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Uvod
Sedimenty:
72% povrchu souse (bez kvartéru)

99% povrchu dna moii a oceanti
Mohou byt uzitecné:

vvvvvv

— velmi dilezitd rudni surovina (mensi koncentrace kovli —
obrovské objemy)

— drtiva vétsina loZiskovych pasti na ropu a zemni plyn
— obsahuji zdznam udalosti na Zemi
— z4znam vyvoje Zivota na Zemi
Mohou byt 1 nebezpecné:
— absorbuji polutanty
— Padaji, klouzaji, sesouvaji se a nici ...

11/12/2018



11/12/2018

na sousi ...




Uvod
vztah sedimentologie k jinym geologickym
disciplindm:

loziskova geologie,
stratigrafie,
paleontologie
motska geologie,
geochemie,
mineralogie,
petrografie(logie)
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Casové a prostorové méritko

Sedimentologie se soustfedi na procesy = mensi prostorové a kratsi
casové meftitko

Stratigrafie se soustfedi na interpretaci toho kde a kdy sedimentarni
horniny vznikaly = v&tsi prostorové a delsi asové métitko

Stratigraficky zaznam je téméf vzdy netplny v disledku omezeného
potencidlu zachovani, ktery s prodluzujicim se casovym méfitkem klesa

RozSifeni usazenych hornin na Zemi
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Co usazené horniny zaznamenavaji?

Litifikace (zpevnéni)
Usazeni

Transport

Eroze

Metamorféza
Zvétravani

krystalizace

taveni

horninovy cyklus

(intrusive)
pﬁf“"‘%ﬂ -~

Horninovy cyklus: horotvorna ¢innost nebo vyzdvih; zvétravani a eroze; transport,

ukladani a diageneze sedimentdi; metamorféza, taveni a tvorba vyviely¢h hornin;
opétovny vyzdvih... atd.
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Co usazené horniny zaznamenavaji?

e zdroj (provenienci) sedimentu

e faktory plsobici pfi erozi a transportu
e prostredi sedimentace

» Paleogeografii / tektonické prostredi
e diagenezi (co se délo po ukladani)

Sediment = sedimentarni hornina

* Transport

Plain

« Zaobleni: — vzrista se vzdalenosti od zdroje

* Vytiidéni: - vzrista se vzdalenosti od zdroje

» Velikost zrna: - klesa se vzdalenosti od
zdroje
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Klicové okamziky v déjinach
sedimentarni geologie
Zakon superpozice (Nicolas Steno, 1669)

* Rozvoj ,klasické* stratigrafie okolo 1800 (lito-, chrono-)

Uniformitarianismus (“pfitomnost je klicem k minulosti” ﬂ(Ctharles Lyell, 1830),
“dnesni procesy jsou zakladem k interpretaci fosilnich produkti « —
(uniformitarianismus funguje v mnoha piipadech, ale ne vzdy)

Princip facii, A. Gressley, pol. 19. stoleti

» Zakon facialnich sukcesi Jonathana Walthera (Waltherav zakon)

Metody vyzkumu
usazenych hornin,
zdroje dat

*  Vychozy (zpevnéné vs. nezpevnéné sedimenty)
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MetOdy Vy2ku m u Thrus’ter.s“ 5 fa g
usazenych hornin, “
Zd rOj e d at \\\\ i e T\hrusters
Hydrophones
* Vrtna jadra (ruéni vs. strojova)
Drill pipe —»
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Metody vyzkumu
usazenych hornin,
zdroje dat

» Karotazni data (napf. odporova karotaz,
gamakarotaz, neutronova karotaz,
spontanni potencial, dipmetr)
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Figure 9.10 Large-scale regional lithostratigraphical and log correlation of the Mercia Mudstone
East Irish Sea Basin. [Modified from Jackson et al. (199.
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Metody vyzkumu
usazenych hornin,
zdroje dat

* Geofyzikalni profily (napt. reflexni
seismické profilovani, georadar)
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Laboratorni metody vyzkumu
usazenych hornin

MIKROSKOPICKE TECHNIKY (vybrusy, le§téné nabrusy)
*  Opticka mikroskopie (polariza¢ni mikroskop)

« Katodoluminiscenéni mikroskopie (CL mikroskop)

¢ Fluorescen¢ni mikroskopie

« Rastrovaci elektronova mikroskopie (SEM)

« Digitalni analyza obrazu

MINERALN{ SLOZENI{

* RTG difraktometrie

+ EDX, WDX analyza

GRANULOMETRIE

« Laboratorni vibraéni sitova analyza (za sucha / za mokra)
« Laserova granulometrie

*  Mikroskopické techniky

CHEMICKE SLOZENI

+ EDX a WDX analyza (elektronova mikrosonda)

* Hmotnostni spektrometrie (MS) (napf. s laserovou ablaci LA ICP MS)
* RTG fluorescence

« Ramanska spektroskopie

* amnoho dalsich
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Pojmy k osvojeni

Procesy vzniku sedimentarnich hornin
* Zvétravani

* Eroze

* Transport

» Ukladéani

* Sedimentarni textury
* Sedimentarni struktury
» Klasifikace sediment(

 Bioturbace, diageneze
* Prostfedi sedimentace,

Zvetravani
Chemické (chemicky rozklad hornin)

Mechanické (mechanicky rozpad hornin pfi zachovani jejich pivodniho
chemického sloZeni a snizovani velikosti zrna materialu)

Souc¢innost mechanického a chemického zvétravani

Biologické (Cinnosti
zivych organism,

zivocicht, rostlin)

4 square units

4 square units X 1 square unit X .25 square unit X
6 sides x 6 sides X 6 sides x

1 cube 8 cubes 64 cubes =

24 square units 48 square units 96 square units

14
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CHEMICKE ZVETRAVANI

ROZPOUSTENI
OXIDACE / REDUKCE
HYDROLYZA

HYDRATACE

Rozpousteni

rozpustnost ve vodé (halit)

polarni molekuly vody - na strané vodiku v H,O je kladny naboj, na strané
kysliku v H,O je zaporny naboj, rozbiti iontové vazby (Na* + CI-) -> roztok
vétSina mineralli ve vode nerozpustné

* rozpustnost zavisla na pH, ¢im nizsi pH vody, vyssi kyselost roztoku (obsah
kationtu H+), tim rozpustnéjsi

* obsah kyselin ve vode¢ - rozklad organické hmoty v pud¢, obsah CO,
V atmosféte

* rozpousténi karbonati ve slabych kyselych roztocich
CaCO; + 2[H*+(H,)0] -> Ca* + CO, + 3(H,)O

kalcit + vodny roztok kyseliny -> iont vapniku (rozpustny) + oxid uhlicity
+ voda

15



*  Nékteré mineraly jsou rozpustné v Kyselé vodé, aniZ by po sobé zachovavaly nerozpustny zbytek
— Nejhojnéjsim z nich je kalcit: CaCO, + H,CO, = Ca?* + 2HCO,~
— Utinky rozpousténi (a sraZeni) kalcitu mohou byt dramatické.

Sinkholes

&2 B : . e vt Stream disappears
s LV <5 / \ underground
4 : - pring .
Z avrt Debris (soll, e, 7 W e
® , Cé >

Speleotémy

rock,etc) S “ 4 :
7 b i Stream appears from /.

)

35 Cave mouth L

/" e, underground
W ;

Krasovy terén

Oxidace a redukce

OXIDACE: zvySovani oxida¢niho ¢isla /valence/

+ zpravidla kyslik rozpustény ve vodé, piisobi spole¢né s hydrolyzou
* rozklad minerali obsahujicich Zelezo - olivin, pyroxen, amfibol
* konec¢né produkty - oxidy a hydroxidy zeleza (hematit, goethit, limonit)

4Fe + 30, -> 2Fe,O;
krystalové Zelezo + kyslik -> hematit

2FeS, + 70, + 2H,0 -> 2FeSO, + 2H,SO,
pyrit + kyslik + voda -> siran zZeleznaty + kyselina sirova

4FeSO, + O, + 10H,0 -> Fe(OH); + 4H,SO,
siran Zeleznaty + kyslik + voda -> hydroxid Zelezity + kyselina sirova

REDUKCE: snizovani oxida¢niho ¢isla /valence/

Napt. vznik pyritu redukci zelezitého iontu na zeleznaty ion

11/12/2018
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Hydratace

Ptijem molekuly vody

Fe,O; + H,0 —> 2FeOOH
Hematit + voda —> goethit

Hydrolyza — zvétravani silikatl

Disociace molekuly vody a kyselin

H,0 > H* + OH"
vodikovy kation nahrazuje pozitivné nabité ionty v krystalové struktuie
H,CO; > H* + HCO4
(kyselina uhli¢itd) = vodikovy kation + hydrogenuhli¢itanovy /bikarbonatovy/ anion

Hydrolyza ortoklasu
2KAISi;04 + 2(H* + HCO%*) + H,0 > ALSi,O5(0OH), + 2K* + 2HCO?* + 4SiO,
ortoklas + kys. uhli¢ita + voda -> kaolinit + draselny kat. + bikarbonatovy an. +
ktemikovy gel (amorfni SiO,)

CaSiO,; + 2H,CO; + H,0 > Ca?* + 2HCO;4 + H,SiO,(aq)
wollastonit + kys. uhli¢itd + voda - Ca kation + bikarbonatovy an. + kys.

ortokiemicita

Mg,SiO, + 4H,0 + 4CO, > 2Mg?* + 4HCO; + H,SiO,(aq)
forsterit + voda + oxid uhli¢ity = Mg kation + bikarbonatovy an. + kys. ortokiemicita

17
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Rychlost zvétravani silikatu

Absolutni rychlosti
zvétravani hlavnich
silikatovych minerala

Rozpousténi kulicky o
pruméru Ilmm v
roztoku o pH=5

Table 9.1 Weathering rates of common rock-forming minerals assuming hypothetical 1-mm sphere of each
saga et al. (1994), Drever (1997),
ion in rates between time (yr)

mineral in a dilute solution of pH = 5. Data compiled from Chou et al. (1989),

Brantley (2005). Buss et al. (2008) and numerous sources cited therein. V.
versus dissolution rate and log dissolution rate reflects different approaches to measuring rates. See Brantley (2003)
for details. The composition of hornblende is (K.Najy_;(Ca.Na.Fe.Ng)(Mg.Fe, Als(8i.Al01,(0H) 5.

Mineral Composition Time (yr) Dissol. rate (mol/m?/s)  Log dissol. rate (mol/m?/s)
Quartz Si0, 34x10° 41x107" -13.4
Kaolinite Al;Si;05(0H)4 6x10° 1x107 -13
K-feldspar 740 x 10° 50x 107" -12.4
Muscovite 040{OH): 720x10° 32x107" -12.5
Phlogopite iAI0;o(OH), 670 10° 32x107" -125
Albite Siz0g 500x 10° 63x107"? -12.2
Homblende  see caption 500 x 10 8.3x107" -12.2
Diopside CaMgSi;0s 140x10° 36x107" -11.4
Anorthite 80x 10° 40x107? -11.4
Enstatite 16x10* 321N -105
Tremolite CayMgsSis02,(0H) 10x10° 11x107" 11
Forsterite Mg;SiO, 2x10° 36x107"° -9.4
Dolomite CaMg(COg), 16 3x107 -6.5
Calcite CaCOy 01 1x10° -6

18
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Produkty chemického zvetravani

Mineral podléhajici zvétravani Produkty zvétravani

Kfemen kiemen, rozpustény kiemik (molekula kyseliny kiemicité)

Zivee jilové mineraly, Ionty Ca, Na, K, rozpustény kiemik

Muskovit jilové mineraly, Ionty Na, K, rozpustény kiemik, gibsit

Biotit jilové mineraly, oxidy zeleza, K, Mg, Fe, rozpustény kiemik

Amfiboly oxidy zeleza, ionty Na, Ca, Fe, Mg, jilové mineraly, rozpustény
kiemik

Pyroxeny oxidy zeleza, ionty Ca, Fe, Mg, Mn, jilové mineraly, rozpustény
kiemik

Olivin oxidy zeleza, ionty Fe, Mg, rozpustény kiemik, jilové mineraly

Granaty ionty Ca, Mg, Fe, oxidy Zeleza, rozpustény kiemik

Alumosilikaty jilové mineraly, kiemik, gibsit

Magnetit hematit, goethit, limonit

Kalcit ionty Ca, ionty HCO3-

Dolomit ionty Ca a Mg, ionty HCO3-

Zelezité karbonaty (siderit, ankerit) ionty Ca, Mg, Fe, oxidy Zeleza, ionty HCO3-

Goldichovo schéma

Chemicky nestabilni mineraly (ostatni)

Chemicky stabilni mineraly (kifemen, muskovit)

Environment of . : Susceptibility to
Formation Silicate Minerals Chemical Weathering
High temperature Least
(first to resistant

o  Calcium feldspar . |

!

Sodium felds;ari

Potassiun'lrrf'éli&'s'ﬁar 1

B

Muscovite
Quartz
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Chemické zvétravani: uhlikovy cyklus

Produkce:

odplynéni plasté, zvétravani
karbonati, dychani, spalovani
fosilnich paliv, spalovani a rozklad

*  Spotieba:
Sedimentace karbonatl,fotosyntéza,
dychani, pohfbeni biomasy, zvétravani
granitu, rozpousténi CO, v motské vodé

biomasy

Weathering

Photosynthesis of granite

Weathering of

Photosynthesis
. carbonate

)

Respiration

Volcanic
activity

& g 4 Lithosphere
B
\ Sfe v"\"\Seaiment and

[ sedimentary rock

pCO, atmosféry v geologické minulosti
kambrium - recent

Souhra
» vulkanicka ¢innost (produkce
ocednské kiiry, platobazalty) i I E
, - L, CO,
rychlosti a mnoZstvi 35 - S
Zvétrivani silikatd . =
*  Vegetaéniho pokryvu g 58
kontinentd = pohibivani e 29 & g
S o 2
organického C 5 8
i (mi & 2 - 3000 &'
— Kolonizace souse vy$§imi 2 /\ 8
rostlinami (silur — devon) § 15 \J\/
t- 1500
10
*  Produkce uhli¢itanu
vapenatého 5’5 Jols[o[c [P [Wm]J [K [c ’
500 400 300 200 100 0
. == == e
* Hlavni orogeneze C_—

— kaledonska Fig. 7.2 Estimations of atmospheric 0, and CO, during Phanerozoic time. Drawn from models in Berner and
— variska Herner (1996) and Berner (2006). Uncertainty in CO; values is ~% 30% of plotted value, meaning that at the
—  alpinska Cinnbrian = Ordovian boundary, CO, was ~6000 £ 1800 ppmv. From left to right and oldest to youngest,

sical periods are Cambrian (€), Ordovician (0), Silurian (S), Devonian (D), Carboniferous (C), Permian (P)

¢ (Tg), Jurassic (]), Cretaceous (K) and Cenozoic (C,).
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MECHANICKE ZVETRAVANI

Mrazové zvétravani
— opakovany cyklus mrznuti (zvétSovani objemu o 9%) a tani (snizovani objemu)
vody

Teplotni vykyvy
— teplotni vykyvy > 30 stupiiti Celsia, bez pfitomnosti vody - rizné koeficienty
tepelné roztaznosti u riznych minerald, problém s laboratornim potvrzenim

Odtizeni horninovych komplexi (EXFOLIACE)

— vyvielé horniny - odstranéni tihy nadlozi vede k roztazeni horniny a odluc¢ovani,
viz situace v nové razenych dilnich chodbach

Abraze (koraze, eroze)

— Obrusovani hornin dynamikou né&jakého média (voda, vzduch, led), které obsahuje
pevné Castice

Exfoliace

21
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Solné zvétravani

evaporace a srazeni soli na povrchu a tésné pod povrchem poréznich hornin
(piskovce)

morfologickeé tvary:
— Vostiny
— tafoni

Vostiny
Piskovece, syrchni
karbor

Canning Basin
Zapadni Australie

o
b=

22
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Produkty mechanického a
chemického zvétravani

Litické (horninové) fragmenty
(granit, bazalt, rula, atd.)

Rozpusténé ionty

(vapnik, draslik, sodik, atd.)
Sekundarni mineraly (hematit, goethit, atd.)
Jilové mineraly

(illit, kaolinit, montmorillonit, atd.)

Rezidualni mineraly
(ki‘emen, ortoklas, muskovit, atd.)

Biologickeé zvetravani

* kofeny rostlin,

* vrtava a hrabava ¢innost
zivod¢ichu,

* rozklad odumfelych tél -
chemické reakce za vzniku
kyselych roztokd,

e Cinnost ¢lovéka

23



B-horizon  A-horizon

C-horizon

11/12/2018

Regolit, puda

* puda - pokryv litosféry,
ktery umoznuje rist
rostlin

* slozeni - ulomky hornin
a minerald, organicka
hmota (humus), voda,
vzduch

* pramérné sloZzeni dobré
urodné pady:

5% organic matter

Tvorba pud

¢ Chemicky a mechanicky zvétrala hornina, ktera nebyla oderodovana nebo odnesena
pry¢ a zdistava na misté se stava piidou

Topsoil (rich in organic matter)
Soil leached of soluble minerals;
rich in clay and insoluble minerals

Little organic matter;
dissolved minerals from
- A-horizon precipitated

Bedrock cracked and weathered

FELDSPAR DECAYING
DRIP COFFEE MAKER AT GROUND SURFACE
Water
Hot water Partially dissolving Rainfall filters into
drips onto  solid alters to a ground, altering
ground coffee different composition o feldspar in rock

beans, which particles to kaolinite
become spent
Solution containing
some substances

dissolved from solid  ©

il water containing
dissolved substances

Liquid coffee ~ from feldspar

*  Povrch zvétravani: vrstevnata struktura:
— Celistvé horniny uplné dole
— Maximalné zvétralé horniny uplné
nahoi‘e
— Vyluhované ionty putuji dolii s pohybem
podzemni vody
— Znovu se sraZeji: voda sméfuje k
chemickému ekvilibriu
*  Pidni profil.

24



Holocenni ¢ernozem, oblast Kursk, Rusko

E roze . mechanické odstrafiovani materiald
' prostfednictvim né&jakého hybného média
Hybna média:
Gravitace

Dest’ova a skapovd voda

Tekouci voda

Led(ovec)
Vitr

Moi‘e

SELEKTIVNI EROZE

11/12/2018
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Eroze a transport vlivem gravitace,
Gravitace

» gradient (sklon) svahu, horské oblasti x niZiny, podmoi'ské oblasti

Morfologické tvary

» Svahové osypy a sutové (dejekcni) kuzele
Sesuvy

Skluzy

Rotace blok

Hakovani vrstev

Eroze a transport vlivem skapové vody,

Destové srazky, mékké materialy, pudni eroze (antropogenni

monokultury)

Morfologické tvary
» Zemni pyramidy
» Skalni hriby

* Ronové ryhy

Obr. 45. Vznik zemnich pyramid v sypkich uloZenindch (moréndch, ssuti a pod.) pusobenim stékajict
vody za destonych privalit, (Podle G. WAGNERA.)

26



Eroze a transport tekouci vodou,
Hjustromova kfivka

Proudéni o dané rychlosti
mize nést vSechny
nesoudrzné ¢astice mensi
nez kriticka velikost;

Rychlost proudéni klesa s
klesajicim sklonem svahu
od pohofi k nizinam,

sedimenty se proto vyvijeji
od $patné vytiidénych,
hrubozrnnych sedimenti k
dobfe vyttidénym a
jemnozrnnym sedimentim
s rostouci vzdalenosti od
zdroje.

Velocity (cm/s)

Cobbles and
boulders

Sand

| " |
Clay Sile Fine ‘ fediim |Granules Pebbles
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®
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<
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| | | | | | | |

| | |
0001 | 0005 | 002 005 01 02 05 I 2 5 10 20 50 100
0.002

0.01
Grain size (mm)

Eroze a transport tekouci vodou (fiCni eroze)

Tekouci voda, erozni energie zadvisla na sklonu podlozZi (sga’dz,

spadova krivka a mnozstvi a velikosti tramsportovanéeho

sedimentu (sediment load)

Typy eroze a morfologické tvary

* hloubkova eroze (Ficni terasy, udoli typu V)
» zpétna eroze (vodopady, udoli typu V)

* bocni eroze (meandry, Ficni terasy)

» Evorze (obfi hrnce)

11/12/2018
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Spadova kfivka reky

Hloubkova
eroze

Bocni eroze

Spodni.
pfgs:‘um
zakladna

Obr., 48. Pieména newyrovnané spddové kfivky tdoli ve kfivku vyrovnanou pisobenim hloubkové
a zpéiné erose.

Eroze a transport ledem

Led(ovec)

Kontinentalni ledovce Jezere
nunatak provézi 5

Horské (Udolni) ledovce  imow dophon

Upatni (piedmontni) ledond
ledovce ke

ledoveové / -~ /

Morfologické erozni

tvary:
glacialni ryhy
, smér toki /

ledovcovy kar led

udoli tvaru U karovy

h llt{ol:é’t‘v

n ZALEDNENA KRAJINA
_0 V této fiktivnt krajiné jsou

Fjord predstaveny riizné typy ledovcii
stejné jako nunataky (horské ocedn
vicholy obklopené ledem) a ielo e

ledovce na morském biehu (z éela ég/
se do ocednu odlamuji ledové kry).

Depozi¢ni tvary: morény

N éa
do

ledovd kra vanikli
sidolni ledovec  telenim ledovee

11/12/2018
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Eroze vétrem

Vitr

* vétrna eroze - koraze
(obrusovani), deflace (odnos)

« Casta selektivni eroze

* morfologické tvary:
— hrance
— viklany
— poustni dlazba

* Depoziéni tvary:
« Cefiny, duny, ergy

Eroze &innosti more

Moi'skd eroze

abraze - ¢innost piiboje

transgrese, regrese - eroze
podloznich hornin

morfologické tvary:
— abrazni srub
— abrazni ploSina

Depoziéni tvary:
— Kosy, kosinky
— liman

. vé Stafla (ve vnitfnich Hebridach

Obr. 289. Postupujict a selektion? piisobici mofskd erose. (Podle W. M. Davise.)

Postupuje-li vymilani skalnich bfchii piibojem dale, vznikaji ve strmych
primofskych srézech jeskyné a briny (srv. obr. 288, 293 a 317). Takové jsou
znédmy na pf. na ostrové Capri u zélivu Neapolského, na Helgolandu a j. Pro-
sluld je Fingalova jeskyné na ostro-

pii zap. pobrezi Skotska), vymle-
14 ptibojovymi vinami ve slou-
povité se odlutujicim Zedidi. Z¥i-
cenim stropi téchto jeskyii a bran

Obr. 2go. Vliv zpisobu ulodeni vrsteo
na postup erose podmininé moisksm

a) Zapadaji- eoning, je ru-
Siva cinnost vl 0 podemletém PE

srubu vz padng vyilabek.
b) Ve vodorovnjch vrstodch tvofi se pii
vzniku pobieini lerasy stupinky, na
nichZ se sila nardZejicich vln zeslabuje;

wiglabek ve srubu se toori.

) Pri sklonu vrstev do mofe je ucinek
erose nejslabsi, primofsky srub neni
srdzng, npbrz se skliné souhlasnd s vrst-
vami do more a vyilabek s pii tom ne-

i

L. o= hlading maiskd pf pili, o =

ladina mofski pro_ odlivu; P — pi-
motsks srub.

11/12/2018
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SELEKTIVNI EROZE

: ,}'._qﬂ}l'pwrm\luq !,\::‘@
SN

S

Obr. 91. Vanik tabuloyjch hor a svédeckych kopeil erosi ve vodorovné uloZenych vrstvdch.
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Sedimentarni Castice (zrna) v pfirodé

Castice mechanicky unasené kapalinami— sedimentarni ¢astice:

K¥emen, Zivce, kalcit, aragonit, jilové mineraly: (r = 2650 kg/m3) — nejéastéjsi
Dalsi: slidy, amfibol, pyroxeny, olivin

Faktory, které ovliviiuji uvedeni ¢astice do pohybu:

Tvar ¢astic uréeny :
— Kirystalizaci z magmatu nebo vodného roztoku (tvar krystald, tabulkovy, sloupcovity, apod.)
— Vulkanogenni ¢innosti (pyroklastika — lapilli, prach, popel, pisek, velmi nepravidelny)
— Zvétravanim hornin (nepravidelny tvar — zaobleni, koule, trojosy elipsoid)
— Organickou aktivitou (schranky, ooidy, klaciky, apod. — koule, valec, destickovity tvar)

Velikost ¢astic

Vytridéni ¢astic

Fig. 2-1. Some examples of sedimentary particies ITOI IECENL CLVIULILILL. . iy =i =
oolite shoal (%3). b. Pumice from the coarse fraction of a pyroclastic fall (X1.4). ¢
F of the car ing alga Halimeda (% 14). d. Fragments of the carbonate-
secreting alga Lithothamnium (X1.4). e. A sand composed of whole to broken gastropod
shells and platy fragments of broken bivalves (X 1.4). f. Separated valves of the common
cockle, Cerastoderma edule (% 0.4)

a) Ooidy (CaCO5)

b) B) Castice pemzy
(pyroklastika)

c) Fragmenty vapnité
fasy rodu Halimeda

d) Fragmenty vapnité
fasy rodu
Lithothamnium

e) Drcené schranky plz{
a miz@

f) Vyttidéné schranky
mlze rodu
Cerastoderma

11/12/2018
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Transportni media
Kapaliny v prirodé

Faktory, které ovliviiujici uvedeni ¢astice do pohybu:

Hustota (p): ovliviiuje mnozstvi a velikost transportovanych ¢astic a rychlost,
jakou se Castice usazuji

Dynamicka viskozita (u) (N.s/m?): schopnost latky téci / rezistence latky na
zmeénu jejiho tvaru

Kapaliny v pfirode:
Vzduch (p = 12,2 kg/m3), dynamicka viskozita (u) vzrista se vzristajici teplotou

Voda (p = 1000 kg/m3, r = 1025 kg/m3), dynamicka viskozita (p) klesa
S vzrustajici teplotou

Magma (p = 2700 = 3100 kg/m3), viskozita (p) zavisla na slozeni, obsahu vody

Vlastnosti kapalin

HUSTOTA p=m/v

vzduch =13kg/m?
voda =1000kg/m3 (1g/cmd)

Fluid Density affects amount and size of particles transported and the rate at which they
settle out.

+ DYNAMICKA VISKOZITA p=1t/du/dy (N.s/m?)

ratio of shear stress (t = stress per unit area) to the rate of deformation caused by the
shear stress (du/dy) (= Dynamic Viscosity)

measure of substance's ability to flow or its resistance to changing its shape.
+ KINEMATICKA VISKOZITA v=ul/p (m?s)

pomér dynamické viskozity k hustoté kapaliny (m?/s)
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Teplotni zavislost viskozity vody:

Temperature | Dynamic Viscosity | Kinematic Viscosity
—t- -u- -v-

(OtC) (lill s/m?) x 103 (m23/s) x 106
0 1.787 1.787

5 1.519 1.519

10 1.307 1.307

20 1.002 1.004

30 0.798 0.801

40 0.653 0.658

50 0.547 0.553

60 0.467 0.475

70 0.404 0.413

80 0.355 0.365

90 0.315 0.326

100 0.282 0.294

Fyzikalni principy transportu: laminarni
proudéni mezi 2 paralelnimi deskami

Smykové napéti (smykova sila na jednotku plochy) je linedrné umeérné
rychlostnimu gradientu dU/dy - smykové rychlosti

Sheor
rote

kde v = dynamicka viskozita
newtonovska kapalina
(bé&zna smés voda-sediment,
napf. v fekach),

dU Stotionary plate Toe = Sheor stress
R Fig. 1-1. Definition diagram for the deformation of a thin layer of fluid between parallel
dy plates, one of which moves in its own plane.

