Krajina v kvarteru (podzimni semestr 2018)

Reky v kvartéru
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Podeélny profil reky

Konkavni tvar podélného profilu - rast prutoku a zjemrnovani
sedimentu po proudu.
Lom spadu — litologie, pokles erozni baze, tektonické pohyby.
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KORYTA

VELIKOST KORYTA
= Sirka koryta (w)

» hloubka koryta (bankfull) (h)
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konkavni profil feky
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TVAR KORYTA
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Degree of
sinuosity
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PARAMETRY DEFINUJICI
TVAR KORYTA 1105
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one thalweg
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channel belt
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FAKTORY OVLIVNUJICi CHARAKTER KORYTA

= stabilita bireht - jilovité sedimenty odoln

e

v

|Si nez piscité

= druh transportovaného materialu — dominance dnovych splavenin = tvorba lavic (bart)

» vegetace — ovliviiuje stabilitu bfehu

= zmény vodnosti — zavisi na velikosti zdrojoveé oblasti a klimatu
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Fig. 5.5 Brahmaputra River immediately north of its
confluence with the Ganges River, showing braided
channels and undivided sinuous channels that are also
anastomosed. Scale bar is 20 km. Photo courtesy of C.S.
Bristow, also published in Bridge (1993a).



CHARAKTER PROUDENI
* linearni proudéni

e turbulentni
proudéni
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CHOVANI PROUDU NA SOUTOKU
Kelvin-Helmholtzovy viry

Vyrazné turbulentni struktury na rozhrani dvou
stékajicich se proudu se silnym eroznim ucinkem

Vypliiovani vzniklych depresi sedimentarnimi télesy se
strmymi spadovymi stranami.

Confluence 8 —_—

: Scour
‘ O T, .
% ﬁ

:
Separation zone bar

X2 S -—
W
KHv
Key «—> 1 Cx

/a/é/ Kelvin Helmholtz
vortices {(KHv)




SEDIMENTACE Z PROUDU

DYNAMIKA PROUDU
Froudovo éislo: | Fr=u /| hg
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SEDIMENTACE V KORYTECH - z nlediska zachovani vétsina fluvialnich

sedimentl ukladanych v glacialnich podminkach.

SEDIMENTARNI TELESA
RICNi LAVICE (BARY) — sedimentarni makroformy

Jesep (poinbar) Vnitrokorytové lavice (channel bars)

G Ve




J ES E PY Decline of mean flow velocity,

bed shear stress and stream

power
(chapano jako sedimentarni télesa) Accretion 1) “\

topography ; . : 3
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proudu , , AN A :;
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* Zmensovani velikosti bedforem Sess v y .

duny, Cefiny

“scroll bars* — typicka topografie jesepu; Bider aliividim

periodické opakovani migrace a agradace Erosional surface
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VNITROKORYTOVE LAVICE (BARY)
-“dvojstranny jesep®, generelné vSak migruje po
proudu = poproudova akrece (DA —
downstream accretion)

Specifika:

» dochazi k rozvétveni a spojeni proudu

» lateralni akrece na obou stranach (za vysoké a
padajici hladiny)

 zafezavani novych kanall do povrchu lavic pfi
klesani hladiny

() bounding surface

Point bar

Indicative dune
crestlines

Channel bar

Loci of maximum
flow velocity

heirarchy






VERTIKALNiIi AKRECE

- ukladani sedimentuna | WSW ENE
dné koryta ve svislém
smeéru

Predpoklad:
* nizky gradient dna

* vyrazny rust akomodace
nutici fluvialni systém
ukladat (agradovat)

Nl

marsh carbonaceous deposits
RS -

heterolithic
channel fill
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Riéni styly
DIVOCICi REKY

gradient <0,5°

dominuje “bedload”

vyrazne vykyvy ve vodnosti

mala stabilita breht

Sedimentace v podobé lavic (bart)
pfi okraji nebo uvnitf koryta
(podélné, pricné a jazykovité
lavice). Znacné zrnitostni rozdily

’ 7 c g —~-- - -~ =— Abandoned
diky rozkolisanosti prutoku. channels
Typické napf. pro proglacialni Active channel
glacifluvialni sedimentaci.

—— Floodplain

Channe!-fill
sands

Overbank
deposits



Dominuje sterk
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MEANDRUJICI REKY

- gradient ~0,01°

Translation

* vysoka sinuosita P > 1,3 (1,5)

Translation and expansion

* “suspended load®, “mixed load “

Translation, expansion, and
development of meander lobes

» sedimentace na jesepu — lateralni akrece

(sklon akre€nich ploch do 15°)

Sandbody
architecture

Channel map view

Low rates ol fluvial aggradation lead to sheat like, tabuiar
sandstone bodies with limited developmen of
ovarbank finas within channe! intervals.

