau v z. Pacifiku

korelace mezi vrty — markers, datovani



Klasticka slozka hlubokomorskych sediment(
jemny terigenni material - jil frakce
prach a jemny pisek navaty vétrem, antropogenni - popel z parniku
hrubsi castice - IRD (Heinrichovy vrstvy)
béhem maxima posledniho glacialu - zvyseny prinos terigenniho
materialu do mofi (obnazené selfy, zvysena eroze ricni, glacialni,

eolickd) nez v interglacialnich podminkach



Organicka slozka hlubokomofrskych sedimentu

hlavni komponenta hlubokomorskych sedimentu (schranky

foraminifer, radiolarii, diatom)

Vertikdlni zonalita organickych sediment
- 0-2000 m sedimenty s fragmenty schranek mékkysu
- 2000-4500m globigerinova bahna

- pod 4500 m cervené hlubokomorské jily

CCD — Carbonate Compensation Depth



Zaznam 80/*e0 (6120) ze schranek foraminifer — rekonstrukce
kvartérni klimatické historie.
180/160 — 180/160

6180 = x 1000
180 /160

sample standard

standard

Sedimentarni sekvence hlubokych mori zaznamenavaji globalni
klimatické zmény.




lzotopické slozeni morské
vody v glacialu a interglacialu

Lowe a Walker (1997)

Glacial

~Glacial rnaxlmurn,
xpanded ice sheets

// 8180-~-30%0

ca 120m LSL

“Continental land mass

8'80 ocean
~+1.5%u

Interglacial

/lce sheets
reduced in size

MSL

8'80 ocean
~0.0%o0

Figure 3.44 Variations in surface water oxygen isotope ratios
during times of glacial maxima and interglacial high sea-level
stands (minimal ice cover).



Kontinentalni zalednéni




Zalednéni severni polokoule

http://www.qpg.geog.cam.ac.uk/Igmextent.html



Sedimentarni prostredi ledovce

supraglacial subenvironment
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Figure 3.1 Schematic model of the the supra-, en- and subglacial ‘subenvironments’ within the
marginal zone of a continental ice mass. A classification of the principal sediment facies in ice-marginal

zones is shown in Table 3.2 (after Brodzikowski & Van Loon, 1987). Lowe, Walker (1997)



Mocnost skandinavského kontinentalniho ledovce

2 $ : | ﬁE Density 90 kg m_x

= SR iR NEE s e

e )

Not to scale

Isostatic uplift forms a crustal bulge

.' (b)

Isostatic subsidence forms a crustal depression

J Surface of crust before ice load

Figure 2.13 A computer model of the Fennoscandian ice sheet at its maximum extent (after Boulton Figure 1.10 Ice and isostasy. Because the Earth's crust ‘floats’ on denser mantle (a), ice loading causes a crustal
etal., 1985). depression which displaces the mantle, forming a crustal bulge beyond the ice (b). (c) A cross section across the

present day Greenland ice sheet, showing the crustal depression beneath.



5 o an 10° 15° 20° 25° 30°

A shaded relief map of
Fennoscandia, showing the
current apparent uplift rates (in
mm/yr) as well as the locations
of earthquakes with magnitudes
greater than 3.0 since 1965

Dehls et al. 2000, QSR
19, 1447 - 1460




Pleistocenni zalednéni Moravy a Slezka

MLegend

Saalian maximum

Elsterian maximum‘\i 4

Nyvlt et al. (2011)

22. Maximdin{ roz¥tfent sedimentii kontinentdintho zaled-
nénf na severni Moravé a ve Slezsku (Ruzicka 1995).

Ruzitkova et al. (2003)



Kontinentalni zalednéni severnich Cech
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Horsky ledovec a jeho ulozeniny

BM — bazélni moréna

KM - koncova moréna

LM — laterdini (bo&nf) moréna
Gf — glacifluvidlni sedimenty

14. Schéma horského ledovce a morfologickych tvarit jeho uloZenin . .
(M. RUZICKA in ROZICKOVA et al. 2001). Ruzickova et al. (2003)



Pleistocenni zalednéni Alp

FIGURES 3A AND B (3] Pleistocene glaciation of the Alps, based on Glickert {1987) and Lister et al
{1998). {Map by Andreas Brodbeck) (b) Geological survey (New Zealand Geological Survey 1973).