Fig. 1-2 Schematic relationships between shear rate (strain) and shear stress (stress) in

kde tcr= mezni (kritické) g

smykové napéti
binghamovska plasticka latka
(bahnotoky, lahary)

11/12/2018
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http://www.engineeringtoolbox.com/dynamic-absolute-kinematic-viscosity-d_412.html
http://www.engineeringtoolbox.com/dynamic-absolute-kinematic-viscosity-d_412.html
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Fyzikalni principy transportu
hrani¢ni vrstva (boundary layer)

HRANICNI VSTVY
Hranicni vrstva: zona zpomaleni kapaliny v blizkosti kontaktu s pevnou ldtkou, se kterou je
kapalinav relativnim pohybu

— rotujici Zemé

— odstiediva sila: v = mrp2, m =hmotnost Castice, r = polomér, p = thlova rychlost

— koriolisova sila: F = 2mrUsinQ, U = rychlost ¢astice, Q = zemé&pisna §itka (0 na rovniku,
max. na polu)

— primoc¢ary pohyb na rovné desce (laboratorni modelovani)

proudnice

—y v

/U(y)
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Reynoldsovo Cislo: laminarni vs.
turbulentni proudeni

[
External stream ———s- 3(3 a
-7 OC e
N Qg wo v Con
y 5 TURBULENT | ec 9Cn
uin 69,60 oot
LAMINAR <C < 6'0 PYard x
Ko T T T T T TE T ETETETTTCR AT,

..

Fig. 1-6. Schematic representation of the boundary layers developed on a flat plate in parallel

flow.

- pfimoc¢ary pohyb na rovné desce (laboratorni modelovani)

smykové napéti hrani¢ni vrstvy:

v
1,=0332pU (--) kde U = rychlost, x = vzdalenost,
W p = hustota, p = dynamicka viskozita, v =

kinematicka viskozita

Ux/ v Reynoldsovo ¢islo (Re): pomér inertnich sil k viskéznim silam
V hrani¢ni vrstvé

Ptechod od lamindrniho k turbulentnimu proudéni, Re = cca 10°,
Vv zavislosti na vzdalenosti, viskozité, rychlosti proudéni

Turbulentni
proudéni

Laminarni
proudéni
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http://upload.wikimedia.org/wikipedia/commons/8/8d/Los_Angeles_attack_sub_2.jpg
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Laminarni vs. turbulentni tok

Laminar flow, low Reynolds number

Turbulent flow, high Reynolds number
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Lominar Flow

Laminarnitok, Re<0.1 Q

Particle movin(ﬁ through Fluid:

Laominar Flow with
Regular Vortices
~~_in Wake

Laminarni tok s T
drobnymi viry, Re ~ 1-40 - Q e

Ry~40-120 g

Pfechod laminarni / e’  Wolmme
turbulentni tok, Re ~ 40 FG G

120 o 7?“ ion from Lominar

fo Tur b lent Flow
(c)
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Separace toku

V hrani¢ni vrstvé ¢astice kapaliny, které jsou nejbliZe podloZi (dnu) nebo pfimo na dné, maji
nejniZsi kinetickou energii

Tyto ¢astice budou silné ovlivnény pii zméné rychlosti toku (zpomaleni, zrychleni) nebo v misté
zmény sklonu dna

Zpomaleni / ohyb dna smérem doli -> tyto ¢astice se zastavi nebo se dokonce za¢nou
pohybovat zpét, nahromadéna kapalina nuti hlavni tok téci vyse ode dna a vyvine se zpétny
proud — separace proudu

Proudnice se oddéli ode dna

11/12/2018
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HranicCni vrstva v binghamovskych
kapalinach

Debris flow (ilomkotok):

Smykové napéti na dolni hrani¢ni vrstvé

oblast smykového toku (smykové napéti > 0)
oblast rigidniho toku (smykové napéti = 0)

Region of plug flow
QU0 __

Region
of shear flow

Fig. i-11. Definition diagram for the motion of a debris flow composed of a Bingham plastic
material.

Uvedeni Castic do pohybu

Mechanismy uvadéni ¢astic do vznosu

+ strhavani ¢astic z nesoudrzného podloZzi (nezpevnény pisek)

— smykové napéti na prahu pohybu (t,,) stoupa se stoupajicim hustotnim rozdilem
Castica a vody, pramérem (velikosti) ¢astice D,, pomérem primeéra Dy/D; a volnou
vzdalenosti (s)

— stalé (laminarni proudéni), nestalé turbulentni proudéni

uly)
Fycosa = (Fg — F)sina
e 5 Fo
" Fp = sila ve smyku
Fg = tiha Castice
Fo-Fo

F, = vztlak ¢astice
ponorené v kapaliné

Fig. 2-3. Definition diagram for the entrainment of cohesionless grains from a cohesionless
bed acted on by a steady fluid flow.
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vztlakova a smykova sila

SmyK acts parallel to ved =

shear stress on grain vztlak

Tok Vysledna sila
Vztlak Bernouilli effect of ‘ kapaliny

flow over projecting grains,
causes pressure decrease above
grain (as for plane wing)

- o smyk
o A
= G iy =
e S -
Particle motion when:
Lift + Drag > Gravity
When lifted into fluid, flow .
becomes symmetrical around Gravitace
grain, and lift component is
eliminated
Uvedeni Castice do pohybu
Hjulstromova krivka
2000 | i ‘ ‘ ,
Rychlost B ] BERE =
v 500 f=-t— \ ‘ i
proudéni ol | ERosioN
o % !
vody vs. Bl ~mmmrT 1
. < 50 | er%f/,' :
VEIIkOSt E 20 Unconsolidated clay and silt
2 ‘ |
Zrna " ‘ ‘
5 |
21 = Clayl anq silt1—>:-Fine s?ndo‘Sa'nd><— G‘rave’I and bOl‘JIders—‘;

Grain size (mm)

Fig. 4.8. Hjulstrém’s curve (modified after Sundborg 1956). Hjulstrém determined the criti-
cal velocity necessary for moving quartz grains at 1 m water depth in open channels; the
shaded area indicates the scatter of experimental data. This graph shows (1) that clay and
silt particles are more difficult to erode than predicted, and (2) the average current veloc-
ity to move a grain is several times the calculated critical shear velocity

41



Uvedeni Castic do pohybu - koraze

Mechanismy uvadéni ¢astic do vznosu

 strhavani ¢astic ze sondrzného (kohezniho) podlozi (jil, pevné

11/12/2018

horniny)
KORAZE "
] Culting wear
| P,
Laminarni proudéni w 8| [/ A
o d g0 1 R
VS. ot e il ™
Turbulentni proudéni 2 . ‘:,o g | |f .
& My & 5 ]
N I ’I"
Deformation wear
o . w4 3 : : ns2
Angle of attack (rad)
Fig. 2:8." "'l 'of : "'!rom hesive beds a. Definition di for
b. of rate with angle of particle attack and ‘mode of

‘wear,

Uvedeni ¢astice do vznosu

\/\

Rolhrs
250X -'Q/\
Ly )/ ( Sid':g\ /;)\ bysallauon,, =
Prldnovyﬂfanspgrt ’/y

Fiow —
ransport v suspen2|
/"6\':»:1 and tlny suspended by turbulence
/\I. Sill
and _Suspended
load

Sand mm
-0

clay

Sard | Bed
"load

Cravol

Rock’

P&S, Fig. 3.3
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Voda v otevienych kanalech: Froudovo Cislo

V piipadé zanedbatelné hloubky kanalu vzhledem k $ifce
hw
T = pg (- ) sinf kde p = hustota, B = sklon svahu
2h+w h = hloubka, w = §itka kanalu

substitucemi -> pii vypoétu smykového napéti a rychlosti:

8g %
U = (---rS) kde f = Darcy-Weisbachtv koeficient
f tfeni, S = sklon, r = hydraulicky polomér
U
Fr = -zeeeee- Froudovo ¢islo (Fr), pomér inertnich sil ke gravitaénim
\[gh silaim béhem toku -

| SE—-

7 L-----i....--._.. G

\\\\\\\\\\\\\\\\\\\\\ \

Fig. 1-12. Definition diagram for fluid flow in an open channel.

Froudovo Cislo

Fr = 1; kriticky tok (hydraulicky skok)

L SUBCRITICAL
TURBULENT

subkriticky lamindrni - feky wi

Fr < 1; subkriticky tok, povrchové viny mohou
cestovat, tlumit se nebo mizet smérem po
proudu i proti proudu

Fr > 1; superkriticky tok, ptikré, stabilni
povrchové viny o trvalé amplitudg,
rychlost proudéni je vyssi nez rychlost vin

Flow depth (m)
g

Rezim toku s volnym povrchem:

subkriticky turbulentni — vétsina fek [ SUBCRITICAL SUPERCRITICAL
superkriticky lamindrni — toky tenkého filmu EASI— i
ka]?:illln?/ na pOVrChlrl pevné latky =
superkriticky turbulentni
SUPERCRITICAL
LAMINAR
-r‘u_. L - = .n_’ " ‘;f )

Flow wslocily (m )

Fig I-13. Flow regimes in an open channel of very large width compared 1o depth.

11/12/2018
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Superkriticky tok =

superkriticky tok
Kriticky tok = ,hydraulicky skok"

subkriticky tok

Spodni proudovy rezim
Fr < 1.0, subkriticky tok

Svrchni proudovy rezim :
Fr > 1.0, superkriticky tok

11/12/2018
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Sedimentarni struktury:
rychlost proudéni (t.U) vs. velikost zrna

ANTIDUNY
LAMINARNI]
ZVRSTVENI

= Antidunes

= Plane beds

g
g
. s <~
DU NY 2 o1 N T o e e
v oy £ <
— megaceriny @ Mega-ripples
o
- éef‘my —S\ e N
0.01 1 Small ripples
0.0 012 0i4 0t6 0.8 1.0

Median grain diameter (mm)

Fig. 7.4. Bedform and stream power (after Allen 1970). With an increase of stream power,
the bedform of a stream channel or flume underlain by unconsolidated sediments changes
from small ripples to mega-ripples, to plane beds to antidune

Rychlost Castice klesajici ke dnu:
Stokesuv zakon

* u=rychlost usazovani

* p, = hustota pevné Castice
* p; = hustota kapaliny

» g = gravitacni zrychleni

* D = primeér castice

* u=dynamicka viskozita

11/12/2018
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STOKESUV ZAKON
Priimér zrna (p) | Cas (pad 1 m) V (cm/sec)
60 5 mins 0.223
30 30 mins 0.0558
8 7 hrs, 48 mins 0.00349
2 5 days, 6 hrs 0.000217
0.5 89 days 0.000013

PROBLEM: jak dosahnou jilova zrna dna oceanu

Jak se usazuji jily ?

Flokulaci

Turbulence
Fecal pellets

Van der Waal’s forces
Electrolytes (salinity)

Turbiditnimi proudy

hyperpycnal flow

11/12/2018
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FLOCCULATION

T

Stokesuv zakon
T pe-ps

18 0

u = rychlost usazovani
D = prdmér ¢astice

p, = hustota pevné castice
p; = hustota kapaliny

v = kinematicka viskozita
g = gravitaéni zrychleni

47



VInéni, klasifikace vin

(hladina kapalin na styku s plynem: voda — vzduch)
— vétmé viny (perioda do 20 s)
— piilivové viny (perioda 12 nebo 24 hodin)
— kapilarni viny (perioda 0,1 s)

omér h/L0 (hloubka dna / vinova délka

—  kratké (hlubokovodni) viny h/LO > 25 vétrné viny
— stfedni viny 0,25> h/L0 > 25
— dlouhé (mélkovodni) viny 0,025 > h/LO ptilivova vlna

Interni viny
VIny na styku dvou kapalin s riznou hustotou a viskozitou (termoklina)

J

Fig_ 1-17. Definition diagram for progressive waves at a fluid interface and for the motion of

walter-particles.

Rychlost vétru a vyska vin na volném mofi

TABLE 1-11

Expected wave height in the open sea as a function of Beaulort wind force or wind speed at

height of 10 m above the sea surface. After Frost (1966)

Mcan wind Beaufort Descriptive term Probable height
speed at wind force of waves in
of 10m open sea ®
(ms™Y) (m)

0 0 calm 0

L5 1 lLight air 0.1

33 2 light breeze 02

53 3 gentle breeze 0.6

15 4 moderate breeze 1.0

9.6 5 fresh breeze 20
11.9 6 strong breeze 30
143 7 near gale 40
167 8 gale 55
19.1 9 strong gale 70
21.7 10 storm 90
24.1 11 violent storm 11.5
268 12 hurricane =140

* Heights less than tabulated values in inshore waters.

11/12/2018
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Viny realné a idealni

Redlné viny

Spektra vlna o riznych vinovych délkach, periodach a vyskach — statistické zpracovani
— Vyzna¢na vinova vyska H1/3
— Vyznaéna vlnova perioda T1/3

Primérna vyska a perioda jedné tretiny vSech vin s nejvyssi vyskou a periodou

Idealni vin
Airyho viny (sinusoidni profil)

Stokesovy viny (trochoidni profil)

Solitérni viny

Airyho viny

Rychlost $ifeni vin
g
€2 = ---- tanh (kh) h = hloubka vody, k = 27t/L, g = gravita¢ni zrychleni
k L = vlnova délka
Rychlost postupu vin: roste s hloubkou h (klesa s klesajici hloubkou),
Maximalni horizontalni orbitalni rychlost
nH

Upax = --=---------- kde H = amplituda viny, h = hloubka, T = perioda, k = 27t/L

Bize vInéni: orbitalni rychlost klesa rychle s hloubkou, pii hloubkéch L/2 (baze vinéni) je zhruba 4%
orbitalni rychlosti na povrchu

5 Y 35 Y G T e

B e
t@ CO) ® g @ S ey
o = e TITTETTTTTTTRTTRER e
°© TUTTTTRRELRLTRTRITIRET®  TTTTTRRRRRATRRRETTTeRT

Fig. 1-19. Water-particle orbits beneath progressive surface waves of different types. a.
Deep-water waves. b. Waves on water of intermediate depth. c. Shallow-water waves. d.
Solitary wave.
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Priliv a odliv

(a) Velocity (b) (c) 774
Denni piiliv: mélkovodni vina e 4 78 UL
(h/L < 0,025)
3774 ez
TSRO S A
0 T/4 772 374 T o /2
Rychlost: ¢ =0,1-0,6 m/s 5778 sr7e Tine (periods
£ 1% o . 7778 57,
Vlnova délka: extrémné velkd i “8
3774
Primér orbity: cca 10 km, rota¢ni proud . Magnetic # 4 “
12hrs '
3 Mognetic ¥
P
© (o)
Valocity (m s
06
505
o 9 ~Yg = i
7° 04 ~_Ohrs
03 / \
02 | "
ol A f I S,
& km
0 2 4 6 0 0w
Time (hrs)
Fig. 1-24. Feaiures of idealized (a-¢) and actual (d-1) iidal curenis. (s, ¢) Euleran and
L i ion of an idealized rotary iidai current over one tidal period, and (b)

the time-velocity pattern. (d, I) Eulerian and Lagrangian representations of the tidal current
measured and (e) velocity pattern at a depth of 30.5 m (total water depth more ihan 45 m) at
Nantucket Shoals Light Vessel, east coast of U.S.A. 8-10 August, 1923. Partly after. Le
Lacheur (1924), by permission of the American Geographical Socicty.
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Hustotni proudy

Vznika pti vtoku kapaliny o urcité hustoté do jiné kapaliny o jiné hustoté

— hyperpyknicky proud (p1>p2) (underflow)
— mesopyknicky proud

— hypopyknicky proud (p1<p2) (overflow) s

pl = hustota vtékajici proudici /°| <,°3 o
masy (hustotniho proudu) Ll Overflow
p2 = hustota stojici vodni masy Vertical flow o
3

Interflow

A \ Underflow
S T

AN VALEESSTRTTRY AAARNNNNY ARRANNNY AAANANR AR

Fig. 1-25. Principal types of graviiy current.

Hyperpyknicke proudy

hlava — t&lo — ocas

Free surface

Rychlost $ifeni hyperpyknického
proudu

Uy JE i

R TiLIR LR TR e e e

Fig. 1-31. Definition diagram for an underflowing gravily curreni
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TYPY TRANSPORTU
Gravitaéni transport

Prostiedi: subaerické, submarinni

Bahnotoky, ilomkotoky
Binghamovské plastické latky, soudrzné, laminarni proudéni
Uvedeni do pohybu: piekonani prahového smykového napéti: pretizeni svahu, zemétieseni, likvefakce
(zkapalnéni), sesuvy
Ukladdni: snizeni smykového napéti toku pod kritickou hodnotu (zpomaleni toku), zmirnéni sklonu svahu

Sesuvy, skluzy, kamenné laviny
Elastické pevné latky, turbulentni proudéni
Uvedeni do pohybu: piekonani prahového smykového napéti: pretizeni svahu, zemétieseni,
Ukladani: snizeni smykového napéti toku (zpomaleni toku), zmirnéni sklonu svahu

Zrnotoky
Elasticé pevné latky, nesoudrzné, turbulentni proudéni
Uvedeni do pohybu: piekonani prahového smykového napéti: pretizeni svahu, zemétieseni,
Ukladdani: snizeni smykového napéti toku (zpomaleni toku), zmirnéni sklonu svahu

Turbiditni proudy
Newtonovské kapaliny, turbulentni proudéni

Uvedeni do pohybu: hustotni rozdil kapalin: zvifeni sedimentu ve vodé (zemétfeseni, bourky, podmoiské
sesuvy), povodné
Ukladdni: zpomaleni toku, zmirnéni sklonu svahu

Procesy a klasifikace mechanického transportu

= & o Transport .
Transport process Physical character of mix mechanism Sediment character
. Massive to
SUSpenZe Suspension Newtonian = | bedded and
transportation fiuid 5 laminated
% Suspension sediments
Q 3
C e, Newtonian S 2 Bouma sequences
g
*  Turbiditni proudy | o cmen | ©Nov | 5 H with laminated
: Newtonian | & 2 cross laminated,
fluid § o % L and graded strata
z B
" z 2 Temporary | Laminated, crossed
44 (7 Bed-loa = > S to structureless beds
. . g suspension,

Pfidnovy transport e ¢ G| ] Sotngand. | of wehto moderately
a 8 saltation sorted sediment
£ :

4 e Laminated to
: § Sediment less. thin to
Grain flow -4 3 - structureless, thin
* Zrnotoky i & supported by | massive beds of
(sensu lato) o dispersive well sorted sand
pressure with dish structure
and pebbles
3
| 2 'S
| Mass flow § = Fi th
’ (debris flow, 83 S ks Medium to
* Ulomkotoky, bahnotoky |z | £ 0 shearon | massive beds
olistostromal 38 g Lsehrbmia of diamictite
3 flow) 532 2 surfaces
3 g
g 8¢ S
g
. S
g | Thik o
% Landslide ® Rotation Il
Z | 2 g massive beds:
2 | (sensu strcto) £ and/or sliding d
£ © h typically matrix
o Sesuvy, skluzy |- feump. debrissige| 2 H vith shearon | L0 commont
' | rock slide) 2 2 spaced planes d TIDIY.
| k. 2 e with slickensided
[} -] and surfaces
| 2 clasts
Figure 14.2
Summary of mechanical transportation processes, mechanisms, and sediment types.
(Source: Modified from Nardin et al., 1979; and based in part on | 1976: Postma, 1986
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TYPY TRANSPORTU
Gravitaéni transport

Prostiedi: subaerické, submarinni

Bahnotoky, ilomkotoky
Binghamovské plastické latky, soudrzné, laminarni proudéni

Uvedeni do pohybu: piekonani prahového smykového napéti: pretizeni svahu, zemétieseni, likvefakce
(zkapalnéni), sesuvy

Ukladdni: snizeni smykového napéti toku pod kritickou hodnotu (zpomaleni toku), zmirnéni sklonu svahu

Sesuvy, skluzy, kamenné laviny
Elastické pevné latky, turbulentni proudéni
Uvedeni do pohybu: piekonani prahového smykového napéti: pretizeni svahu, zemétieseni,
Ukladani: snizeni smykového napéti toku (zpomaleni toku), zmirnéni sklonu svahu

Zrnotoky
Elasticé pevné latky, nesoudrzné, turbulentni proudéni
Uvedeni do pohybu: piekonani prahového smykového napéti: pretizeni svahu, zemétieseni,
Ukladdani: snizeni smykového napéti toku (zpomaleni toku), zmirnéni sklonu svahu

Turbiditni proudy
Newtonovské kapaliny, turbulentni proudéni

Uvedeni do pohybu: hustotni rozdil kapalin: zvifeni sedimentu ve vodé (zemétfeseni, bourky, podmoiské
sesuvy), povodné

Ukladdni: zpomaleni toku, zmirnéni sklonu svahu

Turbiditni proud

Turbiditni proudy
kapaliny, turbulentni a laminarni proudéni
Uvedeni do pohybu: zvifeni sedimentu ve vodé (zemétieseni, bourky, podmofské sesuvy), povodné
Uklidani: zpomaleni toku, zmirnéni sklonu svahu

As energy drops, In time smaller
the largest particles particles settle to
settle first produce graded bed

Turbidity current

53



11/12/2018

Glacialni transport

Gravita¢né indukovany tok — led - non-newtonovska pseudoplasticka latka, vysoka viskozita,
pfevazuje laminarni proudéni
Ukladani: taveni a sublimace ledu
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Vodni a vétrny transport

kapaliny (voda, vzduch), laminarni a
turbulentni proudéni

Uvedeni ¢astic do pohybu:
pfevazné turbulentnim proudénim

— Transport nalozenim (bed load)
* klouzani
* valeni
« saltace
— Transport ve vznosu (suspension) —

ree x

plavani® ¢astic

Zavisi na:
—  hustoté kapaliny
— rychlosti toku
— dynamické viskozité
— Reynoldsové ¢isle (laminarni / turbulentni
proudéni)
— velikosti a hustoté sedimentarnich ¢astic
— adalgich faktorech

Ukladani: zpomaleni proudu

(o) SLiomG (b) ROLLING

SO

(€) SALTATION (AIR)

Alqldindgb
" a

M (==

(8) SALTATION (WATER)

o

o &~ 58 —o—
(o) SUSPENSIVE TRAJECTORIES
ety Dtﬂv
n
Cotision ™ 2

Fig. 2-13. Schematic representation of modes of particle motion during fMuid-induced sedi-
ment transport.

11/12/2018
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Procesy a klasifikace mechanického transportu

Transport process Physical character of mix ,,I;g,:‘;g‘,;’;‘ Sediment character
Massive to
Suspension Newtonian %‘ = bedded and
transportation fluid g 2 laminated
3 | Suspension sediments
Newtonian 3 2 § Bouma sequences
Turbidity current to Non- > :‘; = with laminated,
¥ Newtonian | @ g cross laminated,
fluid g 2% and graded strata
2 2
: é u Temporary | Laminated, crossed
Bed-load T, 3 g suspension, | 10 structureless beds
transportation = g roling and | of well to moderately
§8 ] saltation sorted sediment
g ;
2 E g Laminated to
Grain flow 9 &I Sediment | stryctureless. thin to
<& supported by | massive beds of
\aeng lo) Se 5 | dspersve | welisorted sand
- 3 pressure | with dish structure
% 5 and pebbles
s —1E
24 = §
Mass flow LG =) = )
(debris flow, ég I Zl::aw“h Meciini i
= mudfiow, ! ® o massive beds
8| oistostromal £38 £ H Rovelatve; of diamictite
5 flow) 53 g 2 surfaces
H s s S
T &
3 x .
1 Landslide o Rotation Thcklo
B = massive beds;
£ (sensu stricto) = > and/or sliding typically matrix
5 lslump, debris side] 5 2 | § _ | vith shearon sty
rock slide) 2 S 5 |spacedpanes| e
i €2 | and surfaces °
2|8 clasts
Figure 14.2
Summary of mech P processes, mecha and sediment types.
(Source: Modified from Nardin et al., 1979; and based in part on Lowe, 1976: Postma, 1986.)
PH — 7.0 8.0
[ |
i~k HEMATITE 4| CALCITE | Salinity > 200%
Chemicky transport a UMONITE || Hematte | GYPSUM
. . g MN OXIDES 2| Limonite | ANHYDRITE
depozice (precipitace) o M | wnOxices | HALITE
@ h: if
+0.1 N N CHAMOSITE* 8 f’:h:sm:il:vfe Dolomite
RV Calcite 2| e Etc.
L N Phosphorite e
2
g
£
3
0.0 Organic Matter
CALCITE Salinity > 200%.
» Organic GYPSUM
5] Lo matter ANHYDRITE
> D -
7| cnmosre Ry et e
2N PEAT | SIDERITE Glaucorte Organic matter
zavislost na pH a & Gauwonte |3 &
Eh o| G : = Mn Oxides | Etc.
5 odochrosite ~
Eh | ORGANIC il tvoi
K] MATTI e
g ER [5{caLcme\prosphorite
. 3] -Sica 8| orRGANIC Siica
Pole stabilit ~~ PHOSPHORITE  |5| " MATTER
e IR Calcite o| Siderite
U e Primary uranium §| Rhodochrosite -
. 4 4 r 7 A concentrations % | Phosphorite Salinity > 200%.
mineralnich fazi g L
Yohig, = Anhydrite
ORGANIC @ Farz Hallte
MATTER Organic matter
PEAT PHOSPHORITE Dolomite
PYRITE CALCITE -
Silica ORGAAT'#C .
0.3 Rhondochrosite ER i
Alabandite (7) Pyrite Salinity > 200%
Calcite Phosphorite | Gypsum
Primary uranium Alabandite () | Anhydite
concentrations Haiite
Primary heavy metal Organic matter
sulphides’ Pyrite
*Chamosite as used here is representative of the sedimentary iron silicates.
Figure 14.5

Eh-pH fence diagram showing generalized stability fields of various minerals.

(Source: After Krumbein and Garrels, 1956.)

56



SEDIMENTARNI STRUKTURY
(Sedimentary structures)

Textura— prostorové vztahy mezi zrny, zpravidla mikroskopické

Struktura — prostorové uspotradani zrn, zpravidla makroskopické, tvary zpravidla
vetsi nez je velikost individualniho zrna

Struktury:
— Vrstevnatost
— Struktury na vrstevnich plochach
— Zvrstveni
— Ostatni textury

Vrstvy — deskovita nebo Cockovita télesa jednotného petrografického slozeni
Laminy — druh vrstev o malé mocnost (< 1¢m)

Zvrstveni — soubor texturnich znak® uvniti vrstev

Laminace — druh zvrstveni o malé mocnosti

Vrstevnatost / @ %@

— Cockovita
— Deskovita (tabularni)

Lonticular lobate Lobate wedge

— Lalokovita ’ % /)
Zvrstveni ’%ﬁw é e 2

(Flat) Tabular shoet Lobate to

— Gradaéni

— Horizontélni (planarni) % % é %

— ZvInéné
— Sikmé - vymolové

— Sikmé - planarni @ % i’w‘qyy//

— Nodularni (hliznaté) o o
— Konvolutni

11/12/2018
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Klasifikace vrstevnatosti

TABLE 12.1 l C

Stratum Thickness Names
Bed
>300cm (>3 m) Massive
100-300 cm Very thickly bedded
30-100 cm Thickly bedded
10-30 cm Mediumly bedded
3-10 cm Thinly bedded
1-3 cm Very thinly bedded
Lamina
0.3-1 cm Thickly laminated
< 0.3 (<3 mm) Thinly laminated

Source: From R. L. Ingram, “Terminology for the Thickness of Stratification and
Parting Units in Sedimentary Rocks™ in Geological Society of America Bulletin,
65:937-38, 1954. Copyright © 1954 Geological Society of America. Reprinted
by permission of the author.

