


e usporadani zrn v prostoru
» makrostavba — tvary vetsSi nez velikost jednoho zrna

textury vs. sedimentarni struktury
(sed. struktura = charakter zrn a prostoroveé vztahy mezi zrny,
bézné mikrostavby)



 Vrstevnatost (vnéjsi znak)
 Zvrstveni (vnitfni znak)
 Textury na vrstevnich plochach (mechanoglify, ichnofosilie)
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crystals, nodule growths)

RESTING

CRAWLING

GRAZING LEBENSSPUREN
FEEDING (individually distinctive trace:
DWELLING

ESCAPE

stromatolites, biogenic graded bedding, others
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preserved fecal ejecta of invertebrates and
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» Paleoenvironmentalni interpretace

» Vznik struktur v konkrétnim depozic¢nim prostredi/proudovém rezimu ... (deStové kapky, bahenni
praskliny, kfizové Sikmé zvrstveni ...)

» Paleogeograficke interpretace
* Indikatory sméru proudéni a transportu (Cefiny, duny, ryhovani ...)

» Strukturni interpretace
 Indikace sméru do nadlozi (baze vrstev, gradace, bahenni praskliny ...)



Prostorove vztahy vrstev




Tvary sedimentarnich teles - vrstev

Very thick bed

LAMINAE

Very thick lamina

Thick lamina

Very thin lamina

Thick bed
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{Adapted from Ingrom, 1954)



» Deskovita — lateralné stalejsSi télesa
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- Cockovita — lateralné nestala vyklifiujici t8lesa (bedformy jako jsou &efiny, vypIné
koryt ...)
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Typy vrstevnich rozhrani/bazi vrstev

sharp sharp gradual, gradual, transitional,
planar erosive coarsening fining coarsening
upward upward upward













Typy vrstevnich rozhrani/bazi vrstev
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mudrock mudcracks, rootlets, burrowed loaded
parting exposure soil, surface, contact

exposure ?firmground









Typy vrstevnich rozhrani/bazi vrstev

Sekundarni - diagenetické
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palaeokarst, encrusted, phosphate, pressure stylolite
exposure bored surface, Fe-Mn crust, dissolution
hardground hiatus seam
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Télesa sedimentu s texturou, ktera odrazi tvar télesa

Mikroformy (napf. €eriny)
Mesoformy (napr. duny)
Makroformy (napf. bary/valy)




Bedformy

aggradation rate aggradation
no migration

large angle of clim

DEHLOIT

small angle of climb

migration
no aggradation

no migration

no aggradation
bed-form speed



https://youtu.be/RqdRfb_SK6k

* pri proudovém transportu
» Znalost zavislosti vzniku riznych bedforem na rychlosti proudéni

- laboratorni experimenty s proudénim v umeélém koryte
» Plastikova ¢i sklenéna nadrz s proudici vodou a sedimentem
 Ize ménit rychlost proudéni kapaliny, sklon, mnozstvi a frakci ¢astic ...

Bed load




* Pohyb dnového sedimentu v proudu

valeni klouzani

saltace
trakce



Vznik proudovych bedforem

Flow over a ripple

FLOW DIRECTION



https://youtu.be/iqz_Ooa67g8
https://youtu.be/iqz_Ooa67g8

Vznik proudovych bedforem

Flow over a ripple

FLOW DIRECTION




Vznik proudovych bedforem

Flow over a ripple

FLOW DIRECTION

eroze e R -




Vznik proudovych bedforem

Ripple Index
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Vznik proudovych bedforem

() Big quartz
O Small quartz

® Heavy minerals

Heavy and larger grains
usually become part of the
dune fraction: smaller and
lighter grains become part
of the bypass fraction




Vznik proudovych bedforem

—

Migration direction
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SEQUENCE OF LOWER FLOW REGIME BEDFORMS PRODUCED
UNDER UNIDIRECTIONAL FLOWS

FLOW DIRECTION
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* Velmi pomalé proudéni — vznik lamin

 Laminace odrazi zmeény v zrnitosti — rizeno fluktuaci sily proudu, ktery tridi
zrna




. Ii’ovr_nalé proudéni — vznik malych asymetrickych
cefin

» Sklon zavetrné strany 20-34

« Vyska3-5cm

* VInova délka 4 — 40 cm

* https://lyoutu.be/rSzGOCo4JEk

Height (m)

100

0.01

H=0.0677 L
r=0.98
n= 1491

0.8080

10 100

Spacing (m)