{Map by Bill Mooney)

e Modern glaciation
e Livomo ‘ 1\ P Glaciated areas (Wiirm)
LW“'" 4 1 |
£ A ===- Glaciated areas (Riss)
o o i-ﬁ JS 12°E - Glaciated areas (Mindal)

Snézna (firnova) ¢ara se v poslednim glacidlu nachazela o 1200 m nize nez dnes, ve stf. pleistocénu o

1300-1400 m nize nez v soucasné dobé Fitzsimons a Veit, 2001




Zalednéni Krkonos

Developments in Quaternary Science, Vol.15,



CERNE JEZERO — MORENA (GEOMORFOLOGICAL SITUATION)
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CERNE JEZERO — MORENA PROFILE
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53. Morfologicky vyrazny val koncové morény — starSi istupové
stadium posledniho zalednéni

Stratigrafie: svrchni pleistocén

Lokalita: Obfi dil, KrkonoSe

Foto: M. Ruzicka 1995

54. Morfologicky vyrazny val koncové morény — ustupove
stadium

Stratigrafie: svrchnf pleistocén

Lokalita: Prasilské jezero, Sumava

Foto: M. Ruzicka 1998

Ruzickova et al. (2003)



Periglacialni procesy

- permafrost, geliflukce

- mechanické (mrazové) zvétravani

- eolicka Cinnost

- Ficni Cinnost

- svahoveé procesy

- denudaéni a akumulaéni oblasti CR



RozSifeni permafrostu na s. polokouli dnes a v blizké budoucnosti

Permafrost underlies about 20 percent of the land

in the Northern Hemisphere. It is widespread within
the Arctic Ocean’s continental shelves and in parts ol
of Antarctica. Alpine permafrost occurs at lower ¢ 2
latitudes in areas of high elevation. Permafrost
regions in Canada, Alaska, northern Siberia, and
Scandinavia are facing some of the fastest warming.

Extent of Permafrost

B - S [ Steble

leu.tad Spn;'ndin Di-cnr;ﬂn uous Continuous permafrost
(0-10%) (10-50%) (50-80%) 90-100%) 2050 {all types}

TODAY

ARCTIC
OCEAN

SOURCES:

NATIONAL SNOW

AND ICE DATA CENTER,
UNIVERSITY OF COLORADO;
PROJ

VLADIMIR ROMANOVSKY,

g:unnu NGM MAPS. Scale varies in this perspective.

National Geographic
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Charakter permafrostu

\ 1 hreatening

.7

PERMAFROST IS FROZEN GROUND that remains at or below
0°C (32°F) for two or more years. Most of the world’s permafrost

has been frozen for millennia, trapping massive amounts of carbon

in organic material. As climate change thaws the terrain, the

unleashed greenhouse gases could contribute to rising temperatures.

But more thawed ground could also spur vegetation growth, which

would soak up carbon dioxide.

'YPES OF PERMAFROS

In areas of extreme
cold, permafrost up
to thousands of feet
thick lies below a
layer of soil a few feet Where thg averape
deep called the active annt{al AN tempera-
layer, which freezes ture is slightly below

and thaws with the freezing, perm'afrost
seasons. Plants grow ranges from discon-
only within this layer tinuous to sporadic,
of the permafrost. topped by a deeper
active layer of up
to ten feet.

SOURCES: NIKOLAY 1, SHIKLOMANOV
AND FREDERICK E. NELSON, UNIVERSITY
OF DELAWARE; NATIONAL SNOW

AND ICE DATA CENTER, UNIVERSITY

OF COLORADO; KATEY WALTER
UNIVERSITY OF ALASKA FAIRBANKS:
BEANARD HALLET AND RONALD 5.
SLETTEN, QUATERNARY RESEARCH
CENTER, UNIVERSITY OF WASHINGTON,
U.S. ARCTIC RESEARCH COMMISSION,
ART BY CHUCK CARTER

146 NATIONAL GEOGRAPHIC * DECEMBER 2007

Greenhouse gases
released when organic
matter thaws and
decomposes could
add to the 800 billion
metric tons already

in the atmosphere.