Vrstevnatost

masivni

lavicovita

deskovita

laminovita

58



11/12/2018

Photo by David McGeary

Laminace

Usporadani sedimentu do lamin II s vrstevnimi plochami

Geneze: laminace vznikla opakovanim podminek sedimentace

» Sezénni laminace — algélni laminity, stromatolity - pfilivové
ploSiny, varvity)

* Epizodicka laminace (udalostni sedimentace) — spad pyroklastik

 Stiidani energie proudu (turbidity) napf. hranice mezi laminarnim
a turbulentnim proudénim
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Laminace
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Parting lineation

primarni proudova lineace na délicich sparach

V laminovanych sedimentech (pisky) — jednosméné turbulentni
proudéni

Fig. 6-14. A model for the origin of parting lincations 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 lion and iated with lifting and bursting

Gradacni zvrstveni

* Zjemnovani sedimentu do nadlozi
— Pozitivni (normalni) vs. negativni (inverzr -
— Vertikélni gradace vs. lateralni gradace (a) OISTRIBUTION-GRADING
Geneze:
* zpomalovani energie toku

l Freq.

VAN

Height above turbidite base

Groin diometer
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Gradacni zvrstveni

As energy drops, In time smaller
the largest particles particles settle to
settle first produce graded bed

Turbidity current
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Lateralni gradace
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Imbrikace (doSkovité usporadani) klast(

Sikmé (Gefinové) zvrstveni
vrstevni tvary: proudove duny (Cefiny)

Deserts Beaches

Vrstevni tvar:

« Morfologie dna — rozhrani
sediment/kapalina

Zvrstveni: Wind or Windward Lee
*  soubor texturnich znakt uvnitf water current slope slope
vrstev

g 3 ‘: \ g . o - ‘ 7
Cross-beds o \ /
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duny, barchany, pri¢né duny, ¢eFiny

Sikmé (Gefinové) zvrstveni
vrstevni tvary: proudove duny (Cefiny)

Deserts Beaches

jednosmérné vétrné/vodni proudéni
eroze na navétrné strané
sedimentace na zavétrné strané
pohyb po sméru proudéni

S

- :‘,A\. -

pivod: -

Mistni nerovnosti na povrchu Wind or Windward
nesoudrzného sedimentu v podminkach water current slope

Eroudéni normalni (newtonovské)
apaliny
Zpomaleni a separace proudu na \/_\\ /\
zaveétné strané f\
/\ (-\ \\ f<\
S /-\ \

Lee
slope

Cross-beds

Sikmé (&efinové) zvrstveni
vrstevni tvary: asymetrické duny
(Cefiny)

Proudové (asymetrické) ¢efiny a duny

Eolické duny, barchany, pii¢né duny

Iniciace:

jednosmérné vodni proudéni

eroze na navétrné strané a sedimentace na
zaveétrné strané

migrace po sméru proudéni . o

cefiny < L=0,6m >= duny az n€kolik stovek (@) row—r [£4<0,4L<0 | 445> 0,9%50

i EES$$EEZZ;EEES§$52222:
jednosmérné vétrné proudéni SN -

eroze na navétrné strané a sedimentace na
zaveétrné strané

migrace po sméru proudéni

Mistni nerovnosti na granularnim povrchu
v podminkéch proudéni newtonovské
kapaliny

Zpomaleni a separace proudu na zavétrné
strané

tur;'tnl ripples and dunes. U=mean flow velocny J= mhmenl transport rate.
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Antiduny

Jednosmérné vodni proudéni
S volnym povrchem — ve fazi
S povrchovym proudénim
kapaliny

Stoss Lee. i
(a) Flow—s Fho.-ﬁ-«o 450,940 L,
Stacionarni (nemigruji) nebo W

migruji proti sméru proudéni oo MR

Stoss ————ep—Loe—| 7]
Sedimentace na navétrné —
S

stran€, eroze na zavétrné
stran¢

Scour Deposition

Fig. 7-2. Schematic representation of flow and sediment transport over (a) antidunes, and (b)
current ripples and dunes. U=mean flow velocity; J=sediment transport rate.

L <=10m

Soustavy dun (Cefrin)

Déleni podle uhlu vertikalni akrece (rychlosti sedimentace)
» Superkritické : thel vertikalni akrece (Splhani) > sklon nabéhové hrany
» Subkritické : uhel vertikalni akrece (Splhani) < sklon nabéhové hrany

.

(€)0<§<§

(@) §+0

T

0)0>§

s
! 3
225 ‘ 2 1|

Fig. 9-5. Effect of angle of climb (relative deposition rate) on the steady migration of uniform
bedforms.
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Sikmé zvrstveni: soustavy &efin (dun)

Sikmé zvrstveni: laminy /A k vrstevnim plochdm

Déleni podle tvaru matetského vrstevniho tvaru

(dun, Cefiny)
* Planarni
*  Vymolové

55, Dva hlaval typy Kikmého rvrstvenl. Vievo plankml xvistvenl, vpeavo
HE,

parent bedforms.

osaf

hﬂnﬂmﬂ-ﬁuﬂduhﬁwnhﬁ-mﬂl- Fig. 9-9. Schematic forms of subcritical cross-stratification in relation (o the shape of the

parent bedforms.

Symetrické (vinové) Cefiny

Protismérna oscilace vodnich
¢asteCek v dusledku vinéni
na hladiné

(B =

e
(e g ) e W @ //.'_\\.
o = e SRR
o TTTCTTRTTRCRAVETETTNTY  FTTTTTTRIRRARICLeaneeey

Fig 1-19. Water-particle orbits beneath progressive surface waves of different types. a.
D,zp-nnr waves. b. Waves on water of intermediate depth. c. Shallow-water waves. d
Solitary wave.

o

.
:

. Some kinds of cross-stratification associated with wave-related ripple marks. a.
I climbing sets. c. Supercritical climbing sets. All
examples shown in vertical profile perpendicular to ripple crests.

1-6.
Form sets dded in mud. b. Sub

11/12/2018
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Sikmé zvrstveni: geneze

Wind
I

Water current
(river or sea)

Masterbed  crogs bed
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Proudoveé cCeriny
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A4

1 4

é ceriny

Vinov
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Storm cross stratification: a mix of hummocky cross stratification and wave ripples, Belt Supergroup, Canada

= S
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Struktury na vrstevnich plochach

zachovalé vrstevni tvar

Cefiny
proudové textury

Jazykovity tvar, spodni plochy vrstev, vylitky, smér proudéni

Turbulentni proudéni, eroze nezpevnéného podlozi, vyplnéni nadloznim
sedimentem

vleéné ryhy
Spodni plochy vrstev, vylitky, smér proudéni

bahenni praskliny
Vysouseni jemnozrnného sedimentu

rychlé odvodnéni sedimentu pod hladinou

otisky deSt’ovych kapek

Biogenni textury (bioglyf
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Cefiny (ripple marks)

Nesoudrzny sediment Zpevnéna hornina
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Proudové stopy
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Prod marks
(,rypance”)
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[ Kl

Bahenn

81



11/12/2018

f '

i ‘;[ ;'1“.,‘”’,' Irw_m'\l-:\

Mudcracked surface of a Neoproterozoic mudstone

Struktury vzniklé unikem vody ze
sediment

Miskovité struktury
Pilifové struktury
Piscité vulkany
Tepee struktury
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Tee-pee struktury

Konvolutm zvrstvenl

* Plasticka deformace
jemnozrnnych granularnich
smési vlivem smykového
napéti kapaliny proudici nad
vrstvou (nejasteéji
hyperpyknicky turbiditni
proud)

—  postdepozi¢ni
—  syndepozi¢ni

84



11/12/2018

Biogenni struktury

Scolicia

Palaeodictyon
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Biogenni textury
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Sedimentarni textury

Textura — vztahy mezi zrny, zpravidla mikroskopické
méfitko

* \elikost zrna
* Tvar zrna

* Vytridéni

* Porozita

* Permeabilita
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Velikost zrna (zrnitost)

Wenworthova zrnitostni klasifikace
@ =-log2d ; d = pramér zrna v mm

*  Velikost a hustota klastl generovanych béhem zvétravani ve zdrojové oblasti
*  unaseci, abrazni a tiidici schopnosti transportniho média

TABLE 12 sy
& ‘Wentworth Scale Grain Size Names Group $ Rock Names Texture
balvany
Boulde:
valouny S S5 i
A Cobbles
oblazky -6 64 mm Gravel  Conglomerate, Epiclastic ruditc
zrnka Pebbles breccia
. , -2 4mm
velmi hrubozrnny Granules
. -1 2mm
hrubozrnny R
isek Fedné zrnity 0 1 mm
p ?t edné Zl"]l’lty e
jemnozrnny 1 12 mm
. , Medium sand Sandstone Epiclastic arenic
velmi jemnozrnny 2 V4 mm (arenite,
r i Fine sand wacke)
P, ach (silt) s —
jil Very fine sand
4 1/16 mm
Silt Siltstone, shale,
8 11256 mm - - Mud mudstone, Epiclasuc lutitic
Clay claystone

Sources: Modified from C. K. Wentworth (1922), Krumbein (1934), McManus (1963).

Zjednodusena Wenworthova klasifikace Pebbles
4-64 mm
oblazky Granules
2—4 mm
zrnka
Coarse sand
velmi hrubozrnny
0.5-2 mm
hrubozrnny o
pisek stiedn& zrnity Medium sand
0.25-0.5 mm
jemnozrnny
velmi jemnozrnny Firis:sand
prach (silt) 0.06—0.25 mm
jil silt

0.004-0.06 mm

Clay

< 0.004 mm
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Stiedni velikost zrn
Gaussovy kiivky, kumulativni kiivky|
Kontrolovano

Histogram
Vytridéni ©
o 30
g5
2
1 dhad £ EE
*  Kuvalitativni odha & g
: 5 R B 1I
Reciproka hodnota standardni Phi
odchylky souboru dat velikosti
zrm, Frequency Curve
SOZHQa/Q1 ég
e a0 4 \
Kde S, = tiidéni, Q, = tieti z 2]
kvartil (75% nejmensich zrn), Q, 5 57
= prvni kvartil (25% nejmensich = /lg”’ i
zrn) B
2 S 2 3 4 5 B
Phi

*  vytiidénim klasti generovanych [
behem zvétravani ve zdrojové )
oblasti £ 5
* abrazni a tfidici schopnosti E .
transportniho média (vitr, voda, /,/
led) B
-2 1 o 1 2 3 4 5 B
Phi
Histogram
vr v s
Vytridéni 0
kS
o 30
g%
520
Ss
0
- 5 ——
So=Qu, el : EE
Phi
Kde S, = tiidéni, Q, = tieti kvartil (75%
nejmensich zrn), Q, = prvni kvartil (25% Frequency Curve
nejmensich zrn)
3
. i in-size in milli 30
Friedman (1962) (grain-size in millimeters H 2] \
H 20 1
H 15 4
- 1-1.17 = very well sorted = 1 ——
— 1.17-1.20 = well sorted; ’/{
— 1.20-1.35 = moderately well sorted -2 1 o 1 2 3 4 5 3
— 1.35-1.87 = moderately sorted Phi
B ;';&;72]5 = poorly scl)rted ed Cumulative Arithmetic Curve
—  2.75-... = very poorly sorte:
| e
o
g
2 m
g
s =
=
e
2 1 i 1 2 3 &5 6
Phi
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I_
A
—
'S
o
3
-
-~
N
o
S
o
3

100 100
90
80
70
60
50
40

Cetnost (%)
Cetnost (%)

14,78um 50,55m

30

20
. 10
Velikost zrna (um) Velikost zrna {jum)
0
0,01 0,10 1,00 10,00 100,00  1000,00 0,01 01 1 10 100 1000
Unimodalni distribuce, median 14,78 mikrond (jemny silt) Bimodalni distribuce, median 59,55 mikrondl (hruby silt), smés siltu a pisku
Unimodalni distribuce, median 9,93 mikron& (jemny silt) Bimodalni distribuce, median 238,78 mikron{ (jemnozrnny pisek), smés
jemného siitu, jemného pf h o
- LK 2 -160 cm
o LK1-50cm 0
90 & 90 £
k7] k]
80 g 80 g
0 8 70 .8
60 60
50 50
p 9,93um .
. - 238,78um
20 20
10 Velikost zrna (um) 10 Velikost zrma (i)
0 0
0,01 0,10 1,00 10,00 100,00  1000,00 0,01 0,10 1,00 10,00 100,00 1000,00

(2) Stupen vytridéni

Well-sorted sand Poorly sorted sand

Vytfidéni: Mira podobnosti velikosti zrn ve
vzorku horniny
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Vytrideni: kvalitativni odhad

Lewis®

Well sorted

Compton

Very well soried

el ——

Moderately sorted

2 v ——— S—

Number of Wentworth size graces
Included in the "middle” size categories

R,

3 = Poorlysored =

Weil sorted

Moderately sorted

Poory sorled

§ wm—— . e e 5 S

Very poorly sorted

Tvar zrna

* Tvarzrna je uréeny :

— Krystalizaci z magmatu nebo vodného roztoku (tvar
krystalt, tabulkovy, sloupcovity, apod.)

popel, pisek, velmi nepravidelny)
—  Zvétravanim hornin (nepravidelny tvar — zaobleni,

koule, trojosy elipsoid)

koule, valec, desti¢kovity tvar)

Forma - (celkovy tvar) -
izomorfni, tabulkovity, tyCovity

Sféricita - jak moc se zrma
tvarové bliZi kouli: prizmaticky —
sféricky - diskovity

2Zaobleni — mira zakfiveni hran
zrna —> vice = velmi ostrohranny
- ostrohranny — poloostrohranny
- polozaobleny — zaobleny —
dobie zaobleny

Vizuélni odhad

Povrchové mikrostrukt

High sphericity

Low sphericity

Vulkanogenni ¢innosti (pyroklastika — lapilli, prach,

Organickou aktivitou (schranky, ooidy, klaciky, apod. —

Figure 12.16
Degrees of sorting. D. W. Lewis . v
(1984) defines the “middle™ as the Velmi dobfe

middle two-thirds (67%). Compton vytridény
(1962) designates the “great bulk™ as
the middle 80%

(Source: From Raymoad, 1984c: afier D, W
Lewis, 1984, and Compton, 1962)

Dobre
vytFidény

Mirné
vytfidény

Spatné
wytfidany

Velmi Spatné
vytfidény

(c)

Figure 12.17

Shapes of sedimentary grains: (a) equant, (b) rod shaped
(¢) tabular.
{Source: From Raymond. 1984¢.)

Y
>
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&

Very anguiar

Angular

)
Sub Sub Rounded Well
angular rounded rounded
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Komparativni tabulky: zaobleni

Roundness
Very Sub- Sub- Well
angular Angular angular rounded Rounded rounded
0.5 1.5 25 35 4.5 55

Discoidal
0.5

Sub-
discoidal
25

Sphericity
Spherical
45

Sub-
prismoidal
25

Prismoidal
-0.5

Fig. 2.8. Visual comparison chart for estimating roundness and sphericity (from Powers. 1982). (Reproduced by
permission of the American Geological Institute.)

(3) Zaobleni nebo ostrohrannost je funkci délky transportu

Distance of transport
Short Moderate Long

Larger, Smaller,
more angular more rounded
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Typologie
zirkonu

(a) TE14 Sa: | (b) TE4 Sos

ZrSio,
tetragonalni

- Tetragonalni
dipyramida (proto-,
deutero-)

- Tetragonalni
prisma (ngoto-,

deutero

Pupinova (1980)
klasifikace

Tvar zrna urceny
odminkami
rystalizace

- Index A — pomér

Al/alkalie

- Index T —teplota

krystalizace

Koksal et al., 2008, Mineralogy and Petrology, 93:185-211.

Typologie

: x50 PYRAM I DE S
erkonu v @11 (0N<<211) < 101)=211) > (00=>211) {101) (301}
500°C A
M
550°C 0 prisme @, < o i/ 100
[} @AB‘\ @ABZ AB3 @Aua ABS A / c
GERRST e GG O 8 G G0%
P H L L2 L3 14 s | 8%, | |
Tvar zrna urceny 650°C R (100)<<(110) @ @ @ @ @ @ @ @ 30 N
odminkami Qi s 52 53 54 55 Pl R
rystalizace | @ @ @ @ D
- _ & 700°C (100)<(110) @ @ @ 400
IAnlc/igﬁ(:iie pomer s Q2 6 57 58 59 510 P2 R2 |
- Index 'I_'fteplota 750°C (100)=(110) @@ @@ @@ @@ @@ @@ @@ @ @ 500 c
krystalizace M o 1 1 1] | s °3 #3
800°C E (oms1g) @ @ @ @ @ @ @ @ s0 E
Q4 516] 517, 518 519, 520 e R4
S
850°C  (100)>>(110) @ @ @ @ @ @ @ @ 70 T
Qs 21 2)) 23] 24 s25 P5 R5
900°C (100) @ @ @ B @ 800
E n 2 fE] 4 15 D F
100 200 300 400 500 600 700 800
I N DI CE A

Fig. 2. Zircon typological classification proposed by Pupin (1980). Index A reflects the Al/alkali ratio, controlling the development
of zircon pyramids, whereas temperature affects the development of different zircon prisms.
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Typologie
zirkonu

LA
100 700 100 700
1 L I} 1 1 1 1 1 1 L : - 1
100 al 100 A b
= B Syn-D3
® REF granite
4 m SAM granite
FEL granite
® LAM granite
4 £ U-V granite
) 3
aE
N
800

Fig. 3. (Color online.) Morphological signatures of zircon populations from syn-D; granites in the (A, T) morphological diagram (Pupin, 1988). a.
Distribution of the mean point; granitic domains: (1) aluminous leucogranites; (2) (sub) autochthonous anatectic granites; (3) intrusive aluminous
monzogranites-granodiorites; (4) calc-alkaline and K-calc-alkaline series; (5) sub-alkaline series; (6) alkaline series; (7) continental tholeiitic series; (8)
oceanic plagiogranites. b. (TET) Typological evolutionary trends; Granitic domains: (1) crustal or mainly crustal origin; (2) calc-alkaline granites;(2a) K-
calc-alkaline granites; (3) sub-alkaline granites; (4) alkaline subsolvus granites; (5) alkaline hypersolvus granites. The arrows indicate the typological

evolution’s direction.

Porozita

Porozita
Objem prostor vyplnénych
plynem nebo kapalinou (p6rc)
vuci celkovému objemu horniny
P=Vp/Vy
V(;) = objem Pon{ .
V) = celkovy objem horniny

High

Packing

* Definovana
—prostorovym uspofadanim zrn
—Vytiidénim
—Tvarem zrn

Sorting

[
b

Grain Shape

Porozita
—Efektivni (umoziuje pritok
fluid)
—Neefektivni (neumoziuje
pritok fluid)
—Celkova (soucet obou)

AAAAAAAS
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Porozita
Objem prostor vyplnénych
plynem nebo kapalinou (po6rt)
vuci celkovému objemu horniny
P=Vp/Vy
V() = objem pori
V) = celkovy objem horniny

Definovana
—prostorovym usporadanim zrn
—Vytfidénim
—Tvarem zrn
—Cementaci / rozpousténim

Porozita
—Efektivni (umoziuje pritok
fluid)
—Neefektivni (neumoziuje
pratok fluid)
—Celkova (soucet obou)

Porozita
Objem prostor vyplnénych
plynem nebo kapalinou (p6rc)
vuci celkovému objemu horniny
P=Vp/Vy
V(;) = objem Pon{ .
V) = celkovy objem horniny

Definovana
—prostorovym usporadanim zrn
—Vytiidénim
—Tvarem zrn
—Cementaci / rozpous$ténim

Porozita
—Efektivni (umoziuje pritok
fluid)
—Neefektivni (neumoziuje
pritok fluid)
—Celkova (soucet obou)

Porozita

Sand grain

Cement material

— Effective / connected
porosity (25%)

Ineffective Porosity
(5%)

/ Total Porosity (30%)
Deadend or cul
de-sac pore

Porozita

» Evaluating formation

] N N
Grade

good moderate poor no
value
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Porozita a permeabilita

Fabric-selective Non-fabric-selective Fabric-selective

or not

Fenestral

Porozita
primarni
¢ Intergranularni
* intragranularni
 interkrystalinni Interparticle
*  Moldicka
« StiiSkovita (shelter)

Breccia

sekundarni
¢ puklinova

« Kavernozni
* Brekciovita
atd.

Intraparticle

.. Intercrystal Growth framework
Permeabilita
—Mira toho, jak rychle mtize
horninou protékat kapalina
—Zavisi na porozité, velikosti
p()rﬁ a propojeni pérﬁ Mouldic Cavern* Shrinkage

| * cavern applies to human sized or larger pores of channel or vug shapes

297 Classification of porosity in carbonate sediments according to Choquette and Pray (1970). Porosity is dark blue
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Komponenty sedimentarnich hornin

Typy materidlu v sedimentarnich horninach

» Fragmenty (klasty) pfevazné silikitovych minerali a hornin (zpravidla
derivované z oblasti mimo depozi¢ni panev)

— Stabilni mineraly
kfemen, jilové mineraly — kaolinit, smektit, illit, karbonaty (kalcit, dolomit),
chalcedon, zirkon, muskovit, hematit

— Nestabilni mineraly
zivee, chlorit, biotit, aragonit, magnetit, ilmenit, granat, titanit, epidot

— Litické fragment
ulomky jinych hornin

* Chemické a biochemické precipitity, (zpravidla vytvofeny uvniti sedimentaéni
panve)
— kalcit, aragonit, dolomit, opal, chalcedon, kiemen, halit, sadrovec, anhydrit, goethit, apatit

* Alochemy — fragmenty (klasty) dfive vytvoienych precipitati, fosilie, ooidy,
organicky material, fragmenty chemickych a biochemickych precipitati
(zpravidla vytvoieny uvniti depozi¢ni panve)

— kalcit, aragonit, dolomit, opal, chalcedon, kiemen, halit, saidrovec, anhydrit, goethit, apatit

Jilové mineraly

KLASIFIKACE
Amorfni jilové mineraly
—  Alofsn Al,Oy,(Si0,), 35°(2.5-3)H,0

Skupina kaolinitu
—  kaolinit Al,Si,044(0OH),
— Dickit, nakrit, halloysit

Skupina smektitu
— montmorillonit (Na,Ca)q 33(Al,M),(Si,040)(OH), nH,0
— nontronit, beidellit, saponit

Skupina illitu (,,jilové slidy*)
— illit (K,H30)(Al,Mg,Fe),(Si,Al),04,[(OH),,(H,0)]
— glaukonit (K,Na)(Fe3*,Al,Mg),(Si,Al),0,4(OH),
— seladonit, vermikulit

Skupina chloritu
— Klinochlor (MgsAl)(AISi;)040(0H)g
— Chamosit (FesAl)(AISiz)0,4(OH)g
— Nimit, pennantit

Vyménna kapacita kationti

11/12/2018
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Mineraly SiO,

Kfemen SiO,
chiralni (levo-, pravotodivy)
— a-kifemen
— P - kfemen

- a,p—tridymit, a, p — cristobalit

Chalcedon SiO,

— Kryptokrystalicka forma kiemene, smés ki‘emene (trigonalni) a moganitu (monoklinicky)
— achat, chryzopras, onyx

Opil Si0,.nH,0
— Amorfni, obsah vody 3 — 21%

Téezké mineraly
Mineraly s hustotou > 2,9 g/cm?, b&zna soudast siliciklastickych hornin, indikatory provenience
Stabilita pFi

- 3 L o . .
Mineral Hustota (g/cm?3) Zvétravani Stabilita pfi diagenezi Provenience
Amfibol 3.02..3.50 Nizka Nizka Vyvielé a metamorfované h.

Apatit 3.10..3.35 Nizka St¥edni Vyvielé a metamorfované h.

Chromit 4.43...5.09 Vysoka Mafické a ultramafické vyvielé h.
Klinopyroxen 2.96..3.52 Nizka Nizka Vyvrelé a metamorfované h.

Epidot 3.12..3.52 Nizka Nizka Pfevazné metamorfované, méné vyvielé h.

Granaty 3.59..4.32 Stfedni Stredni PFevazné metamorfované, méné vyvielé h.
Ilmenit 4.70..4.79 Vyvrelé a metamorfovgg}a h., méné
hydrotermalni zily

Kyanit . v . . P v

3.53..3.65 Vysoka Stredni Metamorfované h., vzacné vyvrelé h.
Magnetit . Vyvrelé a metamorfované h.,
5.17..5.20 Vysoka hydrotermalni zily
Monazit 5.00...5.30 Vysoka Vysoka Vyvielé a metamorfované h.
o Lz Lz Mafické a ultramafické vyvielé horniny,

Olivin 3.22..4.39 Nizka Nizka méné metamorfované h..

Rutil 4.23..5.50 Vysoka Vysoka Vyvielé a metamorfované h.
Sillimanit 3.23..3.27 Vysoka Nizka Metamorfované h., ob&as granit.
Staurolit 3.74..3.83 Vysoka Stredni Metamorfované h.

Titanit 3.45..3.55 Stredni St¥edni Vyvielé a metamorfované h.

Turmalin . . Granitové pegmatity, nékteré
3.03..3.10 Vysoka Vysoka metamorfované h.

Xenotim 4.25..5.10 Vysoka Vysoka Vyvielé a metamorfované h.