1000


https://youtu.be/rSzGOCo4JEk

Vznik bedforem - spodni proudovy rezim

Discriptive term 2-dimensional
for crest-line — A
Straight

Plan-view shapes

of ripples

3-dimensional

Sinuous Caternary Linguoid

FLOW DIRECTION

Increasing flow duration and/or (?) strength

Lunate
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* Proudové asymetrick




 Stredni rychlost proudéni — vznik velkych ¢efin (megaceriny, duny)

* Vysk mazm 100
yskascma etry H = 0.0677 7%
 Vinova délka 60 cm az metry 1o r=098
n= 1491

 https://youtu.be/cJoOfTpJypqg
» https://youtu.be/KYVWwWbEIOAQ

Height (m)

0.01 0.1 1 10 100 1000

Spacing (m)



https://youtu.be/cJo0fTpJypg
https://youtu.be/KYvWwbEi0A0

SEQUENCE OF UPPER FLOW REGIME BEDFORMS PRODUCED
UNDER UNIDIRECTIONAL FLOWS

FLOW DIRECTION
STRATIFICATION
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» Vysoka rychlost proudéni — turbulentni proudéni prechazi v plosny tok
* vznik laminace svrchniho proudového rezimu
» Sediment proudi a je strhavan po povrchu




* Vznik proudové lineace
(rozdil od paralelni laminace spodniho proudového rezimu)




* Velmi vysoka rychlost proudéni — vznik antidun
https://lyoutu.be/H6FwQesmtaQ https://youtu.be/L LzB472-wQ

» Tok ve fazi / kopiruje bedformy

» Stacionarni (nemigruji) nebo pomalu migruji proti proudu
https://youtu.be/TxSTFja-rqU https://youtu.be/fHkOpCVZ08M

« Sedimentace na navétrné strané, eroze na zaveétrné

» Velmi maly potencial zachovani



https://youtu.be/H6FwQesmtaQ
https://youtu.be/H6FwQesmtaQ
https://youtu.be/L_LzB472-wQ
https://youtu.be/L_LzB472-wQ
https://youtu.be/L_LzB472-wQ
https://youtu.be/L_LzB472-wQ
https://youtu.be/TxSTFja-rqU
https://youtu.be/TxSTFja-rqU
https://youtu.be/TxSTFja-rqU
https://youtu.be/TxSTFja-rqU
https://youtu.be/fHk0pCVZ08M
https://youtu.be/fHk0pCVZ08M
https://youtu.be/fHk0pCVZ08M

IDEAL BEHAVIOUR OF ANTIDUNES

FLOW DIRECTION

STAGE 6

o . B







- Splhavé éefiny — pokud je znaéné mnozstvi unaseného sedimentu a vysoka
rychlost proudéni
https://youtu.be/tADU99FM3-c

» Hranice mezi sety nejsou vyraznée erozivni a cefiny migruji pres sebe
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https://youtu.be/tADu99FM3-c
https://youtu.be/tADu99FM3-c
https://youtu.be/tADu99FM3-c
https://youtu.be/tADu99FM3-c

- Splhavé &efiny
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- Splhavé &efiny




Vznik proudovych bedforem - shrnuti

Fiow direction
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REGIME

NarUst rychlosti proudéni
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https://youtu.be/zRGuMddjRGg

https://youtu.be/MBDadRqSHOCc

direction of wave propagation

~sediment
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https://youtu.be/MBDadRqSHOc
https://youtu.be/zRGuMddjRGg




Bedformy inunditu

Ideal Facies Sequence

Clay | Silt Sand Gravel
Fn| Md

Flood Plain

Point Bar

Channel

Flood Plain

Aerial View of a Meandering River

Kenneth A. Bevis © 201




« Boumova sekvence (siliciklastika)
* https:/lyoutu.be/8gYJJjxY8q0
* Meischnerova sekvence (karbonatova klastika)

LAMINATED
FINE MSP

UP PARALLEL
LAMINAE
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https://youtu.be/8gYJJjxY8g0
https://youtu.be/8gYJJjxY8g0

Ripple marked fine grain sandstone

Laminated sandstone with

vith planolite trace fossils \m

escape trace fossils and
occasional plant debris

Hummocky cross stratification

Graded bed with with
intraclasts (rip-up clasts)
at the base

Erosional base with with tool marks

Fine clastics with
skolithos trace




Pobrezni bedformy

Foreshore Beach
Shoreface (swash zone) : Backbeach Backshore

' ' Eroded
Lowar: Upper Beachrock Beach storm berm
cem“t herm =

Trough wedge sets

cross-bedding
Bioturbation

Facies

burrowed
and rooted
mudstone

burrowed
mudstone
and trough
cross laminated
sandstone with
flaser to lenticular
bedding