Permafrost regions that now experience shorter,
milder winters are gaining a thicker, warmer
active layer. Carbon stored in organic matter
in the upper reaches of permafrost is estimated
to range from 500 billion to 1,000 billion metric
tons. Warmth increases microbial activity, which
speeds the decomposition of organic material
and, potentially, the release of carbon dioxide
and methane into the atmosphere.

National Geographic
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Mrazové kliny
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Obr. 26. Mrazové kliny ve S§tércich
pouzdfanské terasy zjz. od Popic v Dol-
nomoravském uvalu. 1 - antropogenni
sedimenty; 2 - silné pis€itd humozni
hlina s valouny (holocenni pida); 3 - re-
zavéhnédy Stérk s valouny primérné ve-
likosti 3-5 cm; 4 - hnédy, narezivély ji-
lovity stfedni az hruby pisek s ojed.
valouny do 3 cm; 5 - svétlehnédy Stérk
s valouny priimérné velikosti 3-5 cm;
6 - svétlehnédy stérk s valouny primér-
né velikosti 2-3 cm; 7 - svétlehnédy,
misty vyrazné vertikalné zvrstveny pfe-
vazné stfedni eolicky pisek s ojed. valou-
ny v horni levé ¢asti pravého klinu
(mladsi vloZeny klin) do 6 cm, s Cerny-
mi, éokoladovéhnédymi a rezavymi
pruhy; 8 - rezavéhnédy stfedni jilovity
deluvialni pisek s ojed. valouny do 4 cm,
s éernymi, Gokoladovéhnédymi a rezavy-
mi pruhy. 3-6 = spodni pleistocén, 7-8
pleistocén, mladsi nez mindel. Podle
T. Czudka et al. 1992.

Czudek (2005)



Mrazove kliny

33. Deformace kryoturbaci

Struktura: stfiddni poloh stfedn& zrnitého piscitého Stérku

a hrubozrnného pisku

Textura: piivodni subhorizontdlni zvrstveni je poruSeno
kryoturbaci — pfi opakovaném promrzini a tdni pronikal sediment
z podloZi do nadloZi a vytvofil tzv. palsy; ploché a protazené
valouny jsou Casto orientovdny paralelné s nerovnym rozhranfm
obou vrstev

Stratigrafie: stfednf pleistocén, terasa Vltavy

Lokalita: Hostin u Vojkovic (u Veltrus)

Foto: J. Kadlec 1997

. www.geology.cz
wuu. geologyicarfoto/z38a0 8 2




Polygonalni puda
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Nivni prostredi




4C age

— 0 ka

Huolocene

— 1 ka

10 ka

— 11ka

Late Fleniglacial

13 ka

— 14 ka

Late Fleniglacial

YWaichselian

27 ka

— 39 ka

Middle Pleniglacial

aeolian activity floodplain dimensions fluvial style

law high

lowe st-energ etic
meandering

high-energetic
braided

low-energetic
reandering

lower-enargetic
braided

v high-energetic
v braided

, higher-energetic
, anastomosing

low-energetic

1
1
I
I
i
I
1
1
I
' anastoma sing
i

I

Iy high
e prosion phase
Pwmore yary distinct erogion phasze

Fig. 1. Compilation of fluvial changes in the Vecht valley from the
Middle Pleniglacial to the Holocene with phases of erosion and aeclian

activity (adapted from Huisink, 2000).

Vandenberghe J (2003)
Climate forcing of fluvial
system development:
an evolution of ideas.