Fining upwaid cycle may be truncated

Point bar accretion
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Complex, typicaliy *beaded’ belt

Neck cut-off

Channel course
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Crevasse splay

LA XY
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verbank - Flood Plain

Vartical sequences

§P UTH

Varigty of fining—up High rates of fluvial aggradation lead to

profiies well developad Flow direction Channel geomatry ribbon sandstone bodies with well developed
paritoning ol channal and ovarbank lines,
Fining upward cycles preserved
Bank and bed accretion

both preservad in sediment infilt






Priklady lateralni migrace meandru

zmeéna toku reky Chiry béhem posledniho fenoménu EI Nino

1994

2000




ANASTOMOZNI REKY

soustava vetvicich se a spojujicich se
koryt oddélenych nivou

» gradient <0,01°
* “suspended load” a “mixed load”
* lateralne stalé brehy

» sedimentace vertikalni akreci na dné
koryt

 avulze - rychlé prelozeni ficniho toku . i ooty
do nového koryta. Q

Zakladni predpoklad pro vyvolani avulze je \ Channel cotimed by vogatatad,
r v ra . ” v e e o cohesive overbank fines
zvySeni vodnosti vedouci k plosné zaplaveé. A

Channel sand ) :

Hlavnimi faktory jsou snizovani sklonu

aktivniho koryta, zvySovani vyskového .
rozdilu mezi korytem a nivou a snizeni ( @Q__
kapacity koryta pro transport vody.

Styly avulzi:
Flow direction
Crevasse splay

- vytvoreni priivalovych véjifu Z%a Sandaody rchscure
- reokupace starsSich koryt | TS

with Jow width to depth ratios.

Saquance daminaled by Multi-storey channed fills

- avu IZe S. S. fins "‘;;‘;’d'z"r::‘;sb:"““' encased in mud and clay

abscurs
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FACIALNI MODELY ARCHITEKTURNI PRVKY

TROLLHEIM TYPE SCOTTTYPE DONJEK TYPE PLATTE TYPE
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Fig. 4.13. The eight basic architectural elements in fluvial
deposits. {Miall 1988a,b; modified from Miall 1985)
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Sedimentace ruznych typu fluvialnich sedimenti béhem kvartéru

Klimaticka a tektonicka podminénost fluvialni eroze/agradace v mirnych
zemeépisnych sirkach.

a) (1) channel
gradient
ﬁ: (2) upstream
gnocbsediment

o input

®

E:\oo bef:l
erosion

) strath
terrace fill
terrace fill-cut
terrace

oT

7 lﬁ‘ lateral accretion T 0% 99| truncated aggradation l incision ﬁ aggradation
///‘ bedrock s"s*¢e| and planati %00 9| sequences

Fig. 1. Terrace formation sequences producing the same surface appearance: (a) by a set of incisions into prior valley fill, {b) by coupled cut-and-fill episodes, and (c) by progressive
incision into bedrock to produce strath terraces.

C) o / lateral erosion \\/

sediments ..

bedrock

marginal confluence minor
scour pool scour pool channel
with active
sediment
bedrock
scour

Fig. 5. a) Variables affecting river incision potential, b) types of terrace {based on
concepts from Bull, 1991), and c¢) a bedroclk strath-cutting system.



Vznik fluvialni terasy béhem kvartérniho klimatického cyklu

Faze 1: zarez (p‘r"eChOd gIaCiéI-interglaCiél, PHASE 1 - DOWNCUTTING CLIMATE
vysoké prutoky diky tani permafrostu)

Cold/warming

Faze 2: agradace (pfechod glacial-
interglacial, pfedevsim na dolnich tocich, @ ~——"77"77""7"="=""="7"""""""""""+ o
prevazné meandrujici toky)

Cold/warming

Faze 3: prelivova sedimentace (interglacial,
tvorba nivy, stabilizace udolnich den,
prelivove sedimenty diky srazkam, nedostatek
hrubého materialu, zachovava se vyjimecné)

Temperate

Faze 4: eroze (prfechod interglacial-glacial,
diky kratkému trvani interglacialu
nedostateCny Cas pro tektonicky vyzdvih,
proto nedochazi k sedimentaci)

Cooling/cold

Faze 5: hlavni agradace (prechod
interglacial-glacial, anaglacialni faze,
mnozstvi materialu, snizeni vegetacniho
krytu, divocici toky)