Zirkon 4.60..4.70 vysoka vysoka Vyvielé a metamorfované h.
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Karbonatové mineraly

KLASIFIKACE
Skupina kalcitu (trigonalni)
- kalcit CaCO,
— magnezit MgCO,
— rhodochrosit  MnCO,
—  siderit FeCO,
— smithsonit ~ ZnCOj,

Skupina aragonitu (rombické)

— aragonit CaCO,

— cerusit PbCO;

—  stroncianit SrCO,

—  witherit BaCO,
Karbonity se sloZenym vzorcem

— ankerit CaFe(CO,),

— dolomit CaMg(CO,),

Karbonaty s hydroxylovou skupinou nebo halogeny

—  azurit Cuy(CO,),(OH),
— malachit Cu,CO4(0OH),

Hydratované karbonaty
—  ikait CaC0,.5(H,0)

Mineraly evaporitt

TABLE 20.2

Selected Evaporite and Associated Minerals and Their Formulas

Carbonates and Bicarbonates Sulfates (continued)
Nahcolite NaHCO,
Aragonite' CaCO
Calcite CaCo,
Magnesite MgCO, Borates
Dolomite %
Ankerite (CaMg.Fe)CO, Kemite :
Trona NaCO,(HCO,)- Tinca Na,B,0--5H,0
Pirssonite CaC0,-Na,C Borax Na;B,0;- 10H,0
Dawsonite Na,AICO(OH), Colemanite CayBy0y-5H0

Ulexite NaCaB404:8H,0
Chlorides - § § — —

Others (including those with combinations of anions)
Sylvite -
Halite 2Na,S0,4-Na,CO,
Bischoffite NazSC 1)
Carnallite KMgCl,-6! NS0, 2Na,CO-KC
Tachyhydrite CaMg,Cly- 12H,0 Na,CO, '0,-NaCl

Nut;B,0,+2NaCl-4H.0
Sulfates FeS,
AsS

Picromerite K,S0,-6H,0 As,S.
Thenardite Na,S0,
Mirabilite Na,S0,-10H,0 Associated Silicates of Authigenic Origin
Glauberite Na,50,-CaSO,
Anhydrite Quarz $i0;
Gypsum KAISi;O,
K;mn'le NaAlSi,0g
Hexahydrite NaAl$i;04H,0
Epsomite NaBSi:04-H,0
Celestite NaSi;0,,(OH):-3H.0
Aphthitalite KC2ALSI;0,4-6H,0
Glauberite CaALSi(0,-5H,0
Blocdite KAlFe,M AlsO1(OH),
Schoenite K.Na.C JALS1LO, (OH),-0H,0

Langbeinite

11/12/2018
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Klasifikace sedimentl podle materialu

Klastické
— siliciklastické (skupina S, siliciklastika)
— vulkanoklastické

Chemogenni nebo cementacni (skupina P,
precipitaty)

Biogenni nebo organogenni
— skupina A, alochemické horniny
— kaustobiolity

RozSirena klasifikace
sedimentarnich hornin

‘ SEDIMENTARY ROCKS ‘

l Clastic ‘ ‘ Non-clastic ‘
iclasti Terrig clastic Carbonates Others Evaporites
Tuffs Mudrocks Limestones Coal
Ignimbrites Sandstones Ironstones
Conglomerates Phosphates
Siliceous deposits

Mineral grains Lithic fragments Biogenic material Chemical precipitates

Different rocks Different rocks | Different rocks Different rocks
may include: may include may include: may include:
pieces of:

Quartz Limestone Shells Carbonates
Mica Mudrock = Skeletal material i Chlorides
Feldspar Volcanic rock Plant debris S Sulphates
Calcite Metamorphic rock | Algae/Bacteria Silica
etc. Chert Bone etc.
etc. - etc. 2
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Psefity

Psamity

Aleurity

Pelity

Klastické sedimenty:
zakladni zrnitostni klasifikace

Alternativni ndzvy frakci zrnitostni klasifikace klastickych sedimentd

Petrografické oznaceni Vulkanoklastika Vapence Rezidualni
Velikost latinské tfecké Eeské horniny
Castic | latinské | Fecké ceské
Nad 256 mm psefit rudit Stérk | balvanity vulkanické balvany a bloky, kalcirudit
blokové a balvanové 3 ,
tufy, ulomkova
- - rezidua
64-256 hrubozrnny vulkanické kameny a
aglomeratové tufy
8-64 stfednozrnny | lapilli, lapiltové tufy Stérkova
2-8 drobnozrmny | lapilli, lapiltové tufy rezidua
1-2 mm psamit arenit pisek | velmi piskovy tuf, vulkanicky kalciarenit piskova
hrubozr pisek rezidua
nny
0,5-1 hrubozrnny
0,25-0,5 stfednozrnny
0,125-0,25 jemnozrnny
0,062-0,125 velmi
jemnozr
nny
0,004-0,062 aleurit lutit prach vulkanicky popel, popelovy kalcilutit jilova rezidua
tuf, sopecny prach
> 0,004 pelit jil velmi jemny vulkanicky
popel, sopecny jil

11/12/2018
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Detrital sedimentary rocks- classified by
grain size differences

Breccia

Sandstone

Cooynght © 2005 Panrao

All these rocks have cdlastic textures — the rocks are composed of particles
(fragments) that are cemented together

rotce Hall, Inc

Psefity

Zikladni charakteristika
* >50% (nezpevnéné) / 25% (zpevnéné) / 10% (zpevnéné) klasti > 2 mm v a-0se
«  Konglomeraty (zaoblené), brekcie (nezaoblené klasty)

Klasifikace podle zpevnéni
*  zpevnéné — slepenec, brekcie
*  nezpevneéné — Stérk

Klasifikace podle podilu klasti > 2 mm a matrix <2 mm
* s podpurnou strukturou klastti > 50% klasti (> 2 mm)
* s podplrnou strukturou matrix > 50% matrix (<2 mm)

Kilasifkace podle sloZeni klasti > 2 mm

. mktfmomikmi — (pfevaha klasti stabilnich hornin nebo mineralii > 2 mm— kiemen, kvarcit, silicit) — adjektivum
,kfemenny
*  polymiktni (= petromiktni) — (> 10% klastii nestabilnich materiald — hornin > 2 mm)

Klasifkace podle velikosti

*  drobnozrnny (2-10mm)
¢ stfednozrnny (10-50mm)
¢ hrubozrnny (50-250mm)
e balvanity (>250mm)
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a)

b)

Dobfe vytiidény konglomerat/brekcie
75%

(
N . Muddy Sandy
Konglomerat/brekcie /conglomera(s conglomerate
50 % or breccia or breccia

Jilovity/pis¢ity konglomerat/brekcie
25%

Konglomeraticky jilovec / jilovy piskovec / piskovec

11/12/2018

GRAVEL
(a) A

Well-sorted
conglomerate
or breccia

75% Pebbles, etc.

Conglomerate
or breccia

Compton, 1962

( m’fz:’gw Pebbly wacke
Valounovy jilovec / droba / piskovec
MUD 11 911 SAND
Sand : Mud ratio
GRAVEL
(b) (>2mm)
Conglomerate
80
Konglomerat 0
80% ©
e e . .
Jilovy / jilovito-pis¢ity / pisCity konglomerat . % F0|k, 1974

30%

conglomerate

5% 30
Jilovec / pis¢ity jilovec / jilovity piskovec / piskovec Conglomeratic | Conglomeratic \&5%
mudstone sandstone a%'
/ o
MUD 19 LB T8 SAND
(Sitt and clay 5% Sand : Mud ratio (.0625 ~ 2mm)
< .0625mm) %
Slightly ) % " Slightly
conglomeratic Slightly Slightly conglomeratic
mudstone
Trace sandy mudstone | muddy sandstone
(0.01%)
Mudstone / Sandy mudstone | Muddy sandstone \Sandstone
MUD 19 11 9:17 SAND

Brekcie

Brekcie jsou zpevnéné horniny ze skupiny psefitovych sedimentii. Velikost Glomku (klasti) je
vétsi nez 2 mm. Valouny, z nichz zpevnénim (diagenezi) brekcie vznikaly, neprodélaly zadny
nebo jen minimalni transport, a proto jsou ostrohranné.

Brekcie 1ze rozdélit podle geneze na endogenni a exogenni.
— endogennl brekcie : vulkanické (také lavové nebo intruzivni) brekcie a dislokacni, vznikajici pii
tektonickych procesech.
- Exogenm brekcie se dale déli podle vzniku do ¢ty skupin:
vzniklé mechanickymi procesy na sousi — brekcie vytvaieji zpevnéné skalni suté, poustni rezidua apod.;
« vzniklé mechanickymi procesy ve vodnim prostiedi napf. pti podmotské erozi, skluzu, ptiboji apod.;
. ;/zqilf(lé hfyzikélné-mechanickymi procesy napf. v krasovych oblastech nebo pfi rozpousténi na solnych
loziskach;
* vzniklé biogennimi procesy, pfi nichz se brekcie vytvafeji napf. stmelenim ulomki kosti.

Podle mineralogického sloZeni klastii

—  Monomiktni brekcie je tvotena ulomky pouze jediného mineralu nebo horniny a lze ji v tomto pfipadé
presnéji pojmenovat — napf. vapencova nebo dolomitova brekcie.

—  Oligomiktni brekcie: sklada se ze dvou sobé blizkych typu klastii (napt. kiemen a kiemenem bohaté
horniny)

—  Polymiktni (petromiktni) - tvofena rozmanitymi ulomky mineralti a hornin (3, 4 i vice typi klastt)
Podle podilu klast nad 2 mm

— S valounovou podpiirnou strukturou
— S podpiirnou strukturou matrix
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Brekcie

Obr. 3.1.2 Brekcie vulkanicka, DéCe u Krivoklatu
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Konglomeraty (slepence)

Konglomeraty: ulomky prodélaly delsi transport, a tak jsou subangulrni az ovalné.

Rada slepenec — piskovec (Compton 1962, Folk, 1974) piipadné: i
STERK : slepenec -50- piscity slepenec -25- valounovy piskovec -10- piskovec : PISEK

Zakladni hmota (matrix) konglomeratti mohou tvofit také psamitické, aleuritické i pelitické soucasti. Matrix ma
nejcastéji povahu piskovet, arkoz a drob, ale mize obsahovat také tmel (napi. kfemicity, karbonatovy aj.).

Déleni podle mineralogického slozeni klasti
*  Monomiktni

e oligomiktni

e Polymiktni (petromikini)

Klasifikace podle podilu klastii > 2 mm a matrix <2 mm
— s podptrnou strukturou klastii > 50% klastt (> 2 mm)
— s podpirnou strukturou matrix > 50% matrix (< 2 mm)

Zna¢ny vyznam ve stratigrafii maji tzv. bazilni slepence, spo¢ivajici na bazi transgresivni sedimentérni série a
jsou podkladem série dalsich sedimentti. Pomoci nich je mozné urcit relativni stafi hornin.

11/12/2018
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Valounové analyzy konglomeratu

TABLE 18.3 l Clast Counts of Selected Congl ates and Related Materials 1
1 2 3 4 5 6 7

Igneous

Felsic plutonic 26* 2 0 1 0 0 0

Mafic plutonic 12 0 1 0 0 0 0

Felsic volcanic 1 23 0 3 0 0 0

Mafic volcanic 21 1 1 1 0 0 0
Sedimentary

Conglomerate 0 0 0 r 0 03

Sandstone and siltstone 20 7 32 1 12 0

Shale and mudstone 0 15 0 0 0 0

Limestone 0 2 0 0 0 78 <1

Dolostone 0 0 0 0 0 1 61

Chert 3 41 64 38 2 3 3

Fossils il 0 0 0 0 0 r
Metamorphic

Metaquartzite 0 1 0 <l o 4 ()

Slate and argillite 6 0 0 2 1 0 0

Serpentine 0 0 2 0 0 0 0
Quartz 0 6 0 3 92 2 0
Feldspar 0 0 0 0 3 0 0
Unknown and miscellaneous 0 2 0 <l r 0 0
Number of pebbles counted 422 494 102 213 564 848 600

Herring Head Formation, Toogood Sequence (Silurian), Herring Neck Canal, New World Island, Newfoundland (Helwig and Sarpi, 1969)-

STymct conglomeraie. sample 39, Franciscan Complex (Jurassic/Cretaceous), Pickett Peak Quadrangle. northern California (Seiders and Blome, 1988).

3. Poorly consolidated, polymict conglomerate, sample CS1¢ (Miocene), Carbona Quadrangle (Raymond, 1969)

4. Polymict shale chip. granule breceia, Franciscan Complex (Jurassic/Cretaceous), Mount Oso arca. northeastern Diablo Range, California (unpublished data, L A
Raymond).

uartz conglomerate] Citico Conglomerate of the Wilhite Formation (Proterozoic), Chilhowee Dam, Little Tennessee River, Tennessee (unpublished data. L. A,

[ellico Sandstone (Formation), Ordovician, Cisco, Georgia (Kellberg and Grant, 1956).

cia. Nosheim Limestone (Formation), Ordovician, Rich Valley. near Saltville, Virginia (unpublished data, L. A. Raymond)

Ir = trace.
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Regionalni rozsireni

» Konglomeraty se nachazeji napt. v brdském a ptibramském kambriu,
namuru ostravsko-karvinského reviru, bazalnich polohach moravského
devonu, v barrandienském kambriu a ordoviku, v Podkrkonosi, u ¢eského
Brodu, v moravském kulmu.

Psamity

Zikladni charakteristika
. 0,063 -2 mm
. >50% / 25% / 10% klastd > 0,063 mm v a-0se

Rada psamit - pelit

PISEK : piskovec -50%- jilovity piskovec -25- piscity jilovec -10- jilovec (jilovita bridlice) : JIL

Hlavni komponenty:

. klasty (> 0,063 mm), kfemen, Zivce, horninové fragmenty
. matrix (< 0,063 mm),

. cement (precipitat, vypli port)

Klasifikace podle zpevnéni
. zpevnéné- piskovee
. nezpevnéné — pisky

Klasifikace podle velikosti zrna

. jemnozrnné (> 10%: 0,063 — 0,25)
. stfedné zrnité (> 10%: 0,25 - 0,5)
. hrubozrnné (> 10%: 0,5 — 2,0)
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Klasifikace podle sloZeni klasti
*  piskovec

e arkoza

+ droba

trojuhelnikovy diagram (Kukal 1985)
— kiemen + stabilni zrna
—  zivee + nestabilni mineraly
— matrix (< 0,063 mm)

Kiemenny piskovec
arkozovy piskovec
drobovity piskovec
arkoza

droba

QFL Klasifikace @

a) McBride, 1963
- kFemenny arenit / piskovec

- poloarkéza
- liticka poloarkéza

- arkéza
- liticka arkéza

- liticky arenit / piskovec
(droba)

Psamity

LUTITICKY
MATERIAL

1 - DROBA

2 - ARKOZA

3 - DROBOVY PiSKOVEC
4 - ARKOZOVY PISKOVEC
5 - KREMENNY PISKOVEC

2 4\ 5
NESTABILNI 5% 10% STABILNI
ULOMKY ULOMKY
QUARTZITE,

QUARTZ & CHERT
5 / Quartzarenite

Lithic arkose

Subarkose| Sublitharenite

Feldspathic
litharenite

McBride, 1963

- S, . ROCK
- ziveovy liticky arenit / FELDSPAR™ {0 25 50 25 10 FRAGMENTS
piskovec (droba)
b) SANDSTONE, SHALE
b) Folk, 1974 ( QUARTZ B o riisions Folk, 1974
v' , , 95 %uartzarenue shale. areﬁnle
- Kiemenny piskovec K-FELDSPAR !
(quartzarénite) Subarkose| Sublitharenite
95% K. feldsarenite ¢ Calclithite| Chertarenite
- Poloarkoza (sub_arkose) CARBONATE CHERT
- Polodroba (sublitharenite) Plagioclase 2
o SEDIMENTARY
75% arenke g RF’s
) A8, & ANDES 3\ % N\
- Arkoza DLIGO. 2\ 3 Sedarenite
- Liticka arkoza s %
- 7i 4 ®
Ziveova _dmba . Volcanic arenite| Phyllarenite
- Droba (litharenite VOLCANIC 7\ METAMORPHIC
mezinarodni vyznam) e RE's
FELDSPARS 25 50 25 OTHER ROCK
(+ Granite & gneiss FRAGMENTS
fragments) (Including chert)

11/12/2018
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Piskovec (Cesky vyznam)

. Piskovec
e P

. iticky
P I

* > 80% stabilnich klasti v psamitické frakci
—  Kiemen
- Ulomky stabilnich hornin (rohovee, silicity, kfemenné
ily)

. < 20% nestabilnich alomkd v psamitické frakei
Zivee

Biotit

Muskovit

chlorit

&7ké mineraly

ulomky nestabilnich hornin

. do 20% aleuropelitického materialu (lutitu)
—  jilové mineraly
—  Chlorit
-~ sericit
—  prachové pfimés kiemene a Zivcovych zrn
«  Cement (tmel)
—  Kiemity

—  Karbonatovy
- Zzelezity

Obr. 3.1.9 Piskovec kfemenny, Kralupy nad Vitavou
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Obr. 3.1.10 Piskovec, Zdanicka jednotka, JeZov u Kyjova

Obr. 3.1.12 Piskovec glaukoniticky, Sance - Recice
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Droba (Cesky vyznam)

« Droba
*  zpevnény psamiticky sediment.

¢ >20% nestabilnich tlomkt v psamitické
frakci
—  Sedimenty
—  Metamorfika
—  Magmatity
- Zivee
— Biotit
—  Muskovit
—  chlorit
—  tézké mineraly.

*  do 20% aleuropelitického materialu (lutitu)
—  jilové mineraly
—  Chlorit
—  sericit
—  prachova pfimés kfemene a Zivcovych zrn

Obr. 3.1.13 Klasifikacni schéma klastickych sedimentarnich
hornin droba - piskovec (upraveno podle Konty, 1972)

LUTITICKY
MATERIAL
1-ZPEVNENY LUTIT
2 - DROBOVITY ZPEVNENY LUTIT
3 - LUTITICKA DROBA
4 - DROBA g
5 - PSCITY ZPEVNENY LUTIT
1 6 - LUTITICKY KREMENNY PISKOVEC
7 - DROBOVITYY PISKOVEC
8-

50%,

20%,

o \
VSECHNY ULOMKY 20% 10%  KREMEN

BRIDLIC, SEDIMENTY,

AETAMORFITY, SLIDY,

droby

11/12/2018
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Arkoza (Cesky vyznam)

e Arkéza
*  zpevnény psamiticky sediment.

¢ >20% nestabilnich ulomkt v psamitické frakci

- zivee

—  Kydelé¢ magmatity
— ruly

—  chlorit

—  muskovit

—  Muskovit

—  biotit

—  t&zké mineraly.

¢ do 10 % psefitické frakce

¢ do 20% aleuropelitického materialu (lutitu)
—  jilové mineraly
—  Chlorit
—  sericit
—  prachova pfimés kfemene a zivcovych zrn

«  Cement (tmel)
—  Kfemen
—  Karbonaty
—  Oxy’hydroxidy Fe

Obr. 3.1.18 Kilasifikaéni schéma klastickych sedimentarnich
hornin arkéza - piskovec (upraveno podle Konty, 1972)

LUTITICKY
MATERIAL
1-ZPEVNENY LUTIT
2 - ARKOZOVY ZPEVNENY LUTIT
3 - LUTITICKA ARKOZA
4 - ARKOZA
5 - PISCITY ZPEVNENY LUTIT
1 6 - LUTITICKY KREMENNY PISKOVEC
7 - ARKOZOVY PISKOVEC
8-

50%;

20%

4 7\ 8

g "
20%  10% KREMEN

ZIVCE, 2IVCEM BOHATE

AAGMATITY, SEDIMENTY, i

METAMORFITY

11/12/2018
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1. Kfemenny piskovec
3. Arkdza

6. Litcks aroba Chemické slozeni psamitu

TABLE 17.4 | Chemical Compositions of Representative Sand i

1 2 3 4 5 6
Si0, 98.91° 887 76.6 65.0 609
TiO, 0.05 0.6 — 06
ALO, 0.62 124 9.57 164
Fe,0, 0.09 — 0.7 1.59 14
FeO*" — 3.60 — — — =
FeO — - 0.2 38 1.08 44
MnO — 0.04 —_ 0.1 — 01
MgO 0.02 0.29 03 19 0.4 31
Ca0 - 0.43 04 0.6 10.1 39
Na,0 0.01 1.14 03 42 2.14 42
K;0 0.02 092 38 32 1.43 06
P,0; - 0.03 — 0.1 — 01
H,0" — — 27 1.8 0.82 37
H,0~ — — — 0.2 0.23 05
Co, — — —_ —_ 6.9 01
LO! 0.27 1.02 = = = —
Other — tr — — 0.31 -
Total 99.99 99.60 100.6 99.7 99.54 1000
Sources:

1. Quartz arenite, St. Peter Sandstone (Ordovician), Mendota, Minnesota. Analyst: A. William (Thiel, 1935).
. Quartz wacke, d. Pinal Schist (Pal ), near Globe, Arizona (Condie and DeMalas, 1985).
rance (Huckenhotz, 1963)

. Arkose (Oligocene), Auv

crgne, Fi

. Feldspathic wacke, Franci

voE W

Calcareous lithic arenite, “Frio” (Oligocene), Texas, composite of 10 samples from Wells and Kleberg counties (Nanz, 1954).
6. Lithic (volcanic) wacke, Franciscan Complex (Jurassic-Cretaceous). San Francisco, California (E. H. Bailey. Irwin, and Jones 1964).
“Values in weight percent.

Motal iron as Fe,05

1. Kfemenny piskovec
3. Zivcovy arenit (al

6. Liticks droba mOdélnl’ SIOienl’ psamitloj

TABLE 17.2 | Modes of Selected Sandstones

Complex (Jurassic-Cretaceous), San Bruno Mountain, San Francisco Peninsula, California (E. H. Bailey, Irwin, and Jones, 1964).

Grain Type 1 2 3. 4 5 6
Quartz (90)* (88) (40) 42 51 @
Monocrystalline 89 81 39 - 1
Polycrystalline r 7 1 — — 1
Alkali feldspar tr 1 4 s <1 B
Plagioclase = 4 6 7 <1 2

Muscovite — — 3 —
Biotite — 6 - -
Ocher minerals tr — 6 - — 12
it 1 2 6 —
r — 6 —
Felsic volcanic - 1 — 38
Mafic volcanic - — r - - 6
Metamos tr r 1 — 3 r
Otherfundiff - — — 8 — r
Cement
Calcite - 33 - 30 r
Other" — — 1 4 —
Matrix 5 1 31 S 16
Total 100 100 100 100 100 100
Number of points counted 400 650 300 500 400 600
QL 100:0:0 95:5:0 77:19:4 68:19:13 84:1:15 3:36:61
Sources.

1 Quant arenite, Clinch Formation (Silurian), Clinch Mountain in Clinch Mountain Wildlife Management Ar
2 Quartz te, Navajo Sandstone (Lower Jurassic), east entrance to Zion National Park, Utah (L. A. Rayn

3 Feldspathic 4 ple C1. Panoche Formation (Upper Cretaceous). Carbona Quadrangle, Californ
4 FeMdspathic wacke, sample 430.1 of 30-1 Anderson core, Eagle Sandstone (Upper Cretaceous), Be

nd, unpublished data)

(L. A Raymond, unpublished data)

Mountains, Montana (Gautier, 1981, table 3)
5. Lithic arenite. sample C4A, Trivoli Sandstone (Pennsylvanian), Wayne County, Illinois (Andresen, 1961 table 2

ke sample 10 (Arch

Vermilion Distnct, Minnesota (Ojakangas, 1972, table 2),
ated.
AGements other thin calcite include manganese oxides (column 1), iron carbonates, silica, and clays.

percents based on number of points counted, as i

fMatsix materials may include clays, chlorite. and silt- to clay-size quartz. feldspar, o other minerals.

mond, unpublished data)

11/12/2018
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Geotektonicka provenience piskovcu

E @ Q ® Q 3 Provenance categories
Craton interjor D Continental block
18 :
Continental R:foygcs':d Magmatic arc
block provenances Transitional continental,
provenances

% Recycled orogen
Decreasing
maturity
or stability

Increasing ratio
oceanic/continental 45
components
Basement uplift

—
P
~ < hai N - Transitional ﬁ: '/
Magmatic arc _S<— ) x .

3 provenances NG Na ) ¥

S 3 C- 5

F e / t T
L F -

5 40 50 7%

| Figure 17.3

| QFL diagrams showing the provenances for with various framework modes. (a) Simplified version of QFL diagram of

| Dickinson and Suczek (1979), showing fields of the continental block provenance, magmatic arc provenance, and recycled orogen
provenance. (b) QFL diagram of Dickinson et al. (1983), modified by Marsaglia and Ingersol (1992), showing fields of the three

- main provenance types and selected subfields. Inverted triangles in (b) represent compositions of some deep-sea sands (see Harrold
and Moore, 1975: discussion in text). The star is the average subduction zone sand of Valloni and Maynard (1981). C = continental
are. [ = intraoceanic arc. UA = undissected arc.

\

Chemickeé slozeni drob

Average “Graywackes”

1 2 3 4 5 6
67.3 .72 572 69.0
18 0.35 Lo 06
124 1323 16.0 1.7
06 0.30 - - -
— — 88 6.2 42
14 4.0 358 - — -
02 01 — 0.1 r [
12 23 181 34 or o1l
82 33 1.80 54 6 o
33 3.0 2n 50 24 03
20 12 1.29 0.7 15 L%
01 0.1 0.09 02 nr
— 25 253 - —_ nr
al 03 0.15 - nr -
48 0.6 032 — nr -
— — - 20 - 10
Other — - 0.04 — tr —
Total 100 99.5° 99.93 998 93.6 100;

Sources

1. “Graywacke,” Franciscan Complex (Cretaceous?), about 2 km north of Reese Gap, Sonoma County, California. Analysts: P. L. D. Elmore, I. H. Barlow, . D. Bott,
and G. Chloe (E. H. Bailey. Irwin, and Jones, 1964, table |, analysis 1)

2. “Graywcke," Franciscan Complex (Jurassic-Cretaceous), New Almaden District, Santa Clara County, California. Analyst: A. C. Viisidis (E. H. Bailey, lrwin, and
Jones. 1964, table 1, analysis 2).

3. “Sandstone” (metawacke), Franciscan Complex (Jurassic?), junction of Buckeye Gulch and Hospital Canyon, Carbona Quadrangle, California. Analyst: Herdia
atory, Glasgow (Taliaferro, 1943, table 3, analysis 3, p. 136)

kes. average of 10 analyses, Sierra Madre Mountains, Wyoming (J. R. Reed and Candie, 1987, table 2).

5. Graywackes, average of 6 analyses, Gazelle Formation (Silurian), near Yreka, Califoria (Condie and Snansieng, 1971, table 2, columns 2 and 3).
6. High-quartz graywackes, average of 2 analyses (Precambrian), Mazatzal Mountains. Arizona (J. R. Reed and Condie, 1987, table 2)

*Values in weight percent.

“Total iron as Fe,0;.

“Original analysis. reported to hundredihs place, totalled 99.41.

nr = not reported.

tr = trace.
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Regionalni rozSifeni piskovcu

, Piskovce jsou v Ceské republice b&Znou sedimentarni horninou. RozSifené jsou v Ceské kfidé — napf.
v Ceskosaském Svycarsku, Ceském R4ji, Teplickych a AdrSpasskych skalach, kde vytvafi znama skalni
mésta. Tyto piskovce jsou charakteristické dobrou vytfidénosti a pFitomnosti kaolinitu v matrix. Pokud
obsahuji navic glaukonit, ziskdva hornina zelenou barvu (s rostoucim mnozZstvim je zelena sytéjsi).
V podkrkonosském a ¢eskobrodském permokarbonu jsou piskovce ¢asto hnédocervené zbarveny
hematitem. Piskovce karpatského flySe maji barvu svétle Sedou nebo slabé nazelenalou.

Psamity: provenience

Kilasifikace podle sloZeni klasti

trojuhelnikovy diagram (matrix je ignorovana)
— Kiemen (Q) --- zZivce (F) --- fragmenty nestabilnich hornin (L)

provenience
* trojuhelnikovy diagram QFL
Tektonické prostiedi zdroje,
— Kraton
— Pfechodny kontinentalni zdroj
— Recyklovany orogén
— Magmaticky oblouk (arc)
— rychly vyzdvih (basement uplift)

TRANS TIONAL
ARC

_+”  UNDISSECTED
-7 ARC

-
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109 Quartz Arenite in plane-polarized light. Locality: New Red Sandstone, Permo-Trias,

England (x 47),

110 Quartz Arenite with crossed polars. Locality: New Red Sandstone, Permo-Trias, . cee 22
England (x 47) 114 Arkose with crossed polars. Locality: Torridonian, Precambrian, Scotland (x 13).

121 Glauconitic sandstone in plane-polarized light. Locality: Lower Cretaceous, Southern
England (x 27).

116 Greywacke in plane-polarized light. Locality: Lower Palacozoic, West Wales (x 19).

122 Glauconilic sandstone with crossed polars, Locality: Lower Cretaceous, Southern
England (x 27)
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Zakladni charakteristika
>75% / 90% jilové frakce

Pelity

Jilovce (claystone) sedimenty pouze jilové frakce

Kalovce (mudstone) smés sedimenti jilové a prachové frakce

\

bridlice€¥laminovana nebo

$tépna)

Prach (> 0,004 mm)

Jil (< 0,004 mm)

Jil (< 0,004 mm)
SloZeni

Jilové mineraly (> 50%), kiemen (& 20%), zivce (< 10%), karbonaty (< 10%), oxidy Fe (< 3%),

prachovec

jitovec(ctaystone)

ostatni mineraly (< 3%), organické latky (< 1%)

Mineralni slozeni jilu a jilovcu

TaBLE 16.1 F Mineral Compasition of Selected Mud and Mudrocks

Kal—— » kalovec (jilovec, mudstone)

Quartz
Alkalt feldspar

Biagioclase

Kaolnites

Mantmorillonite

Mised-layer phyllosilicates
Tlite

Micas.

Chkite

Blygorskite

Clinprilofite

Bhillpsite

Cakite

Gypsum

Limerite

Geathite

Hematite
Pyrite

Microfossils

Otber organic debris
Amorphous materials®
Other

70-80°

=

g

s ||| e

*Percenis estimated from X

Mite-smectite.