Quaternary Science Reviews
22:2053-2060



Terasovy systém Vitavy
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Sedimentarni télesa divocCici feky

boéni val

pricny val

Ruzickova et al. (2003)



DivocCici reka




Sedimentarni télesa meandrujici feky

\ proudnice pfi povodni

zazemnéné
opusténé rameno

iiz:. prostor Wk
N ovodﬁovéhﬁ
jezera

vertikalni e
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lateralni

—
akrece
rameno nahle
opusténé
v koryté:
g rameno :
1 postupné Cefiny
’ opusténé s M
g lavice
4;‘,—’ 3 |-.' .;

starého

koryta I organické sedimenty

Ruzickova et al. (2003)



Meandrujici Ficni tok

Colour Plate 11 Examples of chute and neck cut-offs. Owl Creek, Alberta, Canada. Photograph by Airphoto, Jim Wark.

Charlton (2008)



Rez korytem se sedimenty divogiciho a meandrujiciho toku

PRUTOCNA KORYTA

e

-
EEE S
L

_ MOCALovITY
% USEK

ACRADACNI VAL
AT

Lozek (1973)



Sedimenty toku lateralné aktivniho a neaktivniho

(a)

Vertical accretion
deposits

o scroll bars
S

/ !

Undercut Point bar lateral accretion
bank deposits deposits
(b) Natural
levees

Back swamp

Vertical accretion
deposits

Figure 8.9 Some of the features associated with (a) medium-energy non-cohesive meandering floodplains, (b) low-
energy cohesive floodplains. Adapted from Nanson and Croke (1992).

Charlton (2008)
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LABE RIVER MEANADERS — GEOLOGICAL SITUATION
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CHRAST - POLLEN PROFILE
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Jezerni sedimenty
- klastické (autochtonni, allochtonni)

- chemické — karbonaty (jezerni kfida)
— bahenni rudy (Finsko, Skotsko)
— solna jezera (natronova — Na,CO;, Na,SO,,
boraxova-Na,B,0,.10 H,O)

- organickeé — diatomit (kfemelina),
— raseliny, slatiny
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Teplotni rozvrstveni vodniho sloupce v jezefe

[

epilimnion
(horni vrstva vody)

hypolimnion
(hlubinna voda)

%,, 15 30735 S
Lot

léto

Zlma

4°

Rihova Ambrozova, 2007
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HRABANOVSKA CERNAVA POLLEN PROFILE
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Sur - Late Glacial and Holocene former shallow lake in Pannonian
lowland near Bratislava

PETR L., ZACKOVA P., GRYGAR T. M., PISKOVA A., KRIZEK M., TREML V. (2013): Sur — former Lateglacial
and Holocene lake on westernmost margin of Carpathians, Preslia, 85, 239 — 263
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SUR 1 - POLLEN PROFILE
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Eolické sedimenty
(sedimenty navaté vétrem)

Sprase




Transport prachu vétrem

rychly transport prachovych mrakd na vzdalenosti pes tisice kilometr(

silny, pfevézné od zapadu vanouci vitr v relativné izkém pdsu ve svrchni troposféie

[ vy3§i uroven prachovych mrak(

silné
do vzestupné

10 km |vzdusné proudy sestupny vzdudng S

suché spady z nizkych mrak, proud
tvofi akumulace sprasi, jejichz mocnost
S8 zmensuje se vzdalenosti od zdroje

suché usazeniny prachu

26. Schéma dvou transportnich modelit eolického prachu (Pye 1995, upraveno).

\Q\}\\\-\\\\‘\\\‘ '\\\

\ ) \“\}\.\\}.\‘ '."\

sedimentace
v oblastech vzdalenych od zdroje  z de$fovych srazek

Ruzickova et al. (2003)



Transport pisku vétrem

.. dlouhodoba suspenze

vitr
jemny prach a jilové &astice
stiedné& zrmity 9 kratkodoba suspenze
az jemnozrnny pisek
\D (> hruby
hrubozrnny transport saltace ) o / a stiedni prach
pisek viedanim turb\::ilentm
ry o

«to D e e00% S0 ,000 Y
Y AR e R T TR -

25. Model eolického transportu a sedimentace (PYE a Tsoar 1987, upraveno).

Ruzickova et al. (2003)