Cooling/cold

Faze 6: minimalni aktivita (glacial,
pleniglacial, mala fluvialni aktivita diky
nedostatku vody - vazana v permafrostu,
regolit fixovan)




Ricni terasy

Kazda akumulace predstavuje puvodni udolni dno dfivéjSiho toku. Terasa vznikne
teprve hloubkovym zarezem po ulozeni pfedchoziho Sterkoveho telesa. Termin ficni
terasa pouzivat pouze v morfologickém smyslu, je tvorena Fi€nimi pisky a stérky. Kazda
akumulace ma svoji bazi a povrch — dulezité pro morfostratigrafii. U nas pouzivané
terminy: udolni terasa — téleso ulozené béhem viselského glacialu, do néhoz je
zafiznuta holocenni ricni niva s prelivovymi sedimenty; hlavni terasa — téleso ulozené
béhem starSiho salského obdobi (zfejmé vice méné vyraznych cyklu), dobfe
mapovatelné na vetsSiné nasich rek; vysoke terasy — terasy starSi nez hlavni terasa.

Terasy - akumulacni
— erozni (skalni, snizené akumulacni)




Terasové systémy
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terrace group

Terasové systémy

.;:f)Tysolaje

Vznikaji opakovanim eroznich a akumulacnich fazi v

daném udoli. Morfostratigrafické Clenéni fluvialnich

teras. Vztah k jinym kvartérnim sedimentum. -

Klasicky studované terasove systemy u nas: Vitava o
(Zaruba 1943), Svratka (Kukla 1975), Ohfe (Tyracek,

1995). Souborny prehled (Balatka a Sladek 1962, e

Tyracek 2001, Balatka a Kalvoda 2008, Tyracek a
Havlicek 2009).

WEST Dejvice @

" Karlovo nam.
e Veltrusy (19—
| Many @

LowerIII.

e ..

LowerMidd
Pleistocene ;
or older

>Valley IV.

Colluvial deposits Floodloam o .
Fluviatile sands Il Soils within loessic overburden - T —
Fluviatile gravels [ Loessic overburden Weichselian

Elevation above sea-level (metres)
n
I
<)
|

Fig. 4. Kukla’s (1975, 1977) transverse section through the terraces of the River Svratka and loessic overburden, the Red Hill, Brno, Czech Republic.
Modified in that suggested ages of fluviatile gravels and soils are given, using oxygen isotope stage notation where possible.



Riéni terasy vnitinich Cech

Terraces in “imner part” of the Bohemian Massif

LABE
VLTAVA | WEST (Conflucnce EAST BEROUNKA ORLICE JIZERA METUJE
Zaruba area with Vitava) | Sekyra 1967 Balatka-Loulkova Balatka-Sladek Balatka-Sladek Rezad
1942 Balatka-Sladek 1991 1965 1965 1955
1962
g 37
3 d  3-4 0-2/-11 ¢ 3/-10 2/-8 [ 4/-7 b 0/-11
Vb ¢ 6/-7 ‘
Wiirm 2 VI ¢ 5-6/-10 VIT b 8/-10 VIT 4/2 VIT d  8-7 |VI
[Va I b 9/-10 3/-7 ¢ 10/~7 0
’ [ | , a  13/-2 7/5 b 12/-7
a  12/-10 5/—-4 o 147
X : 10/(0-2) ,
243 We | VL b 210 Vi 18/-2 Vi 24/5 Vi 19/-4 |V 188
, 18/5
7 a4 260 | ¢ S
Riss 2+ Tllb b 33/16 20/14 22/16
- Mla Vioa o 40/16 24/18 vy b 289 \% 30/20 \ IV 28/18
A a  35/33 36/16
47 38/30 y b 4037 v 45/36 v (45/38)
2 \1b v 54 35/30 a  48/33 65/38
60/43 5546 1 46/27
Mindel Ila 58/52
1 b 71/55 62/50 b 67/41 58/45
mo I i 10 80/55
. a  76/55 77/70 a  77/56 65/57
L /i
Giinz 1 ;E 83?:(8) b 83/71 . 36/32
9 I / f
. 91/75 T g3 1 75/68 11 97/88
Donau 2 Lb b 89/74 125-130/
I 115/106 O ../ S 4
i La J L 01786 20 I 120-125 | T8I
Pliocene ZDIBY 124/116 B 110/73 P 124/105 | B 166/160 168-198
STADIUM
Miocene KLINEC 160 A 163/119 A 225-239
STADIUM