4y
o
£
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§
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intertidal
flat

subtidal
flat

supratidal
flat




Eolickée bedformy




» Zvrstveni

* Chaotické, neusporadané
Nezretelné (masivni)
Gradacni
ZvInéné
Planarni sikmé
* Vymolové sikmé
 Cockovité
* Nodularni (hliznaté)
» Konvolutni



« Chaotické, neusporadané
* typické napf. pro ulomkotoky

stratification from
waning traction
current

o]
1

stream

clast- to matrix-
supported;
ungraded;
disorganized fabric

shear zone with
inverse grading

® |+debris flow—={
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* Bioturbace

» Zvireni sedimentu

No bioturbation

Rare bicturbation

0%%e~10%

Maoderate
bioturbation
10%~50%

Strong (common
te abundant)
bioturbation

=50%

Totally bicturbated
(homogeneous)
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- ¥
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MD)e — Sl

Low

Bioturbation intensity

Grade

Classification

Visual Representation

0 Bioturbation Absent E
1 Sparse bioturbation, bedding distinct,
few discrete traces

Uncommon bioturbation, bedding distinct,
2 low trace density

Moderate bioturbation, bedding boundaries
3 sharp, traces discrete, overlap rare

Common bioturbation, bedding boundaries
4 indistinct, high trace density with common

overlap

Abundant bioturbation, bedding completely
disturbed (just visible)

Complete bioturbation, total biogenic
homogenization of sediment




Zvrstveni

Graded
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i zvrstveni
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 Gradacni zvrstveni
* inverzni




* Imbrikace

CUrrEnt




* Planarni (sub)horizontalni




Zvrstveni - vznik sikmeée laminace

Formation of internal cross-strata by bedform migration

Position of brink over time

t, byttt

N

Sikma laminalvrstv

DN

set sikmych

\ x lamin/vrstev koset S§ikmych

Figure 5-18. Illustration showing the for-
mation of internal stratification with bedform
migration by episodic deposition on the lee
slope. Insets show internal form of cross-
strata formed by avalanching (A: inversely
graded), periodic fallout from suspension
(B:normally graded) and deposition ofheavy
mineral-enriched sediment (C). See text for
further discussion.

sety Sikmych
vrstev/lamin

nebo

vrstev/lamin




Planar tabular cross-stratification Planar wedge-shaped cross-stratification
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* Planarni Sikmé
- 2D Ceriny / duny

sand wave
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 Planarni Sikmé




Zvrstveni

3-dimensional dunes
(trough cross-stratification)







» Kfizové sikmeé zvrstveni (herringbone structure) — rytmické stridani
protichudnych sett Sikmého zvrstveni - tidalni prostfedi (pfiliv x odliv)




Zvrstveni

\\\\\\\

‘4— Neap r‘ Spring h‘-l— Neap +‘

Fig. 2.25 Schematic sketch of tidal cross-bedding with tidal
bundles defined by mud drapes upon foresets. Spacing of the
sand—-mud couplets can be indicative of spring—neap tidal cycles:
thick, more sandy layers represent spring tides; thin, more muddy
layers represent neap tides. The horizontal thickness of the
neap—spring cross-bed unitisintherange 0.5-2 m.




 Tidalni svazky



» Cockovité a mazdfité
« Dvojsmérné stfidavé proudéni -

* Typicky v tidalné ovlivneném
prostredi (napr. estuaria)

» Migrace pisecnych bedforem pri prilivu/odlivu, ukladani jemnozrnného
materialu v klidovych fazich
* Ve fluvialnich systémech v obCasnych tocich

* Heterolitické facie

lese|d

Knem

lgjnonuaT

2odus ug,

After Prothero & Schwab, 1996




« Cockovité a mazdrité




Zvrstveni

Swaley cross-stratification




* Hrbitkovité sikmé zvrstveni (HCS — hummocky cross stratification)
« Kombinace jednosmérneho a oscilacniho proudeni

 Silné bourkoveé vinéni eroduje pod bazi normalniho vinéni v piscich a prasich
nepravidelny relief s hrbitky a sedly

» Erodovany material pak klesa dolu a vytvari laminy kopirujici tento reliéf



* Hrbitkovité sikmé zvrstveni (HCS — hummocky cross stratification)
« Kombinace jednosmérneho a oscilacniho proudeni

 Silné bourkoveé vinéni eroduje pod bazi normalniho vinéni v piscich a prasich
nepravidelny relief s hrbitky a sedly

» Erodovany material pak klesa dolu a vytvari laminy kopirujici tento reliéf



* Hrbitkovité sikmé zvrstveni (HCS — hummocky cross stratification)
« Kombinace jednosmérneho a oscilacniho proudeni