Sprase

e pokryvaji 5-10 % povrchu kontinent(, stepni oblasti, intenzivni proudéni vzduchu tvoreny prachem (~ 0,05 mm)
transportovanym vétrem v suspenzi,

vetsi zrna transportovana pri zemi saltaci, charakteristické opracovani povrchu zrn

e zdroj prachu - pousté, holé deflacni plochy v mistech, kde se Cerstvée ulozily sedimenty ledovcové, ricni, proluvialni

epfevlada kfemen, podstatné méné zrn karbonatu, Zivcq, slidy a jilovych minerdld, tézké minerdly, > 40 vah. % CaCO,,

vapnitost sprasi je nezavislad na geologickém podkladu, sialicko-karbonatové vétrani - uvolnuje karbonat ze silikatt, ktery
zUstava pfi povrchu sprase, ¢innost mikroogranizm

e vysoka porovitost, sloupcovita odluc¢nost, bez vyrazného zvrstveni

e chladna obdobi pleistocénu, periglacialni podminky
e zrnitost zavisi na vzdalenosti od fi¢ni nivy, zdroj pisku

e proveniece sprasi dle téZzkych mineral(, v CR fadové kilometry, desitky kilometrd, Ukrajina a Asie stovky tisice kilometrd



Nussloch correlation NGRIP 3820 and Ca2+

stratigraphy Nuss-NGRIP stratigraphy
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Figure 2. Stratigraphic correlations between Nussloch paleosols and NGRIP interstadials (GlIs) (modified from Rousseau et al., 2017). Map
asinFig. 1.8 180 (%o, in blue) and the dust concentration (part/uL, in brown) records in the NGRIP ice core over the interval between 60 ka
and 15 kab2k. Nussloch stratigraphic column from Antoine et al. (2016) modified.



Map of loess distribution in Europe
scale 1: 2 500 000
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Rozsifeni eolickych sedimentd v Ceskoslovensku
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26. Sprade a ptibuzné uloZeniny v ;Csskoslovemku. 1 — spraSe, 2 — prachovice, 3 — vdpnité a sprasové vaté pisky. (Podle podkladt z Geo-
fondu i vlastnich pozorovani.)

Lozek (1973)



Klimaticky cyklus vzniku sprasi a fosilnich pud
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17. Pribéh kvartérniho klimaticko-sedimentaintho cyklu (odvozeného z vyvoje sprasovych sérii

snch¢eh oblasti)

Lozek (1973)
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Komplex spraéi a fosilnich plid - Cerveny kopec v Brné
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Figure 4. Scction of Cerveny Kopec (CK — Red Hill) at Brno, Czechoslovakia, showing semicontinuous sequence of soils and sediments
of Brunhes and Late Matuyama age, cut into Miocene clays and Devonian conglomerates. Horizontal scale shows distance from the Svratka
River. CK I-5 are individual terraces, A to K baselines of corresponding glacial cycles. Section exposed by brick-loam excavations or bore-
holes. (See location in Figures 12 and 13; detailed stratigraphic column in Figure 5.)

Kukla (1975)
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Vaté pisky




RozSifeni oblasti s vyskytem eolickych pisku
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Monroe, Wicander (1997)




Navaté pisky

e pouste, morské pobrezi

e pleistocén - obnazeny Self, terasoveé sedimenty, glacifluvialni
sedimenty

e vznik na konci doby ledové (pred rozvojem vegetace a pud)
a v holocénu (v aridnich oblastech)

esz. Evropa (Britanie, Belgie, Holandsko, Némecko, Dansko,
Polsko) - vétSinou horizontalné zvrstvené pisky (cover sands),

smeérem k V pribyva dun (zvysuje se aridita)



Eolické opracovani kiemennych zrn

Ruzickova et al. (2003)



Piskové duny

Wind Direction of
dune migration
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FIGURE 15.10 (a) Profile view of a sand dune. (b) Dunes
migrate when sand moves up the windward side and slides down
the leeward slope. Such movement of the sand grains produces a
series of cross beds that slope in the direction of wind movement.