Riéni terasy severnich a severozapadnich Cech

Terraces in “outer part” of the Bohemian Massif

LABE PLOUCNICE OHRE
Grahmann Sibrava Balatka-Kalvoda | Gregor-Tesafik Sibrava Ruzickova-Rizicka Kralik Balatka-Sladek
1933 1972 1995 1959 1967 1984 1989 1976
3 | flood-plain youngest VI ____________ 0 /" ________ flood-plain flood-plain | | 34
Wiirm 2 6 gravel 4 Vv 4-5/7 3-5 gravel VII; 6/2
--------------------------------- VI, 872
1| U 10-12 v %3 VII, 14/10
VI, 1712
VI 2015
- ) _ _ 3
243 0 25 VII, 8/-10 m /12 8-12 v 3-7 VL 2317
LOVOSICE .................................... Vll 26/20
Riss - TERRACE
2  +1|0 55 | Ipavéice | VI 122 o 7/18-21 18 I PERTOLTICE | V,  33/30
= TERRACE
= | TERRACE | v, 37/30
USTI TERRACE| VI, 24/16 MIMON TERRACE a MIMON IVs 4541
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Fig. 2. Idealized transverse section through the Lower Thames terraces (after Bridgland, 1994a). Attribution of interglacial sediments to oxygen
isotope stages is based on mammalian and molluscan biostratigraphy (Bridgland, 1994a; Preece, 1995a; Schreve, 1997; Bridgland and Schreve, in
press), reinforced by amino acid geochronology (Bowen et al., 1995).

Woolridge Gravel (Severn)
(Anglian Outwash) (Severn nomenclature used where possible)

Spring Hill Gravel
(Severn)

Bushley Green Gravel
(Severn)

Kidderminster (Station)
Gravel (Severn)

Numbers indicate the oxygen
@ isotope stages to which these
have been attributed

Metres O.D. in area of Severn - Avon confluence

- Interglacial deposits




m
[erasoveé
’ 1 l¢ ROUMOIS D
systémy o 0 c
| *‘Ia Londe ® Tourville La Londe
N 120 | D o
re | Elbeuf Martot B
100 J
” d ” 1A BOUCLE DE ROUEN
Za pa nl 80 FORMATION D'CISSEL FORMATION DE MARTOT
i ST-ETIENNE- FORMATION DE
80 4 DU-ROUVRAY
VIopy ,
FORMATION DE )
40 TOURVILLE craie
1 fluviatile)
SEINE oviatie =], . =, M, A7, ¢ [2radl 5
20 FORMATION DE
—r ST s ~
!.:;‘] 8 L\.‘_“ 9 [:4] 10 [} 1 [e] 12 - 13
1 ] T T 1]
8 10 12 km

I
2 I 4 6
I MIDDLE PLEISTOCENE LOWER PLEISTOCENE

WEICHSELIAN SAALIAN
Relative height above X 3 i . . ) . . )
80 mk” Modern valley bedrock | Fig. 3. Synthetic cross-section of the lower Seine terrace system near Rouen. (1) Holocene (2) Periglacial sands and gravels (3) Estuarine beds of Tourville (200 and 300 ky) (4)
Brown leached soils (5) Calcareous tufa (Saint-Pierre) (6) Lower Pleistocene loess of La Londe (7) Clay with flints (8) Reuverian clay of La Londe (9) Saint—Eustache Sands
(Pliocene) (10) Lozére Sands (11) Oligocene (12) Tertiary sandstone (13) Location of the cross-section.
70 2
—| High level
gravels.
60 —
V-D.
Grace-Autoron
S50_R -
997 +/-141 Ky BP*
1105 +/-186 Ky BP*
oL - -
Fréville
0/ — — — — — L N
| m_-400_+/-20K_BP*_ _Garenne
04 _ L .296 +/- 53 Ky BP*
qx - L L e River Somme
10— 12.4 Ky BP®
Pleistocene alluvial sequences
1 3 - Calcareous fluvial silis and sands, overlain by organic % ""'“."‘“‘ o
0 i soils and calcareous tuffas (Lateglacial / Interglacial 95 +/- 4 Ky BP# g ﬂ[.*t
environment,
) . Lateglacial and Holocene [~BT horizon of brown leached sail Modern valley
. . rels.
2 - Fluvial gravels with sand lenses peat S grave
(Pleniglacial environment) silts Ene sseﬁ%nces Loess, sandy loess and
1 - Chalky stope deposits with interstratified ) . G foess/ soliflucted deposits
fluvial silts levels (Barly-Glacial environment) Lateglacial calcareous silts and peat ﬁ (expandedthickness) ) mic sail / humic soil
* ESR (alluvial quartz) / # U/Th (bones) / ° ol (peat and wood) [ _cmflex_
ines ; ¢ Limond: BT horizon of brown leached soil @ OxygenIsotope Stages
Datings P. Antoine, P, Auguste, M Laurent, N. Limondin and A.V. Monaut, 1998, I own leached sol

Fig. 7. Synthetic cross-section throughout the middle Somme terrace system (geometry, stratigraphy, geochronology and chronostratigraphical interpretation).