 Silné bourkoveé vinéni eroduje pod bazi normalniho vinéni v piscich a prasich
nepravidelny relief s hrbitky a sedly

» Erodovany material pak klesa dolu a vytvari laminy kopirujici tento reliéf



648 A. Pérez-Lopez and F. Pérez-Valera

Tempestite proximality

Calcilutite Calcisiltite Calcarenite Calcirudite Facies
Ripple marked fine grain sandstone _SS _—??—
jith planclite trace fossils w— Grain size
et | ) -
Laminated sandstone with 16 e »!
escape trace fossils and 71—+t f
occasional plant debris lntracl
————————————E o
Hummocky cross stratification
| Graded bed with with - Amﬂlgam-
intraclasts (rip-up clasts) =
at the base
Erosional base with with tool marks
| Fine clastics with BED'THICK-
skolithos trace




* Hrbitkovité sikmé zvrstveni (HCS — hummocky cross stratification)




Textury sekundarni,
penekontemporanni




Konvolutni

Sekundarni hydroplasticka textura - vznik pfi skluzech sedimentt na svazich

Deformace primarnich textur (puvodni paralelni nebo Sikmé laminace) do
konvolutnich (svinutych) vras




« Konvolutni




« Konvolutni




« Konvolutni

Fig. 2.38 Convoluted and deformed
lamination in a thin, siliciclastic turbidite.
Ordovician. Ayrshire, Scotland.

GRAIN | BOUMA (1962) DIVISIONS INTERPRETATION
E Laminated to Deposition from low-density tail
Mud homogeneaous mud of turbldity current +

settling of pelagic or
hemipalagic particles

Sitt D Upper mud/silt laminaa | Shear sorting of grains & flocs
C Ripples, climbing ripples, | Lower part of lower flow

wavy or convolute ragime of Simons et al.,
Sand laminae (1965)
B Plane laminae Upper flow regime plane bed

A Structureless or graded | Rapid deposition with no
sand to granule traction transport,
Gé::;ge possible quick (liguefied) bed




» Miskovité zvrstveni / textura — deformace zvodnélého sedimentu pri zatiZzeni a
kolapsu

A




Primarni, depoziéni

* Proudova lineace (Parting lineation)
Primarni, erozni

* Proudové textury

* Ryhovani (vleCné ryhy)

Primarni biogenni (ichnofosilie, bioturbace)
Sekundarni mechanické

 Vtisky

» Pseudonodule (ball and pillow)

« Bahenni praskliny

 Otisky desStovych kapek
Sekundarni chemické

- otisky krystalu



Proudova lineace (parting lineation)
* Usmérnéni proudem, v hrani¢ni vrstvé
» Spodni ¢ast svrchniho proudového rezimu




Textury vrstevnich ploch

Fig. 6-14. A model for the origin of parting lineations by the action of boundary-layer streaks,
in which the macroscopic structure and grain fabric (particle long-axis intersections with
lower hemisphere in each plane as viewed) are integrated with the flow configuration
(transient zones of flow separation and attachment associated with lifting and bursting
streaks and associated inrushes).




Textury vrstevnich ploch

Smér P roudéni (a) Scour formation and burial

Erosion of bed Deposition Burial and lithification

Tectonic tilting Sub-aerial erosion

Tectonic overturning Sub-aerial erosion
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ZONE OF SLOW DEPOSITION

Textury vrstevnich ploch




Ryhovani (vle€né ryhy)
Stopy po vleceni i saltaci objektu
Spodni plochy vrstev, vylitky

Indikace smyslu sméru proudén

—

(===



Vtisky, textury nalozeni

* Vtisk hrubozrnnejsiho materialu do podlozniho zvodnelého jemnozrnnejsino
sedimentu pri udalostni depozici

 Boulovity tvar
» Pseudonodule (ball and pillow)







Plaménkova textura
— injektaze podlozniho zvodnélého sedimentu do nadlozniho sedimentu,
ktery podlozi zatizil a klesa do néj




Unikové textury (textury odvodnéni)

* VVznik zatizenim zvodnélé vrstvy nadlozni vrstvou — vytlaceni vody




Unikové textury (textury odvodnéni)
* VVznik zatizenim zvodnélé vrstvy nadlozni vrstvou — vytlaceni vody




» PiseCné vulkany
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Struktury vysych







Bahenni praskliny

i jemnozrnneho sedimentu

* Vlysousen




Otisky dest'ovych kapek



Textury vrstevnich ploch

Seilacher Martinsson iiberviiegendes charaMeristische
Erzeuger-Yerhaben Spurenfossilien
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