D

Figure 13.24
Types of sand dunes. (A) Barchans. (8) Transverse dunes.
(C) Parabolic dunes. (D) Longitudinal dunes (seifs).



Somotor — vychodni Slovensko
mezidunova snizenina




Navaté pisky v Ceské republice
V blizkosti vodnich tokl pokryvaji nejmladsi ficni terasy,
nejsou znami starsi nez z posledniho glacialu

e Udoli velkych fek (Polabi, j. Morava, j. Cechy), duny na v. biezich

* navaté pisky nevapnité, vapnité (pokryté stepni vegetaci) - jv. Morava

eVapnité vaté pisky na vychodnim Slovensku jsou remodelované fluvialni sedimenty



181. Piskové duny v ddoli feky LuZnice
Vyska dun 3,5 m
Lokalita: Piskovy vrch u Vlkova (u Veseli nad LuZnic)
Foto: E. RuZickové 1997 .
Navaté pisky v Ceské republice
V blizkosti vodnich tokl pokryvaji nejmladsi
Ficni terasy,
nejsou znami starsi nez z posledniho
glacialu

e Udoli velkych rfek (Polabi, j. Morava, j.
Cechy), duny na v. bfezich
182. Piskova duna v udoli feky LuZnice L, L, ,
Vyika duny 3-4 m * navaté pisky nevapnité, vapnité (pokryté

Lokalita: Slepici vrSek (u Lomnice nad LuZnici)
Foto: E. Rizi¢kovd 1997 stepni vegetaci) - jv. Morava

eVapnité vaté pisky na vychodnim
Slovensku jsou remodelované fluvialni

sedimenty

Ruzitkova et al. (2003)



Svahové sedimenty

Fractures

Slump block

@ FIGURE 11.10 In a slump, material
moves downward along the curved surface of a
rupture, causing the slump block to rotate
backward. Most slumps involve unconsolidated
or weakly consolidated material and are typi-

Surface of rupture cally caused by erosion along the slope’s base.




Svahové sedimenty (deluvidlni, colluvial deposits)

- transport podminén gravitaci
roli hraje také voda, led, vitr, sklon svahu

v

Clenéni: gravitacni s.s.
gravitacni sesuvové
gravitaCni plouzené
gravitacni proudové
splachové

Vyskyt

219. Gravitacni sedimenty s. s. — blokové pole

£ Struktura: blokovy Stérk tvoreny ostrohrannymi klasty
& nepravidelného tvaru, Gdstecné tvaru péti- a Sestibokych hranola

Textura: chaotickd, ,,openwork*

# Stratigrafie: pleistocén-recent
% Lokalita: Brnd — svah pod Certovou jizbou (u Ustf nad Labem)

Foto: E. RiZi¢kovad 1997

- dynamicky horsky reliéf — sklony svaht do 40°

- skalni mésta v Ceské kiidové panvi
- Ceskeé stredohori

- krasové oblasti — sedimenty jeskynnich vchodU (opady,

tmelené CaCoO,).
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Hybkana - It is 11,5 depth former lake, Vihorlat mts. in 950 m.a.s.l.

HAJKOVA P., PARIL P., PETR L., CHATTOVA B., GRYGAR T. M., HEIRI O. (2016): A first chironomid-based summer temperature reconstruction (13-
5 ka BP) around 49 degrees N in inland Europe compared with local lake development, Quaternary Science Reviews, 141, 94-111
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Fig. 3. Results of the chironomid-based Tj,y reconstruction (at 820 m a.s.l. and adjusted to modern sea level using lapse rates of 0.6 °C/100 m), the NGRIP 3'®0 record, Betula pollen
influx, 1st DCA axis of pollen, diatoms and chironomids, chironomid productivity (head capsules per 1 g of dry sediment), chironomid diversity (rarefacted number of taxa), diatom

diversity (species per 400 counted valves) and diatom-based epilimnetic total phosphorus. The asterisks indicate layers with Derotanypus presence and the arrow indicates the dry

layer. The colder periods discussed in the text (low reconstructed Ty,y) are indicated by grey shadings. Data about 180 concentrations from Greenland ice core were obtain from
http://www.iceandclimate.nbi.ku.dk/data/ This data file accompanies the following two papers: Seierstad et al. (2014) and Rasmussen et al. (2014).