SEDIMENTACE NA NIVE (mimokorytova sedimentace)

niva — periodicky zaplavovana oblast okolo fi¢nich koryt (floodplain,
floodbasin), v ramci kvartérniho klimatického cyklu se klasicka niva u nas
vyskytuje v interglacialnich, pfip. v nejteplejSich interstadialnich podminkach.

Dil¢i sedimentarni prostredi:
= Agradaéni valy, biehy (levées) e

(pisCity material, planarni laminace, Cefinové zvrstveni,
sedimenty zjemnuji smérem od koryta, primarni
struktury deformovany kofinky)

» Pravalové véjire (crevasse splays)

(pisCity material prekryvajici nivni hliny, poproudova
akrece, Cefinoveé zvrstveni)

» Niva s.s. - moc¢aly, mokrady, slatinisté...

(sedimentace z plosnych pomalych proudu, tenké vrstvy ===
pisku az jilu = nivni hliny, pozitivni gradace, laminace,
&efiny, Gasto Splhavé, vysusné praskliny, pady)

rvrs

» PFifiéni jezera

(odSkrcené meandry, slepa ramena, snizeniny na nive,
doCasné nebo stalé, jemné laminované silty az jily)



Niva jako interglacialni fenomén
stredni Evropy

Dominance prelivové jemnozrnné sedimentace =
nivni hliny, ukladany od starSiho holocénu, pfedevsim
ve vihCich obdobich, béhem poslednich ~1-2 ka nova
intenzivni faze prelivové ficni sedimentace vazana na
antropogenné zplsobené povodné odlesnénim povodi.

Pfi vyznamnych povodnich (1997, 2002) ¢asté pravaly
do prostoru nivy a ukladani hrubozrnnych sedimenta.
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Kvartérni zmény Fiéni sité Evropy [#

Eridanos — nejvétsi evropska reka
pliocénu a spodniho pleistocénu
odvodnujici celé dnesni Baltské more a
ustici do Severniho more rozsahlou
progradujici deltou.

Pred 0,8-1,0 Ma prestala fungovat jako
hlavni drenaz a nejveétsi rekou ustici do
severniho more se staval paleo-Ryn, s
Temzi jako pritokem. Zahrazeni Ryna
spolu s vodou odvodnujici Stfedni Evropu
a Celo Severoevropského ledovcového
Stitu béhem vrcholnych glacialu stfedniho
pleistocénu vytvorilo rozsahlé ledovcem
hrazené jezero v prostoru dnesniho
Severniho more. Opakovany pretok vody z
tohoto jezera do zalivu La Manche zpusobil
erozni vznik Doverské uziny a preved|
drenaz budoucich rek odvodnujicich sz.
cast Evropy smérem do zalivu La Manche
a do Biskajského zalivu za vzniku Channel
River (Fleuve Manche).

North Sea

Eridanos river

r 50°N




Die Endmorinen und Urstromtiiler
Norddeutschlands.

Kvartérni zmeny ricni sité Evropy
Stfedni Evropa a Celo Severoevropskeho
ledovcoveho stitu bylo behem vrcholnych
stfedopleistocennich glacialt odvodriovano
spole¢nou ,,Velkou“ rekou za vzniku
Sirokeho terminoglacialniho koryta. Jeji
pozustatky tvofi nékolik generaci vychodo-
zapadnich useku Visly, Odry a Labe a tato
feka smérovala do prostou dnesni jizni Casti | ﬁﬁ et
Severniho mofe, v mladsi &asti sttedniho | <= %
pleistocénu do kanalu La Manche. ——
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Channel River (Fleuve Manche) L S sl
Detailni batymetrie prilivu La Manche a o Sy | g

okraje Biskajského zalivu jasné prokazuje |
fluvialni erozné-akumulaéni pivod e
paleoudoli na pevninském Selfu. Tato feka .| -

fungovala béhem vétsiny glacialnich -
obdobi od poc¢atku stfedniho pleistocénu s

hlavnimi zdrojnicemi: Visla, Odra, Labe, |
Ryn, Meuse, Temze, Somme a Seina.
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