Fimlndes volcanic glass, allephanc, biogenic silic
= present. but not included in the quansitative analysis

Idtho (Wavra, Isaacsen,
sample 33
(Zemmels and Cook, 1976)

(Ballance et al., 1984),

interbedded with limestane, sample 3475 (Johnsson and Re:
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3000

2500

2000

15000

Counts

10000,

000

RTG difraktometrické analyzy
holocenni sedimenty nivy Moravy

— L60.raw_1 Quartz 7790 %

Plagioclase 8.56 %
Akalifsp 424 %
Mica 305%

Magnetite 322 %

| UREE R ”"‘w'"“‘ Myl l‘"H“‘*"'J"”""”""w‘#?!.“ .\““'"‘“”‘l P s oy i W‘W\ ‘# by 'M\IMI" il s

Counts

10 15 20 25 30 3% 45 50 3 0 7‘0 75
2Th Degrees

Rwp=6,14; GOF=3,57

— L80.raw_1 Quartz 7837 %

Plagioclase 1257 %
Alkalifsp 182 %
Mica 119 %

Amphibole 167 %

' ‘“”‘u%MNW““”'”“WWWW%WHWWMMHWWUWW”MWﬂMWmMMMHWWW

10 15 20 2% 20 k3 40 45 50 60 70
2Th Degrees

Rwp=5,27;, GOF=3,50

Chemické slozeni jilu a jilovcu

TABLE 16.3 | ‘Chemical Analyses of Selected Mudrocks ;i
1 2 3 4 5 6 7 8 9

5i0; 0.0 46,30 5832 600 6184 61.99 66,00 748 7644
TO, 0.76 048 0.48 0.73 083 089 a1l 038 06
ALO, 108 1611 8.59 1.1 13.40 2225 130 a1 1125
Fe,0; — - 204 13 383 1.25 — 26 =
Fel) 276" 6.33° - = — — 0.65° — 445
FeO — - 018 50 115 042 — 04 e
MO 48 006 007 0.1 0.05 a0l 001 nr 004
MgO 35 3401 365 29 269 134 260 1.2 0%
Ca0 0.53 16.20 8.45 L1 268 002 16.00 14 10
Na;0 012 035 072 18 097 0.10 0.20 034 024
K0 45 125 271 32 28 632 az0 14 L14
PO, 0.14 0.50 0.08 017 044 003 0.16 05 S
Lo - — — - — — 11.20 - -
H.0 22 — 052 064 245 0.0 o 38 -
H0' 48 0.58° 140 44 385 457 o 30 043
co, 0.08 7.55 12.08 0.0 255 045 nr nr 1
Other 137 144 043 034 105 0.26 r 0.60 000
Total 1000 100,16 99,69 99.4 10044 100.00 95.93 952 10089
Soarces:

1. Red shle interlayercd with chert, Franciscan Complex (Jurassic Cretaceous), California (E. H. Bailey, Irwin, and Jones, 1964). Amalysts: F. L. D, Elmere, 5. D Botss,
1 H. Barlow, und G, Chice, Deep sea

2. Shale, Ezeaku Formation (Cretaceous), Nigeria, sample 8 (Amajer, 1957). Passive margin shelf or slope
3. Red sandy shale, Spearfish Formation (Triassic), South Dakota {G. B. Richardson, 1903). Tesnsitionsl to shallow epicontinental sea (7).
gruywacke, Franciscan Complex (urassic-Cretsceous), Californis, ssmple SF-2126 (E. . Bailey, Irwin, and Jones, 1964). Active magin shope o

4. Shale aceompn
trench.

s

hale, Cody Shale (Cretaceous), Wyoming. sample Sco-1 (L. G. Schultz, Tortelot, and Flanagan, 1976). Analyst: . M. Berthold, Epicontinents| marine sea floce
6. Mudsock, Cookman Suite (Silurian-Devonian), Australia, sample MKS3 (Bhatia, 1985a). Passive margin.
7. Caleaneous, Dollarhide . 1dahe, sample Ex-1 (Wavra, Isaacson, and Hall, 1986). Active margin slope (7).
8. Siliceous shale or claystone. Piere Shale (Crefaceaus), Potter Caunty, South Dakota, sample 259536 (L. G. Schuliz et al, 1980). Epicontinental marine sea floar
9. Shale, Asu River Group (Cretaceous), Nigeria, sample 2 (Amaor, 1987), Pussive margin shelf or slope
*Valucs in weight percent.
"Total iren as Fe,O;,
“Sumof Fe + Fe,0n
“Loss on ignition.
“Totl water reported only.
= oot reported.
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Vztah mezi barvou, obsahem organickych latek
a oxida¢nim stavem zeleza v jilovcich

50
30
1564
c
-.8 104 =& Dark gray
3 (N3-N4)
o
T 0.5 R
o
o Gray (N5)
© 034
0.2 i R Olive gray
Red Purple (5Y 41)
o (10R 5/3) (5RP 4/2)
Greenish gray
(5GY 6/1)
T T T T
0 0.2 0.4 0.6 0.8 1.0
Mole fraction Fe= —Fe
Megge+Megeet
Figure 16.3

Diagram showing the relationship between color, organic
content, and oxidation state of iron in mudrocks.
(Source: From P. E. Potter, Maynard, and Pryor, 1980.)

Vulkanoklastické horniny

» vulkanoklastika (tefra) jsou
tvofena vulkanickymi
usazeninami, které se déli:

sopeény popel, sklo

— podle slozeni (ryolitova,
bazaltova, andezitova apod.
tefra),

— podle zrnitosti, jak je uvedeno
v tabulce.

vitrick tuf
vitricky popel

krystaly, horninove
ilomlky krystali ilomky
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Klasifikace vulkanoklastickych sedimentd podle prevladajici velikosti ¢astic

Petrografické oznaceni Vulkanoklastika Vapence Rezidualni
Velikost latinské fecké Zeské horniny
Castic | latinské | Fecké Ceskeé
Nad 256 mm psefit rudit Stérk | balvanity vulkanické balvany a bloky, kalcirudit
blokové a balvanové ., A
tufy, ulomkova
; ” rezidua
64-256 hrubozrnny vulkanické kameny a
aglomeratové tufy
8-64 stfednozrnny | lapilli, lapiltové tufy Stérkova
2-8 drobnozrnny | lapilli, lapiltové tufy rezidua
1-2 mm psamit arenit pisek | velmi piskovy tuf, vulkanicky kalciarenit piskova
hrubozr pisek rezidua
nny
0,5-1 hrubozrnny
0,25-0,5 stfednozrnny
0,125-0,25 jemnozrnny
0,062-0,125 velmi
jemnozr
nny
0,004-0,062 alenrit lutit prach vulkanicky popel, popelovy kalcilutit jilova rezidua
tuf, sopecny prach
> 0,004 pelit jil velmi jemny vulkanicky
popel, sopecny jil

Vulkanické (pyroklastické) horniny podle €SN 12670

Tufity Epiklasty
Primérna velikost klastii v Pyroklasty iSeny py icky a ického nebo jiného
mm epiklasticky material) piivodu)
64 sopecny aglomerat, aglutinat, tufiticky slepenec, tufiticka slepenec, brekcie
pyroklasticka brekcie. brekcie
2 lapillovy tuf
1/16 hruby tufiticky piskovec piskovec (s tufovou pfimési)
popelovy tuf
1/256 jemny tufiticky prachovec prachovec (s tuf. pfimési)

tufiticky jilovec, tufiticka
bfidlice

jilovec, bidlice

Mnozstvi pyroklastického
materialu

75 az 100 %

25a775%

0az25%

11/12/2018
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Chemogenni (cementacni) sedimenty

Horniny vytvorené prevazné vysrazenim
Z roztoki.

Klasifikace chemogennich (cementacnich) sedimentu

Ality - pfemisténé laterity. Maji podstatny obsah hydroxidi aluminia (béhmit, diaspor, gibbsit a kaolinit,
goethit, hematit). Casty je vysoky obsah Zeleza a niklu,

Manganolity jsou tvofeny oxidy manganu (pyroluzit, psilomelan, hydroxidy (manganit) a karbonaty
(oligonit). Mangan podle redoxpotencidlu miize byt v oxidované form& Mn**. Manganolity vznikaji
V soucasnych mofich (tzv. manganové konkrece, obsahujici vyznamnou pfimés dalSich kovi (Fe, V).

Ferolity jsou tvofeny mineraly Zeleza oxidy (magnetit, hematit), hydroxidy (limonit, goethit), silikaty
(chamozit, thuringit, glaukonit), karbonaty (siderit) a sulfidy (pyrit, markazit, melnikovit). Vznikaji
jednak vysrazenim z vody V jezerech a mofich (Zelezo pochézi ze zvétralin z pevniny nebo z podmoiského
zvétravani — halmyrolyzy). Typické jsou ooidy a fosfatové konkrece., jednak z podmoiské vulkanické
aktivity (typ Lahn-Dill). Podle minerald se rozlisuji:

» ferolity hydroxidii a oxidu Zeleza. V ordoviku barrandienu vznikaly v mé¢lkovodnich podminkach pii
podmotském bazickém vulkanismu. Oznacuji se lokalnimi nazvy jako sklenénka nebo lotrinské mineta.

* ferolity sideritové v souvislych polohach s ptimési jili (barrandien) nebo jako ¢ocky v beskydskeé kiidé
(tzv. pelosiderity)

« ferolity jaspilitové, vznikaly v disledku odlignych podminek (hlavné atmosférickych) v prekambrickych
formacich. Sttidaji se v nich vrstvicky hematitu a magnetitu s vrstvic¢kami kiemene (tzv. formace BIF).

Fosfority obsahuji zvySeny obsah fosforu zpravidla ve formé apatitu. Vznik:

e vysrazenim z moiské vody: v hlubinné studené vodé miize byt rozpusténo az 3x vice fosforu nez v teplé
vode Selfii, kde se za pomoci bakterii vysrazi bud’ jako konkrece nebo i souvislé polohy

e akumulaci gudna (ptaciho trusu, zejména v jeskynich).
e vyluhovanim do podloznich sedimenti z ploch rizného pivodu.
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Klasifikace chemogennich (cementacnich) sedimentu

Silicity jsou tvofeny pfevazné mineraly SiO, (kfemen, cristobalit, chalcedon, opal). Vznikaji:

*  nahromadénim schranek a jinych ¢asti zivogichi a rostlin (organogenni) rozsivek (diatomity, ki‘emelina),
radiolarii (radiolarity) nebo hub (spongility), smiSené (napf. spongodiatomity)

*  chemicky vysrazené: z horkych roztoki - geyzirit a stiriolit (z vodnich kapek rozstfikovanych kolem
gejzirt), jaspilit vysrazeny z podmotskych horkych pramend tzv. kuiaka (Cerné biidlice), ze studenych vod
se vysrazi limnokvarcit

*  vzniklé z relativniho piebytku SiO, pfi diagenezi: rohovec (hornstone, flint, chert) tvotici hlizy a ¢ocky
nejcastéji v karbonatech

* neurcitého ptvodu jsou siliciem bohaté horniny, v nichz jsou jak radiolarie tak i znamky vysrazeni pfi
vulkanické ¢innosti (souvislost se spility): buliZzniky (s radiolariemi), menilitové rohovce (s radiolariemi a
diatomaceami).

Evapority vznikaji chemickym vysrazenim pii odpafovani moiské nebo jezerni vody a maji zakonity sled:
* 1 faze: vypadava dolomit a aragonit
* 2 faze: vypadavaji sulfaty vapniku (anhydrit, sadrovec) pii koncentraci zvysené 3,35x.

* 3 faze: vypadava halit (koncentrace zvySena 10 - 60r) — hornina je oznacovana jako siil kamenna (obr.
6.12.).

*  vypadavaji chloridy a sulfaty K, Mg (sylvin, karnalit) pfi koncentraci 60x vice nez v piivodni mofské vodé
*  Podle slozeni vody mohou se vysrazet pfi odpafovani i dalsi evapority:

* —  Glauberova stl Na,SO,.10H,0

* - natrit Na,CO,

* —  chilsky ledek (dusi¢nan sodny Na,NO,)

* —  sira—chemickou redukci siranti bakteriemi

Evaporite minerals

A A A A
E V)A P O)R A T)I O N
) ) Freshwater
Replenishment ) ) '/\/ ) inflow
from open ocean ¢ ( ( (small)
Ocean /
Fardor Evaporating shallow basin (high salinity)
bar or other
flow restriction N
/" \ Crystals of
Evaporite sediment: gypsum or halite
gypsum and halite settle to bottom

Mélkomorska panev s vysokou rychlosti odparu (evaporace) — Mexicky
zaliv, Persky zaliv, terciérni Sttedozemni more, Rudé more

Sekvence srazeni minerald pfi vzristajicim odparu: kalcit, sadrovec,
halit

11/12/2018
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Evapority Evaporace moiské vody:

1) kalcit

2) sadrovec

3) anhydrit

4) halit (95% odpar)

5) sylvin

6) DalSi vzacné mineraly

Dolomit se tvofi sekundarné
reakci Mg+? s kalcitem

Evaporace vody v kontinentalnim prostfedi:
Borax & boraty
Nitraty

‘Copyeght © 2005 Pasrson Preiicn Hid, b

Halit

Mineraly evaporitickych hornin

TABLE 20.2 | Selected Evaporite and Associated Minerals and Their Formulas

Carbonates and Bicarbonates Sulfates (continued)

Naheolite NaHCO, Polyhalite

Aragonite' CaCOy Kainite

Calcite €aCo,

Magnesite MgCO, Borates

Dolomite CaMg(CO),

Ankerite (CaMg,Fe)CO, Kernite Na;B,0,-4H,0

o NaCOHCO0)2H,0 Tincalconite NusB,05+5H,0

e aite OO Borax NasB,0;+ 10H,0

Dawsonite Na;AICO,(OH), Colemanite Ca:B4043:5H:0
Ulexite NaCaB,0,+8H,0

Chlorides

Others (including those with combinations of anions)

Burkeite
Bischoffite Galeite
Carnallite Hanksite
ichyhydrite Northupite

— Teepleite

Sulfates Pyrite

Realgar
Picromerite 280,-6H,0 Orpiment
Thenardite Na S04
Mirabilite a;80,- 10H,0 Associated Silicates of Authigenic Origin
Glauberite Na,80,,-CaS0,
Anhydrite CaSO, Quarnz 8105
Gypsum . 2H,0 Adularia KAISi,0;
Kieserite MeSO,-H,0 Albite NaAlSi,Og
Hexahydrite M2S0,-6H,0 Analcite NaAlSi,0,:H,0
Epsomite St Scarlesite NaBSi,0,-H,0
Celestite Magadiite NaSi;0,5(0H);+3H,0
Aphihitalite Phillipsite KC4ALSIS0,4-6H,0
Glauberite ) Heulandite CaALSi(0,+5H,0
Blocdite Na:Mg(S0s4)s Tlite KAILFe Mg, (Si.AsO20(0H )
Betioenite K, Me(SOu), Smectites (K.Na.Ca Mgy 11AL:S1:0,5(0H),-0H,0
Langbeinite Dk

Sources: Many sources, including Gale (1915). J. E. Adams (1944). Scruton, (1953). Murdoch and Webb (1956. 1960). G. 1. Smith (1962, 1979), F. H. Stewart (1963),
Borchert and Muir (1964), G. 1. Smith and Haines (1964). V. Morgan and Erd (1969), Host and Dy ), Rochler (1972), Dyni (1976), Holser (1979). G. 1.
Smith et al. (1983), Donahoe and Liou (1984), Sheppard and Gude (1986), and observali d Muir (1964),
Scanenfeld (1984). 1989).

"Major evaporite

ns by For lists of additional minerals see Borchert

shown in boldface.
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Prostfedi vzniku evaporitu

(a) (b)

Evaporation
4

Cross-section

(d)

Evaporation

BREERE

BT

Sabkha

Cross-section

Map view

Surface

-
— Ocean

Figure 20.11

Sketches of evaporite depositional settings.
(a) A basinal bay isolated by a constricted
entrance from the open ocean (cf.
Sonnenfeld, 1989, figs. 13-16). (b) Cross
section of an isolated (barred) basin with a
topographic obstruction at the basin
entrance (cf. Schmalz, 1969). (c) Map view
of a landlocked, arid basin with a playa lake
(cf. Kendall, 1984, fig. 1). (d) Cros
of a sabkha along an arid coastline (vertical
scale is exaggerated to allow depiction of
water and currents).

section

Solny diapir

oe{m«(ned clastic sed; ey

P o Y

s

Sira:
produced by
sulfate
reducing
bacteria which
consume the
oxygen in
gypsum or

C T T 1T 1T T 17T T T 1T T T T
AT Calone ap TR (e
£ v

¥,
-

anhydrite

1km

Figure 20.3 Schematic cross section through a salt dome showing
idealized sequence of cap rock lithologies and location of native

sulfur concentrations.
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wvapuine

137 Halite and anhydrite in plane-polarized light. Locality: Permian, northeast England

135 Replacement Chert in plane-polarized light. Locality: Upper Jurassic, southern 1D,

“ngland (x 13),

138 Halite and anhydrite with crossed polars. Locality: Permian, northeast England (x 12).

136 Chert with crossed polars. Locality: Upper Jurassic. southern England (x 13).

134 Radiolarian Chert with crossed polars. Locality: Lower Cretaceous. Greece (x 40),
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Chemické slozeni silicitl (rohovcl)

| TaBLE 20.1 | Chemical Analyses of Chert and Siliceous Sinter

1 2 3 4 5 6
$i0, 99.10° 97.4 91.7 83.66 822 69.00
Ti0, 0.06 0.03 0.17 — nr 0.10
41,0, 0.19" 047 331 1.94 0.67 15
PFe,0, 0.06 1.3 - s —
FeDX,.0yy 2 0,93 0.22¢ 0.38¢ 3.2¢
P RO nr <026 — — -
MnO tr 0.42 r nr nr
MgO 0.64 0.05 0.92 0.21 0.16 0.39
(&) 0.10 0.05 0.06 0.76 5.12 13.20
Na,0 0.02 0.01 0.23 1.20 0.08 0.32
K0 0.06 0.55 0.77 0.42 0.09 0.42
P,0; nr 0.04 0.04 nr 0.06 4.7
Lo r 0.62 1.39 11.60 10.8 6.0
Other tr — tr tr — 0.78
Total 100.23 1002 999 100.34 997 9960

al” in silty and san ), Scott County, Ki

onia (E. H. Bailey, Irwin, and Jc

ceous), Blue Jay Mine, Trini a . 1984),

e N rk, Wyoming (Allen and Da n. T. P. Hill, Werner, and Horton, 1967, p. 13)
s and Was: 7

ming (McKelvey ct al., 1953, in T. P. Hill, Wemer, and Horton, 1967, p. 70)

retaceous), near Ortega 964)

lifornia (W

Biogenni (organogenni, alochemicke)
sedimenty

Zakladni komponenty:

Alochemy:
— skeletalni zrna: vépnité schranky organismu a jejich fragmenty, karbonatové
objekty organismy vysrazené (fasy)
— neskeletalni zrna: chemogenné nebo chemobiogenn¢ vysrazena zrna,
* povlékana zrna: ooidy a pisoidy, onkoidy,
» peloidy: fekalni pelety, peloidy,
* polyagregatova zrna: lumps, grapestones
Extraklasty

Matrix
— mikrit, mensi nez 4 mikrony, ptivod do ur¢ité miry zastfeny - rozruSovani
zelenych fas, bioeroze karbonatového materidlu prevazné rybami, chemogenni
srazeni

Sparit (v¢etné cementu)

11/12/2018
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Copyright © 2005 Pearsan Prentice Hall, Inc.

(@ Travertin

Copyright © 2005 Pearson Prentice Hall, Inc.
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Folkova klasifikace (Folk, J.R. 1959)

Sparry al:ochemical Micritic allzochemlcal
- Sparit/ mikrit Sslacr;g limestones Ilrest.onas
= Klasifikace alochemi
(+/- prostiedi i
sedimentace)
Oosparite s
» Neni zohlednéna oF
podpiirna struktura SE i
= Neni zohlednéna velikost
zZrn g
Pelsparite . Pe’Jmicrile‘ ;
..'.!'.lf,'!f,'ﬁa Dismicrite 3'0'4'"\"9
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Folkova klasifikace (Folk, J.R. 1959)

Sparit / mikrit

Prili$ dlouhé nazvy hornin

[ — —
Percent 0-1% ‘ 1-10%
allochems

Over 2/8 lime mud matrix

10-50% Over 50%

Fossili—
ferous
micrite

Packed
biomicrite

Sparse
| biomicrite

Representative| Micrite and
rock terms dismicrite

- Micrite

NN Sparry calcite cement

Podplrna struktura (hydrodynamické podminky)
Klasifikace alocheml (+/- prostfedi sedimentace)
Tridéni (hydrodynamické podminky)

L Over 2/3 spar cement

Sorting Sorting Roaunnded
poor good _abraded |
Unsorted Sorted Rounded
biosparite | biosparite | biosparite

Dunhamova klasifikace (Dunham, 1962)

= Sparit / mikrit

= Podplirna struktura (hydrodynamické podminky)

= Prehlednost
= Klasifikace alochemi

r Depositional texture recognizable

Original components not bound

together during deposition

Contains mud
l (clay and fine silt—size

carbonate) W

| Mud-supported

‘ supported
|

;Less than | More than

| 10% grains ‘10% grains
| |

l Mudstone

|
Wackestone | Packstone | Grainstone
2 |

T

and is grain

Original
components
were bound
together l

Boundstone

Depositional
texture not
recognizable

Crystalline

11/12/2018
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Modalni slozeni karbonatu

TABLE 19.4 l Maodes of Selected Carbonate Rocks and Sediments !I

1 2 3 4 5 . —1 5

100" 428 45 45 50 10.8 105" oo

. 00 00 0.0 00 = -

— — - 00 — — — 00

—_ —_ — — — — 9.0

Cement — — - — — 155 -

Tntraclasts — 19 269 10 75 28 <1 0.

Ooids - 63 149 U5 6.6 64 - 00
Pellets - 326 49 7.2 47 ir 00
Grapestones - 03 320 45 54 — 00

Skeletal grains 05 00
Corals - 0o 0l 0l 59 nr -
Mollusks — 27 4.1 14 kAl <1 =
Brachiopods - — — — — — <1 -
Echinoderms —_ — — - — — s =
Algae - 13 28 - 9 45 -
Forams 30 26 10 nr =
Bryozoans - = - - 172 -
Trilobites - = - 22 E
Ostracods « - — — <1 -
Other - 29 3.2 - 19 as 18 -
Other - 5.3 40 — 30 88 0.0 L3

Toal 100 100 100 1001 100.1 100 100

Poimts counted 11.500° 32,0001 200 35,500° 16,500" nr 00

Sources:
1. Lime musdstone (basinat), av

o samples, Liberty Hall and Rich Valley formations (Middie Ordovicianl, western Vieginia (1 F. Read, 1980a),

2. Pelletal mund fcies, average of 23 samples, Great Babamn Baa: ( Funy. 19638,

3. Grapestone facies, verage of 64 samples, Grest Bahama Bank (Receaty (Purdy, 1963b)

4. Oolite fossiliferous grainstone, Menteagle Formation (Mississippian), near Huntsville dished daa, M, Gault).

5. Oolitle ma Biank (Recean) (Purdy, 1963

6. Coralgal facies, average o ama Bark {Recea) (Purdy, 1963)
Marat, Rockdell, and Ward Cove

Ordovisian), Nebo Quadrangle, Vi

e

s, average of 71 samples, Great

(Ordovician), western Virginia (). F. Read, 1980a; see nate b below)
epublished daia, L. A. Raymond),

"Values ars converted from those reported, assaming clasts + cement = oal
“Repotted as blocky and fibrous cement

1 these sediments, grains reported as cryplosrystalline grains are ineluded as intraclusts
“Consists of a few scattered uartz grains and crypeocrystaline ron exides,

Number of samipics * 00 ptesample.

e = ot rpericd

= e,

Distribuce skeletalnich zrn ve fanerozoiku (skupiny
biomineralizujicich organism)

(a)

8 » 3

2 S Lo g S 2 P
S S 28 o Q g & 5 o T
= 2] 12} = o o] o © B
o £ €E c =2 ¢ o o = = o B ©
o S| 2 = S & £ N T ¢

[ © o © - © ]
e = O = © 17 = o & Q c 7
] 5 s £ 88 =2 & o° =¥ & & £ §
O L 6 O @ o O 0o m O W

Geologic time (Eras)

Planktonic Benthonic

@ Dominant Important I:JMinor sediment producers
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Distribuce utesovych karbonatt ve fanerozoiku

(b)

o Periods Major skeletal
Tertiary ~% 6 CORALS T
1 Rudists —
Bryozoa
100 © 5 RUDISTS Corals _Stromatoporoids | K
Sponges B
Jurassic 4 CORALS Stromatoporoids R
200 3 CORALS“—————Stromatoporoids ~———
Triassic TUBIPHYTES Corals ggonges ®
] 2 ponges  Tubiphytes _ Skeletal algae|
Fermia Calcisponges _Fenestellid bryozoa : C':orals R
ubular foraminifers |——
300 Pennsylvanian PHYLLOID ALGAE Tubiphytes P
e 0208
Mississippian Reefs “Fenestrate bryozoa | M
Devonian 2 D
400 STROMATOPOROIDS Corals Lo
Silurian s
1 “STROMATOPOROIDS
Ordovician + CORALS Bryozoa [
500} ] SPONGES ~Skeletal algae
Cambrian Reef mounds Skeletal algae €
1 ARCHAEOCYATHIDS + SKELETAL ALGAE
600 Precambrian
Figure 19.2
Tllustrations of changes in abund. and domi of marine, calc s skeletal-prod

organisms over time. (a) Variations in abundance and dominance of various groups of organisms
(b) Dominant reef-forming organisms during various Phanerozoic periods.

(Source:

Sedimentacni prostfedi karbonatl odvozené z petrografie
(mikrofacie)

a) After Wilkinson, 1979, (b) After James, N. P., 1983.)

Deep basin |Siope and rise  Foresiope | Shelf margin | Bulid-up i Platform
& (Reefs) o Shoel Ramd | Epairic ses)
Boundstone =
Lime | Wackestons.
Mudsione, | Lime . Grainstone, | |
Lime | Wackestono. | pascae, | Skeletal | Mudstone, | Packstone, oty | Packstons. | ,qqion
Rock | Mudstone, local Skelotal | Grainstone | Wackestone, | i, | COTEIEER O | Wackestone. | oy qgiong
types | Wackestone, 5’1‘:“’"7- Grainstone “:‘::,‘” Pnc:::me» and clasts and L":n‘: +Packstons.
thaseof |, v
tPackstone | " giope | hoeemone|  poliets, | Grainsione | Gréinsiono oo | Modstone _—
Br 5 ¥ and ‘containing * o with skeletal lets
Diamictite | Oocce local  [skeletal clasts{ gl | loca clasts | Pelets md
and Diamictite Packstone Ooltes, and and ackstons a;d clasts.
Packstone pellets L
Bafflestone, | Pelets
Floatstone
Laminated Burrows,
Laminated | Thinto thin to o local
beds, massive Thin to medium ok buds, | stromaitss,
Mudrock Deds. Local cross massive beds. ck 2295 | polostone,
[Structures| interbeds, | hardgrounds, Thin to beds, Mudrock | 1010 oo Evagorites.
and | faminated | fan facies | joent cnemiic | ™Ik Tocal interbeds, |, INek Stand: | tancward)
lassociated]  to thin at base of beds, bedded.  |stromatolites, | burrows, 0u), Toes, | hardgrounds,
laces | bedded |steepsiopes.| 1o cross: | wholo fossils, | pummocky | CTO%S. | WhOW o8t | T pic
Cheri, | transported | magse | bedded focal | crose strata, eidod | fauna weh
Facies C skeletal beds units Sandstone | whole fossils, units e whole fossis,
and lasts, and local * See thin to
(fan facies) | local grading. Mudrock | sandsione Sanmone | K
near margins | Mudrocks and beds
Mucrock Quanz
| arenile

Figure 19.4

Diagram showing some characteristics of the nine major marine environments of carbonate rock formation. Slashes and dats

highlight depositional surfac

of two possible margin shapes,

(Source: Basad on J. L. Wilson, 1975. and J. F. Read. 1980}
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karbonatove horniny kontinentalni

* travertin — vznika vysrazenim z horkych
pramentl (téz viidlovec a hrachovec)

* jezerni kfida — vznika vysrdzenim ze stojatych
vod

* pénovec — vznikd vysraZzenim na potocich

Klasifikace karbonatd podle prevladajici velikosti ¢astic

Petrografické oznaceni Vulkanoklastika Vapence Rezidualni
Velikost N . o . Y . horniny
Eastic latinské | Fecké ceské
Nad 256 mm psefit rudit Stérk | balvanity vulkanické balvany a bloky, kalcirudit
blokové a balvanové , 3
tufy, ulomkova
rezidua
64-256 hrubozrnny vulkanické kameny a
aglomeratové tufy
8-64 strednozrnny | lapilli, lapiltové tufy Stérkova
2-8 drobnozrnny | lapilli, lapiltové tufy rezidua
1-2 mm psamit arenit pisek | velmi piskovy tuf, vulkanicky kalciarenit piskova
hrubozr pisek rezidua
nny
0,5-1 hrubozrnny
0,25-0,5 stfednozrnny
0,125-0,25 jemnozrnny
0,062-0,125 velmi
jemnozr
nny
0,004-0,062 alenrit lutit prach vulkanicky popel, popelovy kalcilutit jilova rezidua
tuf, sopecny prach
> 0,004 pelit jil velmi jemny vulkanicky
popel, sopecny jil
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Kaustobiolity

» Kaustobiolity jsou usazeniny tvorené organickymi slou¢eninami, které vznikaji z rostlin
(fytogenni) — humozni ¢i uhelna fada, nebo ze zivocichli (zoogenni) — bituminozni (zivocisna
fada).