HYBKANA - pollen profile

Hypkana (820 m a.s.l.; Vihorlat Mts; Slovakia)
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Fig. 7. Pollen percentage diagram with time scale in calibrated years BP (before 1950). At the end of the diagram, microcharcoal particles influx and total pollen influx are given. The local pollen zones are based on results of Con
cluster analyses with square root transformation of fossil data.
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258. Gravitacni plouzené geliflukéni sedimenty, dalSi Cdst
profilu z foto 257

Ve spodni Cdsti je geliflukei pfemistény pisek (vlevo od kladiva
s tenkou polohou klastii Cedice), ve svrchni ¢dsti geliflukel
premisténé zvétralé CediCové tufy s bloky cedice

Textura: subparalelni zvrstveni po svahu, nepravidelné zvInéni,
vyvle€eni a nadufovani vrstviCek, stopy hrnut{ (typické znaky pro
geliflukcei)

Stratigrafie: pleistocén

Lokalita: Usti nad Labem-Stiekov

Foto: M. Ruzicka 1995

259. Gravitacni plouzené geliflukéni sedimenty

Zvétraly terciérni tuf (prachovity jil) redeponovany geliflukef,

ve svrchni ¢asti s inkorporovanymi (,,plovoucimi*) kameny

a bloky ¢edicovych hornin

Textura: subparalelni zvrstveni, stopy hrnuti a ,,obtékdni*,
zaboreni bloki do plastického podloZi; nékteré protazené CediCové
bloky jsou delsi osou orientovdany souhlasné se smérem transportu
(na snimku smér kose zleva doprava)

Stratigrafie: pleistocén

Lokalita: BeneSov nad Ploucnici

Foto: M. Ruzicka 1995

RGzickova et al. (2003)
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Obr. 268. Priklady profili svahovymi uloZeninami. A - profil na tpati Ripu u Ctingvsi: svahové suté s polohami fosil-
nich pid a eolickych sedimenti z pfechodniho intervalu mezi pliocénem a pleistocénem. Rimskymi &islicemi jsou
vyznaceny litologicky pestfe vyvinuté sedimenta¢ni a piidotvorné cykly (V. LoZek 1995). B — pfes 10 m mocny profil
uloZeninami stfedniho pleistocénu na tpati Stranské skaly v Bmné& (podle R. Musila 1965, upraveno). Cisla vyznaduji
nisledné sedimentatni cykly: fluvidlni a nivni (I, I), svahovinny (III), spragovy (IV), vyse (V-VI) soubor svahovin
a fosilnich pidnich sedimenti s interglacidlnimi faunami tzv. biharského (= cromerského) obdobi a holocén (VII).

Chlupac et al. (2002)



Kvartérni vulkanity a pyroklastické sedimenty

3. neovulkanicka faze (2,7-0,9 Ma)
- nasypané kuzely, lavové prikrovy, proudy, Zily nebo stratovulkany

Zapadni Cechy — kuZele struskovych pyroklastik a Zily
- Komorni hlirka (0,11-0,95 Ma) — pyroklastika melilitu, protatého

Zilou nefelinitu,
- Zeleznd hlirka (0,17-1,50 Ma) — olivinicky nefelinit

Nizky Jesenik
- stratovulkany Maly a Velky Roudny (bazanitové a cedicové lavové
proudy az 5 km dlouhé a 50 m mocné), Venusina sopka a Uhlirsky

vrch (stari 3,3-0,8 Ma)

Dozvuky vulkanické Cinnosti
- vyrony CO, — SOQS, ve vrtech (Slany, Bruntal, Rymarov)