* Kaustobiolity uhelné rady
— Nahromadéni uhliku zavislé na rozsifeni rostlin v ur¢itych geologickych obdobich (karbon, terciér) a
na vodnim rezimu. RaSeliny vznikaji v mistech rozsifeni mechu raseliniku za pfinosu spodni vody
bud’ jako vrchovidtni (s vyraznym klenutim v centralni ¢asti, vétSinou v horskych podminkach —
Krusné Hory), nebo jako slatinna (jizni Cechy). Z bilkovin vznika kvasenim hnilokal (sapropel),
zpevnény sapropel je sapropelit. Sapropelity s jilovou piimési jsou hoflavé biidlice.

Hnédé uhli ma vyssi obsah uhliku, vznikd v redukénim prostredi. Je-1i tvofeno listy, pletivem
apod. oznacuje se jako liptobiotit, jsou-li materidlem cévné rostliny jde o humit. Takové
hnédé uhli se oznaduje jako lignit. Hnédé uhli vzniklo hlavné ze smrki.

Cerné uhli ma vysoky obsah uhliku, odlisné stopové prvky, protoze vzniklo z pralesii obrovitych
presli¢ek a plavuni, vétsinou v tropickém klimatu.

Pfi zvySeném prouhelnéni a zpevnéni vznika z ¢erného uhli antracit. Dal$imi odradami jsou
svickova uhli (kenel), kterd vznikla z akumulaci spor, boghed z fas a Sungit, nejstarsi znamé
uhli z proterozoika baltického §titu. Z jantaru vznika kukersit.

Kaustobiolity

Kaustobiolity bitumenové (Ziviéné) ady

— Bitumin6zni fadu tvoii Zivice, které vznikly prevazné ze zivocichi. Nelze vyloucit anorganicky pivod
n€kterych zivic (napf. jako relikt metanového obalu Zemé, ktery existoval v rannych stadiich jejiho
vyvoje), ale organicky ptivod je dolozen napi. pii Gsti Orinoka, kde vznikaji bitumeny z organického
materialu pfinaseného fekou v mélkém silné protepleném mofi.

Rozlisuji se zivice:
a) plynné — zemni plyn

b)  kapalné — ropa. Ropa je smés kapalnych, plynnych a pevnych uhlovodikd. Velmi lehka ropa
je bohata t€kavymi uhlovodiky (benzinem), v lehké ropé€ ptevladaji parafinové uhlovodiky,
Vv tézké naftenické a ve velmi tézké aromatické uhlovodiky.

C) pevné — zemni vosk, ozokerit, asfalt a pevny asfaltit
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Diagenetickeé procesy

Prouhelnéni (karbonifikace)

Postup prouhelnéni se zpravidla déli na nékolik stadii, které jsou vSak samostatné, vzhledem k tomu, Ze jsou zavislé i na
vychozim materialu:

o Stadium tleni, trouchnivéni a hniti

e Stddium raselinénipti némz bilkoviny kvasi na hnilokal (sapropel). DileZitymi podminkami jsou tlak nadlozi,
teplota a dostatek vody

e Stadium hnédouhelné probihd v redukénim prostredi a je charakterizovano relativnim zvySovanim obsahu
uhliku v désledku ochuzeni o kyslik a vodik

e Stadium cerného uhlis dalsim zvySenim obsahu uhliku.

V dalSich stadiich se podileji metamorfni podminky. Vznika antracit a grafit, tvofeny Cistym uhlikem. Zatim neni jasné,
zda i v podminkach litosféry vznika nejvyssi stadium — diamant, spise vak jde o proces probihajici v pfirodé jen v plasti.

Pfi prouhelnéni dochazi v organickych akumulacich ke vzniku huminovych kyselin. Klesa obsah vody, kysliku a
dusiku (uvoliiovanych z uhlovodiku) a proto se zvySuje podil uhliku. Vyrazna je frakcionace izotopii H, C, N, O, S, pfi
¢emz se lehéi izotopy vyrazné koncentruji. Napf. pomér 12C/13C se proti atmosférickému poméru zvysuje 0 1 -2 % a
opakovanim méze dosahnout az 90 %.

Kerogen a jehy typy

* Kerogen:

— Kapalné a plynné uhlovodiky vznikaji v primyslové a ekonomicky zajimavych koncentracich
vyhradné teplotni pfeménou (alteraci, konverzi, katagenezi, metamorfézou) organické hmoty
rozptylené v sedimentdrnich horninach. Tato organicka hmota se nazyvé kerogen a okolni hornina
horninou zdrojovou.

*  Existuji tfi hlavni typy kerogenu (kerogen I, kerogen II a kerogen III), které se odlisuji z
hlediska geneze, slozeni a také produkéniho potencialu uhlovodikti béhem konverze:

— kerogen typu |
akvaticky, fasovy kerogen s obsahem amorfnich latek, produkuje nejvice kapalnych uhlovodiki, na
uhlovodiky se méni az 65% vychozi hmotnosti,

— kerogen typu 11
smiSeny terestricko-akvaticky kerogen, obsah pylovych zrn, fragmentt bylin a minoritniho podilu
humusového materialu vedle amorfnich soucastek a zbytkt fas a dalsich planktonickych zbytkd,
produkuje kapalné i plynné uhlovodiky, konverzi se méni na uhlovodiky z 50%,

— kerogen typu 111
terestricky kerogen, obsah bylinnych i dfevnych fragment i nestrukturnich soucastek, produkuje
prevazné plynné uhlovodiky, v ramci kterych vyrazné pievlada metan, na uhlovodiky se béhem
konverze méni maximalné 30% pivodni hmotnosti.
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DalSi klasifikace

Klasifikace podle zdroje materialu

Extrabazinalni sedimenty (siliciklastika)

Intrabazindlni sedimenty (karbonaty, evapority, silicity, organolity)

Genetické Klasifikace

Konturity (sedimenty uloZené nebo pi‘epracované konturovymi proudy)
Turbidity (sedimenty uloZené turbiditnimi proudy)

Tempestity (sedimenty uloZené béhem velkych bou¥i)

Tidality (sedimenty tvorené v piibieZni zoné ovliviiované slapovymi jevy)

Inundity (sedimenty usazované vlivem stfidani povodiioého a normalniho stavu fek)

Geneticka klasifikace sedimentu

Definice Mechanismus sedimentace Prostfedi Hlavni diagnostické
Nazev znaky

Gravitity Sled sediment{ usazenych Sedimentace z gravitagnich proudd | Obvykle hlubsi panev

(debrity) prevazné jakymikoli se stfida s pomalou sedimentaci ze
gravitacnimi proudy suspenze

Homogenity Homogenni vrstvy sedimentd | UloZeni gravitaénim proudem Hlubsi deprese Homogenni vrstva
ulozené jedinym vyvolanym tsunami vapenatého kalu ostfe
sedimentaénim pochodem oddélend od podlozi a

nadlozi

Inundity Sledy sedimentti, usazeni Povodné zanaseji do panve hrubsi | Mensi hloubky, v okruhu Pozvolné prechody mezi
vlivem stfidani povodiiového | detrit vlivu Gsti fek vrstvami hrubozrnnéjsich
a normalniho stavu fek sedimentd, diaturbace

Konturity Sledy sediment@ ulozené UloZeni konturovymi proudy nebo Nejcasté&jsi hloubky 1000- Mala mocnost vrstev, dobfe
nebo pfepracované prepracovani plvodnich turbiditd 3000 m, pevninské Upati vytfidéné jemnozrnné
konturovymi proudy piskovce, laminy tézkych

minerald

Periodity Rytmicky se stfidajici druhy Stfidani podminéno pravidelnymi Mélké more i hluboké panve | Pravidelnost ve stfidani
sedimentd, vertikalni zmény oscilacemi klimatu s pravidelnou pomalejsi sedimentd
vazany na stejné ¢asové sedimentaci
useky

Tempestity Sledy sediment ulozené pod | Zvifené masy sedimentd, uloZeni Nejcastéji v hloubkach 30- Hibitkové zvrstveni, ostra
vlivem anomalnich suspenze na misté nebo nize po 100 m spodni hranice vrstev
katastrofickych udalosti jako svahu piskovctl, bioturbovana
hurikand svrchni ¢ast

Tidality Sedimentarni sledy tvofici se Plsobeni vycasovych proudd, Pfilivova plosina, Mézdfité zvrstveni,
v okruhu plisobnosti periodické vysychani dna supralitoral, litordl i protismérné Sikmé
prilivového a odlivového sublitoral zvrstveni, jilovité dtrzky
proudu

Turbidity Sled sediment(i usazenych Sedimentace z turbidnich proudt Vétsinou hlubsi panve, Gradace, ostra spodni

prevazné turbidnimi proudy

se stfida s pomalou sedimentaci ze
suspenze

pevninské dpati i abysalni
rovina, nékdy i mélké panve
i jezera

hranice, Boumova sekvence
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Diageneze

Soubor fyzikalnich, chemickych a biologickych procesi, které vedou k pfemeéné
sedimentu na sedimentarni horninu

Diageneze muize pokracovat i po zpevnéni horniny a ménit jeji strukturu a
mineralogické sloZeni

Diageneze vznika, pokud se mineraly sedimentu v disledku zmény podminek nebo
chemismu stanou chemicky nestabilni (hranice mezi zrny a vodou nebo vzduchem —
zména chemismu, ména tlaku, zména teploty)

Cilem systému je dosahnout stabilniho ekvilibria

Diagenetické procesy:
— Kompakce
— Rekrystalizace
— Rozpousténi (véetné tlakového)
— Cementace (tmeleni)
— Nahrazovani (metasomatické zmény)
— Bioturbace

Diageneticke procesy

Kompakce
— ZvysSeni tlaku nadlozi
— Snizeni porozity
— Faktory, které ovliviiuji moznou miru kompakce - velikost zrna, tvar
zrna, zaobleni, tfidéni, pivodni porozita, objem fluid v pérech
* Mechanicka kompakce (necementované horniny)
* Chemicka kompakce (rozpousténi, cementované horniny)

Rekrystalizace
— Reorientace krystalovyc miizek mineralti (chemismus se neméni)
— Tlak, teplota, fluidni faze

— Obecné zvySovani velikosti zrna — snizeni povrchu zrn — snizeni
povrchové volné energie — ekvilibrium
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Kompakce

Pressure squeezes out pore water

Clay rich sediments Volume of voids

Compaction
=
50 — 60% water Consolidation 10 — 20% water Clay
Granular sediments - Sands Vertical stress

—

Ry

Reduction in voids through
particle re-arrangement

Further void reduction by
pressure dissolution —
produces a locked sand

Rekrystalizace

Mineral grains forming sand increase in
size due to crystallisation around the
grains of the same mineral. For example if
mineral grains are quartz then more quartz
grows around original grains

Lo -9

Sand Sandstone e.g. quartzite
End product has crystalline texture
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Diagenetickeé procesy

Rozpousténi

Podsyceni pérovych fluid vzhledem k okolnim

mineraltim, nestabilni mineraly

Zvysena teplota, tlak

Tlakové rozpousténi — v misté maximalniho
kontaktu — krystalizace v misté mensiho tlaku

Cementace

Auti

Krystalizace novych minerald z roztoki

Vv porech horniny — kiemen, kalcit, hematit,
aragonit, sadrovec, dolomit,

SniZovani porozity, zpeviiovani

Podminky

Prachod fluid pory, presyceni fluid vici
cementaénimu mineralu

Absence kinetickych faktorti zabrafujicich
cementaci

geneze

Krystalizace novych mineraléi mimo pory
v sedimentu — zpravidla nahrazeni

kiemen, zivce, jily, zeolity, kalcit, hematit,
aragonit, sadrovec, dolomit, fosfaty (apatit)
SniZovani porozity, zpeviiovani

Rozpousteni

Dissolution of
carbonate grains

Mixed carbonate and
quartz sand

)

Quartz sand + particle re-
arrangement
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Cementace

Sand Cemented sand = sandstone

=

>Iron oxide
>Calcium Carbonate
>Clay minerals
>Silica

Diagenetickeé procesy

Nahrazovani
— Nové mineraly krystalizuji na misté¢ ptivodnich minerali
— Neomorfismus — nové zrno je stejné faze jako pivodni (sejny mineral)
— Pseudomorfismus — nové zrno napodobuje vnéjsi tvar pivodniho zrna
- A!omgll’fismus — novy mineral o jiném tvaru nahrazuje ptivodni
minera

dolomitizace v karbonatech,
silifikace v lutitech,
fosfatizace,

sideritizace.

Latkova migrace se uplatiiuje i pfi fosilizaci zkamenélin, ktera je vyznamnou soucasti litifikacnich procesu.

Bioturbace

— Zvifeni sedimentu v disledku ¢innosti Zivych organismi
— Pfi povrchu sedimentu

— Neékdy doprovodna cementace
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Faze diageneze

Rana diageneze (eogeneze)
Stiedi faze diageneze (mesogeneze)

Pozdni diageneze (telogeneze)

Mc¢lka diageneze (shallow-water)

Diageneze pohibenim (burial)

11/12/2018

Diageneticka historie horniny

Sedimentation

Eogenesis ? Mesogenesis

Telogenesis

— Sedimentation
Brecciation —_———
Solution
Compaction
Recrystallization ‘
Chertification |
- Stylolitization |

r i —_—
Celcite Fine Med.

Processes

Dolomite f !
Quartz, etc. (chert) }
Pyrite |
Halite (?) |
|
I

Minerology

L Iron oxide

Figure 14.10

Diagram showing the diagenetic history of Upper Knox Group rocks (Ordovician) from the

Nebo Quadrangle, southwestern Virginia.

Sekvence diagenetickych procesii, jim odpovidajici mineralogie a faze diageneze

140



Diageneticka historie horniny

relativni
datovani
diagenetickych
fazi a udalosti

o —

Burial - »‘4

Uplift

[T Diagenetic

Early - shallow |
Event ——._stage |

subsurface

[ Syndepositional
pyrite
Poredining and
pore-filing clays

Sphene and anatase

crystallization
“Albitization of

plagioclase

Quartz overgrowths |

| Plagioclase overgrowths
|

K-feldspar overgrowths

Compaction S

Late - deep subsurface

ory Tate -
shallow
| subsurface

Outerop
vadose

Dissolution of heavy |
minerals and feldspars

Kaolinite pore-filling

|
Laumonite cementation |

—
Barite cementation

Calcite cementation

Fe-oxide coatings

Figure 14.13
Diagram showing d
of bars indicates

penetic stages and events in Pals

(Source: From Helmold

whereas length indicates duration of diag

Fluida pri diagenezi

Fluida pfitomna v kazdém sedimentu

Funkce fluid

— Srazeni cementl

— Tvorba autigennich a ndhrazkovych mineralt

— Rozpousténi

zména sloZeni fluid béhem diageneze

Typy fluid

syndepozi¢ni (voda)
— meteoricka fluida (sladka voda)

— moiska voda

— dehydratac¢ni rozklad mineralti — dalsi voda

— metan
— uhlovodiky

e sandstones of the Santa Ynez Mountains, California. Width

etic change.
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Diageneze psamitickych a psefitickych
klastickych sedimentu

Porozita a kompakce ekonomické hledisko — ropa a zemni plyn

— snizovani porozity, deformace plastickych litickych zrn (droby), porozita (po ulozeni cca 40%), po diagenezi
mnohem méng, minimum cca 3%

Bioturbace — misty hojna
Rekrystalizace

Rozpousténi
— snizovani porozity nebo zvySovani sekundarni porozity
— Zména mineralniho a chemického slozeni horniny
— Stabilni mineraly (kfemen) = nestabilni mineraly (Zivce)

Autigeneze
— Fylosilikaty, chlorit, zivce, zeolity

Cementace
— Kiemen, kalcit, zivce, dolomit, illit, kaolinit, hematit

Typy cementu:
—  Vlaknité
—  Mikritické
— Izometrické zrnité (equant)

Diageneze pelitickych hornin

Mineralni sloZeni:
— Illit, smektit, kaolinit, chlorit, kiemen, zivce, kalcit

Bioturbace:
— eogeneze, velmi hojna

Porozita a kompakce:
— usporadani tabulkovitych zrn kolmo k tlaku nadlozi, zna¢na kompakce

Autigeneze, nahrazovani, rozpousténi, rekrystalizace, cementace

— Nahrazovani smektitu illitem zavisla na teploté (,.krystalinita illitu*) —
Htermometr*

— Nahrazovani kaolinitu jinymi fylosilikaty (dickit)
— Rozpousténi a nahrazovani zivei

— Rozpousténi a narazovani kalcitu a dolomitu

— Snizeni obsahu organického uhliku
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CRISTALLINITE DE L'lLLITE ~104A

METHODE DE MESURE

diments Récents
Goure PersIQUE

FTIEN 537 4m

Ardoise
SenoNEN

SAINT NICOLAS ~ NORMANDIE

Diageneze karbonatu

Procesy smétujici k ustanoveni chemické rovnovéhy:
Nestabilni mineraly (aragonit, high-Mg kalcit) -> stabilni mineraly (low-Mg kalcit,
dolomit)

Procesy:
— Cementace
— mikrobidlni mikritizace
— Neomorfismus
— Rozpousténi
— kompakce (+ tlakové rozpousténi)
— dolomitizace
Prostiedi diageneze:
— Moiské
— Meteorické
— Hluboké pohibeni (burial)

11/12/2018
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Cementace
Vyplir portt mineralnimi fazemi

Cementaéni mineraly:
* Bézné: Aragonit, kalcit, dolomit,
*  M:éné ¢asto: Ankerit, siderit, kaolinit, Q, anhydrit, sadrovec, halit

Puvod iontt ve fluidech:
* zmoiské vody
* zrozpu$téné horniny

Morfologie cementu (tvar krystalovych individui):
Jehlicovity, izometricky (equant), mikritovy

Geometrie cementu (uspofadani krystalti v prostoru):
Izopachovy, meniskovy, polygonalni, syntaxialni

Cementy: izopachovy, blokovy (vlevo), meniskovy (vpravo)
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Syntaxialni
cement

Mikrobialni mikritizace

Chemické leptani substratu mikroorganismy
Vypln leptanych dutin mikritem
mikritické obalky, Uplné nahrazeni zrna

Substrat: skeletalni alochemy (echinodermata, mollusca), ooidy
Vrtavé mlkroorganismy: (vapnité houby /Cliona/, endolitické fasy, aktérie)

Neomorfismus

Zména velikosti zrna a zména chemismu zrn

» Agradace: zvétSovani velikosti zrna (mikrit -> mikrosparit)
» Kalcitizace: nahrazeni aragonitu kalcitem
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Rozpousténi

Nestabilni mineraly: aragonit, high-Mg kalcit

Kompakce

Snizovani celkového objemu horniny (véetné port)

= Rozpousténi na kontaktu zrn v necementovanych sedimentech
= Tlakové rozpousténi v cementovanych sedimentech (tlakové Svy - stylolity)

11/12/2018
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Dolomitizace a dedolomitizace

Nahrazovani CaCO; dolomitem
2CaCO, + Mg?* € > CaMg(CO,), + Ca?*
CaCO, + Mg?* + COz* € > CaMg(COs),
Zdroj Mg?*: mofska voda, jily obohacené o Mg?*

Procesy dolomitizace:
— Cementace (vzacné)
— Nahrazovani

Mira nasyceni kalcitu a dolomitu ve smési sladkeé a
mofiské vody (% morské vody)

8r
6 F
4
=
S 2t N
g &
2 1r
©
- Supersaturation
o Dolomitization
g Or
g‘i 0.2\ Undersaturation
o 04t
-0.6
10 20 30 40 50 60 70 80 90 100
1 1 1 1 1 1 1 1 1 1
% Sea water
Figure 14.9

Graph showing the degrees of saturation of calcite and
dolomite in mixtures of fresh water and seawater with varying
percentages of seawater.

(Source: Modified from Badiozamani, 1973.)
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H0 evaporation
ode olomitizace
evaporative
H.O evaporation pumping
S OO O O I O |
Precipitation of | ‘| 0 { Ly

Evaporaéni dolomitizace P Bt caco,-cso, !
Aridni prostiedi (sebchy, solnd jezera) - M,grah
Kapilarni vzlinani podzemni vody v déisledku Honen e
odparovani vody Figure 14.7
Migeni mo¥skych a terigennich nasycenych e o vapario o Mol of deloilzan. 5ot for festpion o
vod -

Dolomitizace v z6né miSeni
Miseni morskych a sladkych podzemnich vod
Morskd voda: zdroj Mg
Sladka voda umoZiiuje pohyb smési, pumpuje
fluida horninou

Dolomitizace v dsledku pohfbeni
Ztrata vody kompakci z jilovych hornin a N er‘a@kﬁ— E
migrace fluid nasycenych Mg P

L X o oy
Dolomitizace vapencu okraje Selfu Figure 14.8

Sketch of the Groundwater Mixing Model of dolomitization.
{Source: Modified from Hanshaw, Back, and Deike, 1971.)

Tepelna premena organické hmoty

Faze premény (alterace)

Proces konverze kerogenu na uhlovodlky generelne zagina pii lep]olach 50 respektlve 60 °C (lmclacm teplota) VrChOll kolem teplot 80 az 120 °C a
rychle vyzniva pfi teplotach vysslch nez 140 az 170 °C, pficemz existuji v h intenzity pi ki na teploté mezi jednotlivymi
typy kerogenu rozdily. S rostouci teplotou nabyvéa na mlenzlte déleni dlouhych fetézcl alkani, alkenti a izoprenoidnich uhlovodiki (krakovani). V
teplotach nad ca 100 oC jsou dlouhodobg stabilni jen plynné uhlovodiky.

Pro fazovy charakter fluid ma vyznam vedle teplot a tlakii také mnoZstvi a latkové slozeni uhlovodiki.

Zwiovém’ leplot expozice kerogenu v horninach je urovano zvySovanim uloznych hloubek, zvySovanim mocnosti nadloZi. ZvySovani mocnosti
nadlozi mize byt bud’ subsidenéni (postupné ,,pohibivani* zdrojovych hornin do vétsich hloubek pod rostouci mocnosti ukladanych sedimenti) nebo
tektonické (zvySeni hloubek ulozeni zdrojovych hornin pod relativné nahle nasunutymi pnkrovy) V nasi Za]mo»e oblasti pfichazeji v ivahu oba
zpusoby. Zjednodusené lze chapat teplotu expozice jako funkei teplotniho gradientu a expoziéni hloubky ponorem sedimentu s korekci o hodnoty
teploty pro nulovou hloubku (priamérna povrchova teplota pod hranici sezonnich vykyvii, resp. teploty mofe —ca 6 az 12 oC).

Priibéh konverze kerogenu vsech typti zvisi na kombinaci teplot a casii expozice. PFiblizné plati, ze rychlost procesii konverze kerogenu na
uhlovodiky se s kazdym nartistem teploty o 10 az 150C zdvojnasobuje (Arrheniova rovnice pro kinetiku chemlckych reakei). Stejny efekt v
transformaci kefogenu [Wa_]lcl hypoteticky pfi teplotach 70 oC napiiklad 100 mil. le\_]e dosazen jiz za ca 6 mil. let pn teplotach 110 oC. Zaroven se
viak predpoklada, Ze pfi staljch teplotach transformace po 10 mil. bez dalsiho zvySovéni teplot ustava. Dana uroven kalageneze kerogenu miize byt
dosazena v dfivejsich etapach geologického vyvoje oblasti (reliktnik nebo je zvySovana v

Proces konverze kerogenu je nevratny. Miize viak byt preruovan a znovu obnovovan pfi zvySeni teplot, respektive pfinastupu novych ,teplotnich
impulzi* (zvySeni aloznych hloubek nebo gradlemu popripadé uloznych hloubek i gradientli). Rozhoduje celkova teplotni davka — sumarni impulz
tepla. O sumarni impulz tepla se opiraji veskeré soucasné modely vzniku uhlovodikii z kerogenu hornin. Bez ohledu na uzité jednotky rozdéluji
obvykle konverzi na tyto hlavni faze:

faze nezralého kerogenu - immature zone, vznik maximalné biogenniho metanu,

faze rané konverze plynu a ropy - incipient mature zone,

hlavni faze vzniku ropy - mature zone, oil window, ropné okno,

faze tvorby plynokondenzatu - wet gas zone, plyn, kondenzat, vyznivani tvorby ropy,

faze tvorby suchého plynu - dry gas zone, vznik plynu transformaci kerogenu i krakovanim vys§ich uhlovodiki, pfevaha metanu,
faze vyerpaného kerogenu - uhlovodiky jiz nevznikaji.
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Hloubkovy profil
odraznosti vitrinitu,
Louisiana

Témeér linerarni
profil =
geotermicky
gradient byl v
pribéhu
sedimentace témér
konstantni

R, Huminite/Vitrinite
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Fig. 9.7. Vitrinite reflectance profile
for Terrebonne Parish, Point au Fer
well in Louisiana. The profile is
sublinear and continuous,
suggesting a near constant
geothermal gradient through time
(after Heling and Teichmuller
1974).

Facie a depoziCni prostredi

FACIE: soubor charakteristickych znakii sedimentu:

— sedimentarni textury (vrstevnatost, zvrstveni, textury na
vrstevnich plochach) a sedimentarni struktury (zrnitost,
vyttidéni, zaobleni) -> hydrodynamické podminky ukladéni —
smér, rychlost proudéni, laminarni / turbulentni proudéni,
vInéni, pfiliv, atd.

— mineralni sloZeni sedimentu (zdrojova oblast sedimentu,
podminky diageneze)

— paleontologicky obsah a (ekologie, funkéni morfologie fosilii)

— tafonomie (podminky zachovéani fosilii po odumieni)
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A = facie piskl (plazové prostiedi)

B = facie jilG (hlub$i mofské prostredi)

C = facie vapencu (moiské prostiedi mimo dosah klastického
materialu z kontinentu)

Depozi¢ni prostfedi pfechazeji jedno do druhého a totéz délaji i
facie. V horninovém zaznamu mluvime o facialni zméné
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Walthertiv zakon facialni sukcese

,,fagie, tl;te(‘é vznikaji v daném ¢asovém okamziku vedle sebe, jsou ve vertikalnim profilu viditelné
nad sebou

UmoZnuje studovat ¢asoprostorové vztahy mezi faciemi

Spolup@isobeni dvou procest:

+  laterdlni posun procesil sedimentace énapF. rozsifovani fiénich meandrdi, prekladani Ficnich
koryt, posun poustnich dun) které vedou ke vzniku facii,

«  neprerusované vertikalni ukladani facii.

FIGURE 3-41 An illustration of Walther’s Principle, which states that vertical facies
changes correspond to lateral facies changes.  (After Brice, J. C., Levin, H. L., and Smith, M. . 1993.
Laboratory Studies in Earth History, 5th ed. Dubugque, I1A: William C. Brown.)

Retrogradace / progradace
(Ustup facii) (postup facii)

Land
surface

Limestone  Shale Sandstone
facies
Time
line

(a)

Time
lines

Old land surface
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Transgresivni a regresivni sekvence

Transgresivni sekvence Regresivni sekvence
Hlubokovodnéjsi facie Meélkovodni facie
v nadlozi mélkovodnich facii. v nadlozi hlubokovodnéjsich facii

Terénni vyzkum:

litologicka kolonka
(lithology log)

+ legenda

153



wean
cxse w3

D) o
=
E‘.‘l cooss seoom

Ea e R Aoy
o

Coincident with
ressure-dissolution
seams or stylolites

Weathering surfaces

Not coincident with
pressure-dissoiution
seams or stylolites.

Legend

3 Tabular cross-bedding Convolute bedding

= Horizontal amination
E=5 Low-angle lamination
~_| Ripple laminaton

=g Lenticular
Faser " }Bodang

Fi 224, Examples of presentati
logs

sayles of graphic los.
@ s grained fluvial facies
ofthe Upper Devorian o Miasics Besis Tockind showing
ion between proximal (A ) and more distal (B] types.
b ology and structuses are shown separately (from
Graham. 1953).

(b) Log of marginal marine sediments from the Tertiary of
South )
aswell as data on structures and trace fossils (from Plint.
1983)

Terénni vyzkum:
vrstevnatost

Layers detined by weathering surtaces.

Co \
and/or secimentary
andlor sedimentary and/or sedimentary structures absent
structures structures.
\ ::§
Pressure-dissolution Verifiable Unverifiable
exaggerated ine pseudo-bedding pseudo-bedding
bedding
v Y
Y
e
L
True bedding
Surtace — ==t Erosion surface
Layer—
Surface = Pressure-dissolution
seam or stylolite

Key Gﬁl—o:ﬂmmmm\was
=

Fig. 2.15. Complexity of depositional units (beds) and bedding parallel weathering surfaces in limestones from the Lower
Carboniferous of South Wales (from Simpson. 1955).
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Terénni vyzkum:
Méfeni pravé mocnosti

(a)

Upper part
of Jacob staff

1
(b)
Horizontal
plane
f
Ve 2 /'B)
P47/ $waligraphic
s thickness
P 5 Il X
S $

2.20. Use of the Jacob staff for measuring sections (from Kottlowski. 1965)
tting dip on clinometer of Abney hand level used with a Jacob staff

(a)
(b) Measuring stratigraphic thickness AB

() Measuring a unit with thickness less than the length of a Jacob staff
(Reproduced by permission of CBS.)

Terénni vyzkum: Komparativni tabulky
Munsellova Skala (rock colour chart)

winite
2 ~ )
Yellow-Red &5
g
53
£ g6
70 M
| 3
il I
Bius -
2@
Black

.10, The form and arrangement of the Munsell Colour System (from Goddard et al... 1975). Sec text for explanation

(Reproduced by permission of the Geological Society of America.)
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Terénni vyzkum:
Komparativni tabulky

- Zaobleni
- Sféricita
- vytfidéni

Terénni vyzkum:
Komparativni tabulky

- Vytfidéni

- Struktura
Stratifikace

- Gradace

Roundness
Very Sub- Sub- Well
angular Angular angular rounded Rounded  rounded
05 15 25 35 45 55

Discoidal
05

Sphericity
Sub-

Spherical  discoidal
45 25

Sub-
prismoidal
-25

Prismoidal
-0.5

Fig. 2.8, Visual comparison chart for cstimating roundness and sphericity (from Powers, 1982). (Reproduced by
permission of the American Geological Institute. )

Very well Well Moderately ‘ Paorly Very poorly
sorted sored soned

COLLECTION AND ANALYSIS OF FIELD DATA 7

1 Sorting size distribution

Inclined Unstratified

Inverse Ungraded

lomerate (from Harms, Southard & Walker, 1952).
Fans

tively: p ~ paralicl to flow, 1 = 1 o flow
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Terénni vyzkum:
Stratigrafické trendy v mocnosti vrstev a zrnitosti
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Mikroskopické techniky vyzkumu

ROCK SAMPLE

Sawing
|
(photograph or Xerox) ~~ _(B00F CUT FACE OR SLICE | Select area — Thin section process
e carborundum) e
L T T P
Oiling X-ray Etch Polish Stain ~Peel [STANDARD (ST)] [DOUBLE-POLISH (DPT)]
¥4
/ / I s
/ Ve ~a
» ¥ Direct photographic print  Normal thickness Ultra-thin
Low-medium power Projected 30 pum 10 pm
binocular microscopy microscopy & s 5=
l Covered  Uncovered e
A\ /\ Direct photographic print
cL Y

¥
Etch—Stain

Vs
Low-medium power
binocular microscopy

Detailed petrographic microscopy
' i ' ¥ ¥
Reflected-light Cathodoluminescence Electron microprobe SEM Ultra-violet
microscopy microscopy - Fluorescence

C Ta
Secondary Backscatter

Fig. 4.1. Flow diagram showing various methods of sample preparation and possible techniques for microscopical study

Terénni vyzkum:
Indikatory smeéru paleoproudéni

N
Coarse N
N

.

Imb al'on\ -
mbricak Gravel
N !

Lineation

(in lee of N ®

major bed forms kS L]
H : | ) R Cross-stratification
= S
S N\ Fine
g
S "N
7] b

Variability of orientation

Fig. 2.42. of the possible r ps between flow stage, variability in orientation of structures and the kind
al system. Ripples are often an exception because they tend to be caught in major

of sedimentary structures in a flu
channel troughs and orientated along them (from Bluck, 1974).
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Terénni vyzkum:
Orientace paleoproudéni

11/12/2018

Curvelinear

X

Reversing

Fig.
permission of Springer. )

Orientace paleoproudéni:

o v z . .
Razicové histogramy
50
N N 5
L]
40
| North-east North region
region
35
258
|
|
1
25-
20
15
Fig. 2.36. Rose diagrams based on semi-octant classes of 10
cross-stratal azimuths. Dotted lines represent the
partitioning into two distributions for statistical analysis
(from Kelling, 1969). (Reproduced by permission of 5
PM.)
0

. Seven basic palacocurrent patterns based on geometry (from Potter & Pettijohn. 1977). (Reproduced by

"Marker Bed Z
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Sample size
istributi
50° 30, 10° - Distributior

ot

" vector means of
Vector mean INdividual examples

Clasts parallel
to bedding

g7 clastsinone

—
PERCENT, typical example
Distribution of

Plan view

orientation
100}
= 636 o )’/(/:j
286

ni
n of J
\

14
—

3)

Imbrication

Fig. 2.30. Block diagram showing clast oricntation in pl
(face C). Solid rose diagrams show the distribution of ve
istril of individual clast

ina typical example. Data are from the Cap Enrage Fo
Cambro—Ordovician) of Quebee (from Davies & Walker, 1974). (Reproduced by permission of §

an view (face A), imbrication (face B) and clasts parallel to bedding
tor means of individual examples and stippled rose diagrams show

ation (decp water
:PM.)
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Sedimentacni prostredi

Geograficky prostor, ktery je charakterizovan specifickou
kombinaci exogennich geologickych procesu

Reliéf, topografie

Typ, mnoZstvi vody, hloubka vody
Procesy transportu a sedimentace
Biologicka aktivita

Interpretace ze souboru facii

Sedimentacni prostredi

pobFezni
prostredi

eolické prostiedi Aluvialni véjir

lakustrinni
proi‘edi

B ' Fioocpian

fluvialni prostiedi

% : iy ) ? < o,
| &7 2z ‘ .. R g 37
- g & 4 I > 2l g
& St — = prilivové
w Ficni delta ‘

bariérové ostrovy plosiny

|
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Kontinentalni prostredi

fluvialni (ficni)

eolické

glacialni

lakustrinni

sesuvna (sesuvy)

jeskynni

» Klasifikace

sedimentacnich

prostredi

meandrujici feka
divocici feka
aluvialni ve&jir
aluvialni ve&jir

erg

sprasoveé
subglacialni
englacialni

pro- (peri-)glacialni
glacilakustrinni/glacimarinni
oteviené systémy

uzaviené systémy

Specific Environments

arioe Shelf-shallow sea
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prostiredi charakteristika, typické facie
terestricka fluvidlni klastické sedimenty, hrubozrnna klastika, chaotické Stérky, Sikmo zvrstvené pisky, malo fosilii, velké mocnosti
Stdrky, pisky, jily, Sikmé zvrstveni v piscich, FU trendy, bez fosilit, lateralni akrece sedi
meandrujici Feka Stérky, pisky, jily, imbrikace valound ve sméru proudéni, $ikmé zvrstveni v piscich, laminované jily, zbytky rostlin,
uhelné slojky, FU trend,
anastomosing river pisky, jily, malo §térku, Sikmo zvrstvené pisky, zbytky rostlin, agradace
(vzdjemné éténi Fedist)
eolické erg, duna pisky, piskovce, sikmé zvrstveni riznjch smért, Splhavé Cefiny, velmi dobré vytiidéni, cervena barva (oxidy Fe)
Sprase CaCO3, aleuriticka frakce, terestriéti ,.sprasovi* plzi
lakustrinni oteviené systémy rocni varvy, turbidity, nékdy S ¢ sedimenty, sladk i organismy, pribfeznich klastik
uzaviené systémy stratifikace vodni masy (O, teplota), Casta laminace, cerné jilovce bohateé na ickou hmotu (anoxické sedimenty),
chemogenni sedimenty (karbondty a evapority), stenovalentni organismy - brakické a sland voda
prechodna deltaické wave-dominated Sikmo zvrstvend pisky. horizontlng zvrstvené pisky. zbytky rostlin, prodelta - jily
tide-dominated sedimenty pFilivovych plosin, piscité hibety - $ikmé zvrstveni, bioturbace, zbytky rostlin
prodelta - jily
river-dominated deltova plosina - jily, pisky, $térky Fickich koryt, uhelné sloje, rostlinné zbytky
&elo delty - jily, jemnozmné pisky, brakicka fauna
prodelta - jilovee, marinni fauna
celkovi progradace, CU trendy,
prilivové Siliciklastické mikro-, meso- makrotidal
ploginy Zoekovité zvrstveni, paralelng laminované jily, pisky s &efinov§m zvrstvenim, intraklasty, rezidua vyplné kanal,
kfizové zvrstveni typu , herringbone®, bioturbace,
Karbonitové fasové koberce, tepee struktury, i & brekcie, bahenni praskliny, evapority,
‘marinni pobieZi a bariérové ostrovy pobiei - pisky, planarni zvrstveni, dobré vytrideni, cefinové zvrstveni

laguna - ¢asto hypersalinni nebo naopak brakické prostfedi, stenovalentni fauna
bariérovy ostrov - viz. pobie:

Klastické Selfy

dominované dmutim
domin. bouikami

Piscité tidalni hibety, tempestity, HCS, Sikmo- a kfiZové zvrstvené piskovee, mélkomorskd fauna

karbonatové Selfy

rampy

lemové Selfy
izolované lavice
atol

litesy a Selfové sedimenty:
viz. facialni klasifikace karbonatt + facialni modely siliciklastickych Selfii, ttesové a mélkomotské organismy,
autoproduktivita !

svahy a panve

svah, svahovy osyp
(apron), podmoisky v&jiF
ocednské dno

lagick k kymi a

turbidity, sedimenty gravita¢nich toki, konturity, h
organismy, ,,fly§“, nereitové a zoofykové ichnofacie

¢ sedimenty s

pelagické prostiedi

sedimenty ze suspenze, rudé¢ jily, biogenni vapnita a kfemita bahna, paralelni laminace, detailni zvrstveni, dominuje
plankton (a nekton), CCD, nereitové a zoofykové i

Terrestricka sedimentacni prostredi

Soubor terestrickych sedimentacnich prostedi zahrnuje prostredi
sedimentace mimo dosah motské vody. Jednu kategorii terestrickych
prostiedi predstavuji prostiedi

subaericka, kdy sedimentace probiha na rozhrani vzduch-sediment. Tato
kategorie zahrnuje prostedi —
— eolicka,
— glacialni
— aluvidlni.

subakvaticka, kdy sedimentace probiha na rozhrani voda-sediment, ktera
zahrnuji prostiedi

Yo7

— Fiéni (fluvidlni)
— jezerni.
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GIaC|genn| depo\

| ——

ni prostredi

Masa ledu, ktera se pohybuje a deformuje vlivem své vlastni hmotnosti.

Glacigenni sedimenty

* Terestrickeé 1 marinni prottedi

* 10% povrchu Zemé pokryto ledovci
* 30% - maximalni pokryti v kvartéru
* Glaciofluviélni prostiedi

* Glaciolakustrinni prostredi

* Glaciomarinni prostiedi

* Glacioeolicke prosttredi

* Periglacialni prostiedi
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Snow

Granular‘
ice

-

220%air as’
bubbles

http://www.polartrec.com

Formovani ledovce

* Nizka teplota
* Vysoké srazky
* Vysoky zemépisna Sitka a
nadmoftska vyska
* Akumula¢ni zéna
— Snéhové srazky — castecné
tani a op€tovne zmrznuti —
rust hustoty ledu, vytlaceni
vzduchu — Firn — ledovcovy
led + samostatné vzduchové
bubliny
* Ablacni zona
— Povrchové a bazalni tani
— Sublimace

? Net accumulation — ACCUMULATION ZONE

~ Thin ice

5 Cold surface temperatures
=8 Low velocity
23 N
= / e, /\Nr Accumulation ~ ablation — EQUILIBRIUM ZONE
zE // Ny Jhick ice
Ched / % Warmer surface temperatures
o2 /// '”tb\\.‘ ~NX_ Higher velocity
%8 Sooa Net abiation — ABLATION ZONE
o2 Thin ice
2 § Warm surface
- temperatures

Medium velocity

Figure 11.1 Composite model of the thermal regimes of a valley

glacier showing velocity vectors, the variety of possible conditions,
and controlling parameters (modified after Paterson, 1994; Drewry,

1986).
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Typy ledovcu

» Kontinentalni ledovce
(ledové ptikrovy, ¢epice)
— Antarktida, Gronsko
— Velka plocha Gizemi

* Horské ledovce (adolni,
Alpinské ledovce)

— Karovy, svahovy tdolni .3 =

— Island, Aljaska, Alpy ...

— Ve vétsich n.v., omezené
topografii
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Clenéni ledovcu

* Subglacialni (bazalni) zéna
— V kontaktu s podlozim
— Eroze, transport, depozice
— Deformace: ,,Seskrabavani* a vyhlazovani podlozi
* Englacialni (vnitini) z6na
— Zodna pasivniho transportu
* Supraglacialni (povrchova) zéna
— Eroze, transport
— Ovlivnéna sezonalitou, odtavani a opétovné zamrzani, eolické sedimenty

Pohyb ledovce

* Postupujici x Ustupujici ledovce
* Plouzeni
— V celém objemu ledovce
— Zavisi na mocnosti ledu a sklonu svahu

— ,,Klouzanim* ledovych krystalti vniti ledovce vlivem stresu
zpusobeném vahou masy ledu

* Bazalni klouzani
— V bazélni ¢asti ledovce
— Bazalni plouZeni vlivem lokalniho stresu (nepravidelny tvar podlozi)

— Nad piekazkou dochazi k tani vlivem tlaku a za ptrekazkou k
opétovnému zamrzani

* Plouzeni + Bazalni klouzani = Celkova rychlost ledovce (3m —
7km/rok)
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Nailhead Gouges Crescentic Crescentic

E ro Z e Striation— fractures gouges
ﬁ T T &
Striations——, ” o 5P
77 Pz
* Subglacidlni zéna lce flow <=
— Abraze, deterze, detrakce Lunate
fractures
— vyhlazovani podlozi
P ., Figure 11.4 Forms of glacial abrasion (modified after Embleton &
— podélné ryhovani King, 1975; Shaw, 1985).

— zapracovavani ulomku do
bazalni ¢asti ledovce

— trog, oblik
* Sila eroze je zavisla na
druhu podloZzi a unaSenych
ulomkt
* Eroze podloZi vlivem
odtékajici vody

Tvary zpiisobené ledovi
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Transport

Nejvice materidlu v bazalni

zong

Ulomky jsou nevytridéné

orientovany paralelné se

smérem toku ledovce

Supraglacialni material

— Pochazi ze svahi v okoli,

nedochazi k obrusovani
materialu, ale mohou byt

ovlivnény vodou tekouci na
povrchu

Glacigenni prostredi

Prostiedi sedimentace geneticky vazané na kontinentalni nebo horsky ledovec.
Horské ledovce - eroze.
Kontinentalni ledovce.

Erozni ¢innost, erozni ryhy

Depozi¢ni ¢innost
— Subglacialni prostfedi: diamikt / diamiktit; till, tillit; souvky
— Lodgment till, glaciotektonicka deformace

— Proglacialni / supraglacialni prostfedi: odtok tavnych vod, zvrstvené Stérky a pisky, $patné
odlisitelnych od sedimenti divocicich fek fluvialniho prostiedi.

— Glacilakustrinni prostiedi, sedimentace jedmozrnnych paraleln¢ laminovanych sedimenti - varvity.
Jemna laminace je zpuisobena sezonnim odtavanim ledovce, v zimé jsou ukladany relativné jemnozrnnéjsi
laminy s mnozstvim organického materidlu, v 1ét¢ sedimentuji laminy relativné hrubozrnnéjsiho materialu,
uvoliiovaného pfi taveni ledovce.

— Glacimarinni prostiedi: Kry odtrzené z ledovce, plovouci na hlading, uvoliuji odtavanim valouny a
balvany, které padaji ke dnu jezera nebo mofe a jsou zaclenény do jemnozrnnyc sedimentl ze suspenze.
Tyto valouny se nazyvaji dropstony
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Glacigenni depozi¢ni prostredi

Nunatak

Terrestrial ice sheet - - ) =
- 2 ~ |
s '&‘;_x?;..-"—_t‘_“:‘%h Medial moraine

Glaciolacustrine _

Marine _ #
ice sheet -~

Supraglacial ) L R Calving line

Icemm&@\a

Floating

Iy T
F __Englacial ice gnoif
| Subglacial = =

Subaqueous Grounding

(basal rone
‘ outwash hne

Bedrock

Depozice

» Ukladani transportovaného
materialu v podobé
morény

“~ Active
g glacier

~ L Debris band in

stagnant glacial ice

— Celni moréna = 5 ‘ mercos i
. , J P - Lodgement till
— Boc¢ni moréna \ Sediment flow diamicton
Supraglacial melt-out till

— Spodni moréna i
* Till - nezpevnény

sediment v moréné
* Tillit — zpevnény sediment§s
* Drumlin
» Esker
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Glaciofluvialni prostredi

Prostiedi ovlivnéné vodou odtékajici z ledovce
Podobné fluvidlnim systémiim

— Vliv kolisani okraje ledovce a pohibenych zbytki ledovce
Sandur — vyplavova (outwash) plan
Proximalni zona

— Hluboké a uzké kanaly
Intermedialni zéna

— Husté€ rozvétvena sit’ Sirokych a mélkych kanala
Distalni zéna

— Mélke kanaly spojujici se do vétSich celkt
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Glaciolakustrinni prostredi

* Ledovcova jezera

» Karové jezera

Vysledkem piehrazeni cesty odtékajici vodeé
Dotovana vodou z ledovce

V ptimém kontaktu s
ledovcem nebo

Vzdélené Glaciofluvial Ice-contact delta

o, o, outwash Till olai
Proximalni x distalni CLLUN IR Medial
prostfedi moraine
Dropsone
Varvity

zahrazena morénou

Po odtani ledovce

vypliuji prostor karu s
outwash

Varved muds
Meltwater tunnel

Grounding line
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Ice sheet

Bedrock

Coastal offlap sequence

Gravel lag Ice-rafted diamicton

Random laminite with

Random laminite dropstones

with dropstones. : o
Sediment flow diamicts

Submarine
outwash

Submarine
outwash

Underflow traction-

Lodgement till deposited sands and gravels

Deformed substrate

-+ Submarine glacial retreat zone | Marginal zon

sostatic zone |
1 2 3
— Marine — Raised
limit beaches +

Marine limit sea level

Post-glacial minimum sea level

— Submarine recessional moraine

— Submarine end moraine

Proglacial marine mud —/ / S
Submarine outwash ——

Lodgement till

Glacial
maximum
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Eolickeé prostredi

aridni oblasti s nedostatkem srazek a
nesouvislym pokryvem vegetace
Transportnim a ukladajicim médium: vitr
Duna

— navétrna strana (eroze pisku)

— zavétrna strana. (sedimentace pisku)

Migrace duny — zmény sméru
— vymolové Sikmé zvrsteni

Systémy dun vytvafi rozsahla (n x 105 km2)
télesa, nazyvana ergy, které miguji podobné
jako duny.

Eolické sedimenty jsou dobfe vytfidéné a
jejich zrna se vyznacuji velmi dobrym
zaoblenim. Malo fosilii — jen stopy a vyhraby.
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S —
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Eolické sedimentacCni prostredi

o 5 LS i TR 5
KFizové zvrstveni v piskovcich, Canyons of the Escalante, Utah.

Eolické akumulace

* Prostiedi ovlivnéné vétrnou
¢innosti

 Pisek, prach

* Klima: aridni, teplé i
chladné

* Pousté, plaze, plané
(ledovcova predpoli)

+ Informace o paleoklimatu

* Eolicka ¢innost v
geologické minulosti
mnohem intenzivné;jsi
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Deflation x
Concentration

of larger pebbles

NN

Desert
pavement

Transport sedimentu

* Podminky

— vhodny zdrojovy material
. 1 Time
— velikost zrn )
— transportni kapacita vétru ¥ ,,f"
$’l /of Suspension
& s
f ,’ ,,,o'

» Deflace, koraze
* PlouZeni, saltace, pohyb v

suspenzi

Vétrna koraze piskovcll

The Wawe, Utah

Poustni dlazba
Anza-Borrego Desert State Park , California
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Poustni eolicke systémy

* Klima: aridni, semiaridni a suché
 Srazkovy stin
* Orografické bariéry

» Zapadni okraje velkych kontinenta
* Uvniti velkych kontinentt

* 20% poustniho povrchu

* Duny — dunova pole — pise¢na moie — ergy

* Poustni dlazba, horninové podlozi

Poustni eolicke systémy

Mojave Sahara_ &%

Sonoran

Equator

At
~ Arabian N %
} 3
N W
-—

N e TN

Kalahari

~20° Tropic of Capricorn %

Atacama f

40

i : : A : —— ]

Figure 5.1 Low and middle latitude climatic deserts.
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Vliv vzdusnych proudu

Vitr — Duny — Sekundarni vzdusné proudy

Vétsi rychlost vétru Zpomajeni rychlosti vétru
na navétrné strané vlivemgzpeétneho tlaku @kundérni proud

B £ 2

F: g &

}—Stoss slope—{ *Lee' *
S ti
Internal ndary:z;;;_lin 2\ ovee :nternal boundary
Eroze — == > Wake oo >
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AN N

Grainflow Grainfall
cross-strata strata

180



Migrace a akumulace dun

Akumulaéni povrch Uhel stoupani 6

Interdune
flat
g el 5 SN &
e
o
o —
s TN //\ o N
a _ — t — "
1 i~y 7 Transport >0
I{,_’. Accumulati
Sediment surface
n
transport
5
2 Accumulation
K
)
3
3
53
< Figure 5.5 Generation of sets of crossysfrata by migrating and

climbing dunes shown in cross-sectj#n (x,y), where all transport is in
the x direction and a unit width /) is representative. Symbols given
in text (modified from Kocurgh & Havholm, 1993).

Figure 5.10 Period of dune growth through time (t-t,) precedes
onset of accumulation (by t,). With dune growth, interdune flats
reduce in size until only a depression remains between dunes.

8 =V,/V,

V, ... vektor akumulacet -
V, + V, =V ...vektor stoupani

V, .... vektor migrace —

Ve vétSiné situaci je V, nesrovnatelné mensi oproti V, — velmi maly 6.

Rise in relative sea level caused by subsidence o

L4 4 H 4 eustatic sea level rise
aC Ovan I eo IC e Super surface
’ New preservation New water
g space table level
X Old water

old table level

preservation
space

» Zachovani sedimentu

Rise in relative continental water table caused by subsidence
or absolute water table rise

pod hladinou eroze

e table level

— Vlivem subsidience New preservation 1 oreparvation Ol 0A18T

space
— ZvySenim hladiny
moi'ské nebo podzemni
VOdy New preservation level
, , space Old preservation Old base level
— Pokryti vegetaci s Subsidence

Stabilization of the accumulation surface above baseline
of erosion

Subsidence of the accumulation below the baseline of erosion

New base

="F __ 1 3

space

Figure 5.13 Modes of preservation of acolian accumulations (from
Kocurek & Havholm, 1993).
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Klasifikace dun

* Morfologicka
klasifikace
— Srpcovité duny (barchan)
— Linearni duny
— Hvézdicovité duny

* Morfo-dynamicka
klasifikace

— Podélné duny
— Sikmé duny
— Pfi¢né duny

(a) Morphologic dune types

Crescentic Linear Star
O
o—--l' /
F~

Compound Complex
CITN
'

(b) Morphodynamic dune types

|euipnybuo] Q

Oblique Oblique

«———— Crescentic

- —— Linear

Star
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Stratigraficky zaznam
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Sabkha, . Aeolian compound
(b) 100 m accumulations cross-strata

Canyonlands National Park, Utah

11/12/2018

183


http://www.gly.uga.edu/

Elevation

Fluvialni prostredi

RICNI SYSTEMY

PODLE SPADU

* Aluvidlni systémy
 Divocici feky

* Meandrujici feky
e Riéni delty

1400 1300 1200 1100 1000 900 500 700 600 500 400 300 200 100 0Mikes
| P | R
2200 2000 1800 1600 1400 1200 1000 800 600 400 200 Kilometers

River length

34 Chapter 2 Continental Scdiments

lake

longitudinal
section

debris flow

[r:zitto}nsets
ALLUVIAL clay and
ALLUVIAL : PR sit)
FAN SYSTEM § S SYSTEM

~ % 7 N 2

delta foresets
(sand)

BRAIDED SYSTEM

low sinuosity channels,
mobile, high gradient

and high stream power,
predominantly bed load

ANASTOMOS-
ING SYSTEM

MUD-DOMINATED
LOW GRADIENT
SYSTEM
(=anastomosing)

Ny
OXBOW LAKE SEDIMENT ~_

channels partly straight,
partly sinuous, but
rather stable

MEANDERING SYSTEM
low gradient, low stream
power, mainly suspended
and mixed load (ratio
bed load/susp. load < 3)

Fig. 2.8. Principal types of fluvial systems and generalized characteristics of their cross sections (vertieal scale exag-
gerated)
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Stavebni prvky
fluvialnich
systémd e T A"

— 2 OF | OVERBANK
g V= e
S
LS : LAMINATED ~{_ MAIN ACTIVE CHUTE
SAND SHEETS CHANNEL CHANNEL |
\ / \

SG : SEDIMENT GRAVITY \
FLOW DEPOSITS CH : CHANNELS

L o005,
e :avfm

GB : GRAVELLY BARS

AND BEDFORMS

Aluvialni vejir
Intenzivni akumulace materialu v subaerickém prostiedi probiha na okrajich horskych pasem, v
piedmontnich (upatnich) oblastech.

Aluvialni kuZely jsou véjitovita télesa, jejichz povrch ma mnohdy zna¢ny sklon a je pokryt siti
koryt fi¢nich toku.
Hrubozrnné, $patné vytiidéné a chemicky nezralé klastické sedimenty

Zakladni procesy:

— 1) sedimentace z vodnich toki,
Prvni typ sedimentu zahrnuje relativné dobie vytiidéné $térky s vymolovym Sikmym zvrstvenim a pisky
s ¢efinovym zvrstvenim.

— 2) sedimentace z gravitacnich toku.
Druhy typ sedimentu je vysledkem gravitaci vyvolanych sesuvi a skluzti na uklonéném nestabilnim svahu
véjife, a nasledného pohybu materialu ve form¢ uilomkotokii a bahnotokii. Sedimenty lomkotokd a
bahnotokti vytvateji vrstvy chaotické netiidéné smési balvantl, §térku, pisku a jilu.