Zelezna hiirka — pyroklastika sloZeni olivinického nefelinitu

Foto R. Grygar



Maarova jezera, Eifel Nemecko
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Sedimenty jeskynnich vchodu
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63. Stavba jeskynni vyplné (jeskynni série). 1 — huméznf hlina s hrubou suti, 2 — prosintrované
slabé humézni hlina, 3 — pénitec, 4 — sintrové polevy a stalagmity, 5 — sut se slab& humézni
hlinitou vyplni, 6 — spras (spodni hranice deformovdna mrazem), 7 — mrazov4 drt, 8 — ostroh-
rannd sut se spraSovitou vyplni, 9 — hrubsi suf s mfrn& humézni vyplni, 10 — hnédé a% narudlé
jflovité hliny (z84sti materiél terr), 11 — sprafovit4 hiina s hojnou sutf, 12 — fosfitové hliny,
13 — jflovité vnitrojeskynni sedimenty, 14 — rozvleteny materiél vyplné pfed vchodem.
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Krasové oblasti Ceskoslovenska
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Karbonaty krasovych pramenu _ A0St sriown_,

« krasové vyvéry (vapencove oblasti) — pénovcove
kaskady, vétsinou holocenni stari

* puklinové a vrstevni prameny (napf. slinovce, bridlice)

« prameny na zlomech (termalni vody) — akumulace

v podobé travertinovych kup, viidlovce, pramenity,

UKléda’nl’ béhem Celého kva rtéru i V neogénu 62. Pénitcovy previs. 1 — nékdejsi strop pfevisu, 2 — dnesni povrch skaly, 3 - p(‘nitec.,
4 — pénitec s jeskynnimi perlami (vznikly pfi silném zamokteni dna pievisu), 5 — hlinitd sut,
6 — humoézni hlinitd sut (rendzina na svahu pfed pfevisem).
Penovce

- sypkeé, strukturni

- kaskadove stupne, vyplné udoli

- hojné paleontologické pozustatky (listy, plody, pyly,
mekkysi, ostrakoda, obratlovci)

- hojné archeologické pozustatky - osidleni pfi pramenech



Svaty Jan pod Skalou — pénovcova
kaskada
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MITUCHOVCE - calcareous spring fen in Biele Karpaty mts.
Landscape of rich grassland

Hajek, M. et al. (2016) Contrasting Holocene environmental histories may explain patterns of species
richness and rarity in a Central European landscape. Quaternary Science Reviews 133:48—61

= White Carpathians @ study site
== = SW - NE boundary

—— - Czech Republic - Slovakia boundary @ other discussed sites - pollen
@ @ Extremelly species-rich grasslands (9) other discussed sites - molluscs
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1 - Mituchovci (study site)

2 - Vracov (Kunes et al. 2015)

3 - Dubrava (Jamrichova et al. 2013)

4 - Dibrava (Jamrichovd, unpubl.)

5 - Kazivec (LoZek 2008)

6 - Heridnlv laz (LoZek 2008)

7 - Miticka slatina (Jamrichovd, unpubl.)
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Fig. 1. Geographical position of the study site. Distribution of extremely species-rich grasslands, limestone outcrops of the klippen belt and other discussed palaeoecological profiles
in the region is shown. The range of arboreal pollen percentage (AP) calculated from the terrestrial sum is shown for all pollen profiles for the period 8740—6570 cal yr BP, i.e. zone 3
in our profile which corresponds with the bottleneck for light-demanding species. The border between the south-eastern and north-western part of the White Carpathians is
approximated according to plant grid-based occurrence data (the first TWINSPAN division in Otypkova et al. 2011).




Mituchovei (438 m a.s.l., White Carpathians, SR)
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Fig. 3. Pollen diagram of the Mituchovci profile: time scale (both in calibrated years BP and calendar years BC/AD); depth scale; cumulative diagram showing proportions of arboreal plants, herbs (without local taxa), weeds and crops;
curves showing percentages of individual fossils on a depth scale; zonation; archaeological periodisation. Pollen was identified by L. Dudova
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