Aluvialni kuzely jsou ve své proximalni ¢asti zpravidla kontrolovany okrajovymi poklesovymi
zlomy horského pasma, a neustala subsidence podél téchto zlomi vede k akumulaci obrovskych
mocnosti sedimentu (10 km i vice).

Vétsina aluvialnich kuzelt pfechazi ve své distalni (vzdalené) ¢asti do fi¢nich systému
specifického prostiedi divocicich fek. Sedimentarni produkty obou prostiedi jsou tak $patné
rozlisitelné.
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Aluvialni véjir,
fan-delta ;

STREAMFLOOD, OLDER CHANNEL
AND SHEET FLOOD DEPOSITS

SIEVE DEPOSITS

+ Lateral accretion (bo¢ni
akrece) involves higher-
order bounding surfaces
dipping perpendicular to
paleoflow direction and
associated lower-order
bounding surfaces; in the
case of downstream
accretion higher-order
bounding surfaces dip
parallel to paleoflow
direction

+ Kanaly

* QGravitacni sedimenty
(4lomkotoky)

YOUNG CHANNELS

/

DEPRIS FLOW LEVEE
¥4

DEBRIS FLOW
Gi

PARTIALLY
MASSIVE GRAVE

SUBAERIAL
DEBRIS FLOW

SUBAQUECUS
DEBRIS FLOW

SHEE

T FLOOD AND STREAM
DEPOSITS

\
LAKE DEPOSITS

Fig. 2.11. Simplified facics models of a alluvisl fan (proximal to mid fan region) and b fan dela. Sec Table 2.1 for
cexplanation of symbols

In arid areas, like in the desert mountains next to Death Valley, CA in
this photo, streams flow only intermittently after heavy rain storms.
After heavy rains, water charges down the canyons as flash floods,
carrying large amounts of sediment as debris flows (recall Chapter
7: Mass Wasting). As the debris flows slow down, this sediment is
deposited to form alluvial fans -- broad sloping sheets of coarse
sediment at the mouths of mountain canyons.
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Divocici reky

Braided rivers are characterized by a
dominance of braid bars exhibiting
both lateral and downstream
accretion; meandering rivers
primarily contain point bars with
lateral accretion; in straight (and
most anastomosing) rivers bars are
commonly almost absent

Bars (valy) are sandy or gravelly
macroforms in channels that are
emergent, mostly unvegetated
features at low flow stage, and
undergo submergence and rapid
modification during high discharge

g S e REsde
eﬁ*“»ﬁ"“* -
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PROXIMAL \
BRAIDED RIVER

AQUVALFAN) | BRADEDRVER | DISTAL BRAIDPLAIN
(SCOTT TYPE) (DONJEK TYPE)

(PLATTE TYPE) (BIJOU CREEK TYPE)

nated system with wide channels and flat, linguoid sand
bars (d and ), or wide floodplain rarely inundated by flash |
floods (f). (Afer Miall 1985)

Fig. 2.15af. Braided river systems. a-¢ Proximal 1o
middle reaches, gravel-dominated (b), or sand-dominated
() with minor proportion of gravel. d-f Distal, sand-domi-
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Meandrujici reka

Na rovinatém tizemi v niZinach jsou fi¢ni toky omezené do jediného fe¢isté, které vytvati zakruty,
neboli meandry.

Vznik meandrt v piivodné rovném toku je vysvétlovan pomoci odchylujici sily zemské rotace -
Coriolisovy sily. Meandry jsou postupné dale rozsifovany lateralni erozi vyvolanou odstfedivou

silou vody.

*  Meandrujici feka vytvaii tii zakladni geomorfolgické tvary s charakteristickymi sedimenty.
—  Pii vngjsich okrajich meandru, kde ma voda nejvétsi energii, dochazi k lateralni erozi bieht a na dné

Fi¢niho koryta k ukladani rezidualnich $térku, asto imbrikovanych, zatimco mensi sedimentarni ¢astice

zustavaji ve vodni suspenzi.

—  Pii vnitfnich okrajich meandri voda vlivem odstiedivé sily ztraci energii a uklada relativné jemnozrngjsi

sedimenty na jesepnim valu. Sedimenty jesepnich vali predstavuji pievazné pisky s kfiZovym
zvrstvenim. Sedimentace jesepnich vali probihda mechanismem boéniho naristu - lateralni akrece.

—  Sirsi okoli feky a vnitini vyplii oblouki tvofi niva nékdy s vyvinutymi mocaly. Jemnozrnné sedimenty
nivy jsou produktem zaplav a jsou uklddany mechanismem vertikalni akrece.

*  Migrace meandrt v prostfedi meandrujici feky vytvari charakteristické nahoru zjemiujici cykly.

jesepnich valu a cyklus je zakonéen sedimenty nivy a naplavy (organické zbytky, raselina,
otisky koienti).

This air photo of the
Missouri River beautifully
shows the main
meandering channel and
the adjacent floodplain (the
band of darker land along
the channel).

Farms and fields produce
the patchy appearance of
the floodplain here. The
fertile soil of floodplains is
intensively farmed
throughout the world.
Intensive human use of
floodplains is one of the
problems we will consider
later in this lesson.
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Meandrujici feky:
zakladni morfologické
prvky

Jesepni valy (point bars) form on
inner banks and typically accrete laterally,
commonly resulting in lateral-accretion
surfaces; mid-channel or braid bars accrete
both laterally and downstream

Kanaly (channels), opusténé
kanaly (abandoned channels,
oxbow lakes)

Prelivové sedimenty (overbank
sediments)

Sedimenty povodfiovych rovin
(floodplain deposits)

Agradacni val (natural levee)

Pravalove kanaly (crevasses),
privalové sedimenty (crevasse
splays)

oxbow lake | ATERAL P
e ACCRETION Sl

COMPLEX Srosion crevasse splay
bank

ridge
- and swale

natural levee <

FLOODPLAIN - §vale ™
DEPOSITS |

channel scours
and lag

laminated
silt and
mud

increas
grain

1 Older
| point bar

size
IDEAL POINT BAR OVERBANK ABANDONED
POINT BAR WITH CHUTE FINES ON CHANNEL
BAR FLOODPLAIN (OXBOW LAKE)

SEQUENCE

See Table 2.1 for
(Based res

Meandruijici feka:
autocyklicka do nadlozi zjemnujici (FU) sekvence

star$i sedimenty
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Mrtvé rameno
(Oxbow lake)

A long-term result of
erosion of cut banks
(outsides of bends) is
that a stream may

eventually cut through

the neck of a tight (a) (b)
meander, abandoning Deposits of Abandoned Oxbow

part of its channel, and silt and clay channel lake
forming a feature called Rp—
an oxbow lake.

The figure here shows
the steps in this process.

This air photo shows an oxbow lake. (The main channel is out of
view to the right.) The curving “scars” on the land show the
progressive migration of the meandering channel over time.

XBOW LAKE

-.7@

© 2001 BrooksiCoke - Thomson Learning
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Note on this figure the locations of the levees.

Floodplain

© 2001 Brocks/Cole - Thomson Learning

As a stream rises prior to flooding, its increased velocity and
discharge allow it to carry more and more sediment. When the
stream crests its banks and spills out onto the floodplain, the water
slows down, depositing ridges of sediment along the banks called
levees. The levees are often the highest places on the floodplain.

Moravi€any red bed site; outer meander bank
Layered colour stratigraphy: black, red, orange

floodplain
deposits

(Cross-
bedded)
sands, __J
point bar
deposits

Gravelly
sands
channel-fill
deposits

soil

Sandy
silts,
overbank
floodplain
deposits
Cross-

bedded
sands ’
point bar

Sandy-
gravels,
channel-fill
deposits

orange

Gravelly
d

sands
channel-fill
deposits

Water table
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Fluvialni sedimenty v hornomoravské

-

Fotodokumentace vrtu DB1
hloubka 0 - 11 m p.t.
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m uvalu

Novak, A., Babek, O., Kapusta, J., 2017. Late Quaternary tectonic switching of siliciclastic provenance in the strike-slip-dominated
foreland of the Western Carpathians; Upper Morava Basin, Bohemian Massif. Sedimentary Geology 355, 58-74.

Pleistocenni fluvialni sedimenty HMU
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Novak, A., Babek, O., Kapusta, J., 2017. Late Quaternary tectonic switching of siliciclastic provenance in the strike-slip-dominated
foreland of the Western Carpathians; Upper Morava Basin, Bohemian Massif. Sedimentary Geology 355, 58-74.
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Holocénni fluvialni sedimenty HMU
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Babek O, Sedlacek J, Létal A, Novak A, Electrical resistivity imaging of anastomosing river subsurface: climatic
versus tectonic triggers of fluvial style change in a strike-slip dominated foreland of the Western Carpathians,
Czech Republic. submitted to Geomorphology

ERT - elektricka odporova tomografie
Holocénni fluvialni sedimenty HMU
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e | e
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Bébek O, Sedlacek J, Létal A, Novak A, Electrical resistivity imaging o anas'omosmg rlver subsurface: climatic -
versus tectonic triggers of fluvial style change in a strike-slip dominated foreland of the Western Carpathians,
Czech Republic. submitted to Geomorphology
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DEMP - dipélové EM profilovani .
Holocénni fluvialni sedimenty HMU

Moravi¢any, povodrnova plosina

Miladé opusténé koryto (po r.
1856)

DEMP — mapa mérné vodivosti
(mS/m)

< 15 mS/m — povodnova
plosina (silty, jily + Stérkopisky)

17 — 25 mS/m — prlvalova
delta (crevasse splay), sily, jily,
jemny pisek

> 27 mS/m (silty a jily, vyplii
opusténého koryta)

Orthophoto map
(2006)

Jpoysinoe .
‘abandoned

g
(e

crevasse-splay
il

2nd military survey
(1836-1852)

Babek O, Sedlacek J, Létal A, Novak A, Electrical resistivity imaging of anastomosing river subsurface: climatic
versus tectonic triggers of fluvial style change in a strike-slip dominated foreland of the Western Carpathians,

Czech Republic. submitted to Geomorphology

Imbrikace klastd v
sedimentacnim
valu (depositional
bar)

22. Large scale trough cross bedding (sandy bedlorms)

Texture: sand with pebbles passing into sandy pebble gravel

in the upper part of the section
Structure: trough cross bedding

Stratigraphy: Lower Pleistocene terrace of the River Vitava

Locality: Lib&ice (Praha Zdpad District)
Photo by: ). Kadlec 1997
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Delty
Morfologie a procesy

Pti 0sti fiénich toku, nesoucich zna¢né mnozstvi sedimentu, do moie dochazi ke
zpomalovani az Uiplnému zastaveni proudu fek. Ztrata energie vede k vypadavani
sedimentarnich ¢astic z vodni suspenze a rychlé akumulaci uloZenin vétSinou v
télesech vejitovitého tvaru - deltach. Z postupnym zpomalovanim toku
sedimentuji nejblize fecisti hrubozrnna klastika, a dal smérem do otevieného mote
potom jemnozrnné pisky, silt a jily. V podélném prifezu od fe¢isté¢ do mote délime
delty na tfi Casti - deltova platforma (Celo delty), deltovy svah a prodelta.

Deltova platforma je budovana siti rozvétvenych Fi¢nich kanala, vyplnénych
piskem a siltem s kFiZovym zvrstvenim. Pisky se také akumuluji mimo kanaly ve
formé vali a plochych pis€in na ¢ele delty. Rozséhlé ploSiny mezi kanaly jsou
vSak vétSinou pokryty hustou vegetaci, kterd vede k sedimentaci uhlonosnych
uloZenin. Deltovy svah se sklani od cela delty smérem do mote. Hloubky dosahuji
pod bazi vInéni, a proto se ukladaji jemnozrné sedimenty, silty a jily. Na rozdil
od deltové platformy je deltovy svah obydlen ¢ist¢ marinni faunou. Navic
sedimenty svahu obsahuji hojné ulomky rostlinného ptvodu. Na prodelté se tklon
svahu opét zmen3uje, a dochazi k ukladani jili.

Deltova platforma
(prevazujici vliv teky)
Svah delty (smiseny
vliv feky a mofte)
Prodelta (pte vazujici
vliv mote)
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PROGRADUJICI DELTA
Normilni regrese

V piipadé, ze hladina more
zUstava ve stejné pozici, musi
byt material nepfetrzité
prinaseny fekou ukladan stale
dale a dale smérem do mofte, a
delta prograduje. Ve
vertikalnim sledu progradujici
delty se objevuje nahoru
hrubnouci sled od bazalnich
jili prodelty, siltt a jila
deltového svahu az k pisktim,
siltiim, jilovem a uhlonosnym
sedimentiim deltové platformy.
Nahoru hrubnouci cykly se
vertikdlnim prifezu Casto
opakuji, coz je zpisobeno
plynulym poklesavanim delty v
diisledku pretizeni piindsenym
sedimentem.

Vertikalni CU trendy
na progradujici delté

Ri¢ni sedimenty deltové _

11/12/2018

Progradujici delta

%] Conglomerat S sanosy E2 & lutite: 7= Erosion/omission surfaoss
(a) E=Isandy greinstones (=] Coral limestones T Rudistid limestone: == Bioturbated surface

Spo-So: Pre-deltaic sequences units {marine, fluvial) 00-66: Surfaces of erosion or non-deposition

$1-S6:
(b)  Pi-Pe
Aco-As:

Figure 6.30 (
s

r m

units (f reia-Mondéjar, 1990

(1a-6a: deita-s s boundaries

Li-Ls: Lateral accr

e Surfaces with inte

<«—— Thin soils and peat beds

Series of 3-10 m coarsening upwards
sequences representing the repeated
infilling of interdistributary areas

platformy, pokryté vrstvou
pldniho horizontu a raseliny

Progradace delty, CU trend

progradujicich

vald pfi Usti

feky, brakické — marinni

Progradace delty, sedimenty <

prostredi

deltového svahu, prevaha
sedimentd gravitacnich tok&
na svahu delty (turbidity)

Self, prodelta, hemipelagické _

marinni sedimenty

r <—— Thin soils and peat beds
<— Ripple-laminated silts and sands with
scour surfaces
&
<
60-150m coarsening upwards sequence
produced by mouth bar progradation
i
<+— Interbedded muds, silts and sands
<+— Slump sheet
- Homogeneous muds, laminated or
bioturbated
Figure 6.44 Composite idealized sequence produced by mouth bar
progradation in the Mississippi delta (after Coleman & Wright,
1975).
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Progradacni (R) /retrogradacni (T)
sedimentacni systémy usti fek

<+ Increasing relative tidal power
- Increasing relative wave power —_—

Estuarie,
retrogradace
(transgrese)

SR

N TR e L O
o ¥ mbﬁyed coasts wrrhﬁmrxgd sediment supply | | Linear coasts
== With e e i e e e ccce e e e e o = —— - = - == With ==

marine sediment supply | [ Elongate/lobate coasts with| |marine sediment supply
river sediment supply

Delta, progradace
(regrese)

Regressi ve/prograding

fegressive/progra t der varying
sonditions of tidal power and wave power and
ofmarine or fluvial sediment supply (based on
Heward, 1981; Boyd, Dalrymple & Zaitlin,
1992).

Na tvar delty a facilni
charakteristiku
sedimentu maji
zasadni dopad tii

o v
faktory: pfisun , ffsf [ = 2
sedimentu fekou, ¢ Franciseo | ) =
moiské vinéni a = 7 Msa““ g
mor?}(e dmutll (pfiliv § 3 = %m -
aodiiv). Podle |, S el
vyznamu jednoho z KR / = S SRAET

Sao/“\Niger S S

/ -

/ Mi . N

/' Mississippi Francigeo %
L}

nich se delty déli na

| |Copper

delty s pFevaZzujicim SoPPer  Ganges/Brahmaputra
vlivem Feky
(naptiklad
Mississippi, Pad),

delty s pFevazujicim
vlivem vInéni (napft.
Rhona) a

delty s pfevazujicim
vlivem dmuti (napf.

irawaddy

Ganga). Figure 6.2 Classification of modern deltas based on the dominant
process (fluvial, wave o tide) of sediment dispersal at the delta front
{after Gallowa 5) and on the prevailing grain size. Note the

differences in scale (from Orton & Reading, 1993).

are nearlv alwavs dominant. excent where a cratonic granitic
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Pobrezi a barieroveé ostrovy

Morfologie

Usti fek tvoii jen mensi procento délky pobiezi, vétsi st pobieZi je lemovana komplexy bariérovych
ostrovii. Ty jsou vytvafeny akumulaci marinnich piski mofskymi proudy bé&Zicimi podél pobiezi. Smér
téchto proudt udava orientaci bariérovych ostrovu podél pobtezi. Mala ¢ast ostrovii mtize byt také
dotovana piskovym materialem z delt s ptevladajicim vlivem vinéni.

Zéna mezi ostrovem a pevninou je zalita vodou a nazyva se laguna. Laguny jsou typické nedostatkem
hrubozrnnéjsiho materialu, protoze jsou od vysokoenergetického prostiedi plazi chranény komplexem
ostrovil.

Biehy lagun jsou vétsinou ploché a plosné rozsahlé a jsou okupovany pFilivovymi ploSinami

Eacie:

Biehy ostrovu sklanéjici se k mofi jsou charakteristické plazovymi pis¢itymi sedimenty s
horizontalnim zvrstvenim nebo $ikmym zvrstvenim o malém thlu viklonu. Smérem do mofe je Gasté
CeFinové zvrstveni. V centralni ¢asti ostrova se akumuluji eolické pisky ve formé dun.

V lagunach dochazi k akumulaci jila a pis€itych jili. Pokud je laguna cilem piinosu vétsiho mnozstvi
sladké vody z aktivni fi¢ni sité, jsou jeji vody brakické coz se odrazi v charakteru fauny. V aridnim
klimatu s nedostatkem pfisunu fi¢ni vody maji vody laguny tendenci k hypersalinité a srazeni
evaporiti.

Na prilivovych plosinach (tidal flats) se ukladaji pisky a jilovité pisky s mnozstvim charakteristickych
sedimentarnich textur (tepee textury, kanaly, brekcie, otisky destovych kapek atd.). Spojeni laguny s
otevienym mofem je zajiSténo tzv. pFilivovymi vtoky (inlets), coZ jsou uziny mezi jednotlivymi ostrovy.
Dno vtokt je pokryto pis¢itymi valy bézicimi zhruba kolmo ke komplexu ostrovi.

Sekvence

V oblastech s dostate¢nym piisunem terigenniho klastick¢ho materialu komplex bariérovych ostrovii s
lagunou prograduje, coz vede k charakteristické vertikalni sekvenci (ostrov, laguna, tidalni ploina).
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Pobrezni profil:
equilibrium surface, rovnovazny povrch

¢ Baze vInéni

¢ Baze bouikového vInéni

*  Facialni pasma:
—  Plaz, foreshore (pfibfezi), nad hladinou odlivu
—  Shoreface (piedbrezi) — mezi hladinou odlivu a FWWB
—  Offshore (vdalené predbiezi) — mezi FWWB a SWB
—  Offshore (vzdalené predbrezi) - pod SWB
Swash zone

Surf zone
Breaker zone

Clastic coasts Chapter &

Grain movement

No movement

Time
T old  Grain movement
velocity
Figure 6.7 The littoral energy fence. (a) Wave transformation as a
shoreline is approached. The orbiral diameter decreases with depth,

moving to-and-fro as it nears the bottom and friction.
increases. (b) The effects ¢

of a shoaling wave. The on
passes

the passage of the trou
Shoaling wave zone -
Aebligi Oscillatory wave zone
dunes
{«——Beach——» Shoreface Offshore—transition Offshore
Foreshore
—_—mw F = TR PR A g |
Backshore
Berm | : ——_Mea 23
\ 2
Parallel lamination ~ Symmetrical ripples passing landward — 7 Mean storm
and x-b single sets  into asymmetrical ripples, and s __ wave base
possibly dunes, often wiped out e
during storms and replaced by Storm-dominated deposition, unless shelf
storm-deposited facies such as regime impinges—storm-generated sand
‘laminated and bioturbated beds of laminated (HCS) and bioturbated
facies'—extent of bioturbation facies prevail, possibly with mud-silt
variable, but tends to decrease interbeds deposited during fairweather
landwards periods

Figure 6.6 Generalized shoreline profile showing subenvironments,
processes and facies.

Komplex plazové ostrovni bariery
(Rhode Island)

www.erdc.usace.army.mil/pls/erdcpub/
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Komplex plazové ostrovni bariery

Morfologické prvky:
— Plazova ostrovni bariéra

— Prilivové kanély Washover Backshore
Sl unes _Beach/
- Laguna . __ Foreshore

Vyska dmuti > 3m
Vysoka produkce karbonatového pisku
Predispozice topografii podloZi

: Back-barrier |

Ostrovni
bariéra

http://www.waterencyclopedia.com/images/wsci_01_img01

DIMENTS/Barrierlslands/Barrierintro.htm
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severoyvychodni Yucatan

Image © 2008 TerraMetrics ©2007

© 2008 LeadDog Consulting Google '

Image NASA
Image © 2008 DigitalGlobe
: a 7.k
Datovy proud |[|1]1[1]| 100% Vyska pohledu  48.37 km|

|Preistocene
beach
1 ridges, )

T

BEACH
BARRIER

COASTAL
LAGOON

THALASSIA
BANK

‘15

Fig. 4.2 Modern carbonates of northeast Yucatan, Mexico.
(A) Generalized map of grain size distribution of Recent
carbonates. (B) Schematic cross-section of modern

environments and sediments occurring upon Pleistocene
limestone. Afier Ward & Brady (1979) and Ward et al,
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“Google”

Procesy sedimentace a facie

Podélné pobiezni proudy Facie:
(.longshore currents®), Grainstone se
Boéni akrece piséitych téles skeletalnimi alochemy
Progradace bariéry (do nadloi: (mizi, jezovky, korali,
ptibiezni pisky -> ostrovni bariéra - foraminifery, fasy), ooidy,
> sedimenty laguny (evapority, peloidy, mikritizace
ptilivové plosiny)) alochemu
Planarni Sikmé zvrstveni,
asymetrické cefiny,
Peritidalni sedimenty

—

y &
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General Environmental Setting:
IMarine shoreface - beach

Rock Description:

Parallel bedded-rippled sandstone. Note horizontal bwrow near bottom (probably Palecphycus)
Depositional Environment Represented:

Upper shoreface/beach
Other environments where rock type is typically formd:

Paleophycus burrows only found in marine environments. Marine shoals, washovers, tidal deltas

General Environmental Setting:
Marine shoreface - beach

Reock Description:
Cross-bedded sandstone

Depositional Envi R 1

Upper shoreface or distributary channcl
Other envirouments where rock type is typically found:

IModerate to high current velocity areas such as marine shoals, fluvial and tidal point bars, channel bottoms, distributary mouth bars, tidal inlets, tidal deltas and shelf sand
ridges.

Washover Backshore
~,_fan

2unes geachs |
% Foreshore|

Stratigrafie modernich
téles bariérovych
ostrovu

Tidal flats

/

Bnnlev\‘?\\

beach 2

Back-barrier
facies

REGRESSIVE BARRIER-INLET TRANSGRESSIVE
BARRIER MODEL MODEL BARRIER MODEL

10 _ 10
Spit beach Backshore
o hs dune
Spit platform 8= - —
RN R VP Washover
@ 06 S
£ g Marsh
© s "
£ ;
Tidal channel Flood tidal
_ _delta_ _
2
Subaqueous
lagoon

Fig. 4.16 Facies models for regressive, barrier inlet and transgressive barrier island sequences. After Reinson (1984).
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PROGRADACE

Plazova pobrezni ploSina

Morfologické prvky:
— Hibety dun
— Plaz
— Pribfezni plosina (nad bazi
normalniho vInéni — cca 10-15m)
Vyska dmuti < 3m
Vysoka produkce karbonatového pisku
Procesy sedimentace:
— Progradace pobieZi (do nadloZi: subtidalni
sedimenty -> p¥ibfezni plosina -> plaz)
Facie:

— Grainstone se skeletilnimi alochemy (mlzi,
jezovky, korali, foraminifery, asy), ooidy,
peloidy, mikritizace alochemi

— Ki¥iZové zvrstveni, horizontalni zvrstveni,

planarni §ikmé zvrstveni, primarni proudova

Beach ridge

on
Older ridges o f Backshore dunes
vegetated { N/ g
\ 2, 5
@V e &%
W o o

Beach(Foreshore)

Strand plain sands

Offshore muds— =

lineace, asymetrické ¢efiny, symetrické efiny,

— Rana cementace
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Plazova pobrezni ploSina

longshore drift

i
:

carbonate

i
£
E

http://geology.uprm.edu/Morelock/5_image/arecbudg.jpg

orthocluse feldspur

!
it
g
H
g
3

Selfové prostredi

Podle toho, kterymi silami je Self ovlivnén nejvice 1ze Selfy rozdélit na

Selfy s pirevaZzujicim vlivem dmuti
— U prvniho typu se ve vysokoenergetické zoné vytvateji vy€asové pis¢ité hitbety ve sméru rovnobézném s
piilivovymi a odlivovymi proudy. Hibety jsou budovany dobfe tfidénymi pisky s Sikmym zvrstvenim;
jejich vyska dosahuje nékolika metri. Dobrym recentnim piikladem Selfu s vy¢asovymi pis¢itymi hibety
je Severni mofe.

selfy s pirevazujicim vlivem bouikové ¢innosti

charakteristicky vyskytem boutkovych resedimentovanych vrstev - tempestiti. Tempestity se fadi mezi
tzv. udalostvi sedlmenty Jejich vznik je vazén na silné tropické boufe, béhem kterych voda o vysoké
energii eroduje jiz jednou usazeny sediment, zvifi jej do suspenze a opetovne uklada. Pro tempestity jsou
charakteristické erozni vymoly na bazi vrstev, grada¢ni zvrstveni a pfedevsim tzv. hitbitkovité zvrstveni
neboli HCS (hummocky cross stratification). Tempestity se déli na proximalni a distalni. Distalni
tempestity se ukladaji v hloubkach 30 az 100 nebo i vice

Selfy s prevazujicim vlivem ocedanského proudéni
— Viz nize

11/12/2018
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Typy Selfu

* Perikontinentalni

— Pii1 okrajich kontinentalnich desek

— Klasicky profil: pobiezi — Self — svah
 Epikontinentélni

— Mofte uvniti kontinentalnich oblasti

— Obvykle pozvolné jednotvarné svazovani profilu

Figure 7.1 Distribution of present-day continental shelves, indicating to in the text: 1, Bering Sea; 2, Oregon-Washington; 3, Eastern USA/
narrow pericontinental shelves rimming continental areas (e.g Middle Atlantic Bight; 4, Gulf of Mexico; 5, northwest Colombia; 6,
Africa, eastern North America, etc.) and broad epicontinental shelves Amazon/Orinoco/Paria; 7, northwest Europe (North Sea, Celtic Sea,
(e.g. northern North America, Siberia, etc.). The highlighted areas English Channel, German Bight); 8, southeast Africa; 9, Yellow Sea.

(1-9) represent some of the best-studied shelves, which are referred
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Klasticke selfy

Self s dominanci dmuti

Self s dominanci boufkové ¢innosti

Selfy ovlivnéné oceanskym prodénim

Hloubka mensi nez 200 m
Sitka od n&kolika do stovek km

Mirny uhel sklonu svahu 0,1-1°

Gradacéni zvrstveni

Cape- and Ridge-Associated Tracts [ERESEAES b 16and

Offshore New York and New Jersey

Selfy s dominanci dmuti TR

Kazdodenni vliv e
Rozdil ptilivu a odlivu > 3-4m ferdia
Eroze motského dna a transport
sedimentu
Linearni a pficna télesa b
,.bedform*
— Piscité itity
— Pisc¢ité hibety
Y OSa ai 200 §ikm0 ke Sméru (a) General bedform distribution model ) mwwml (E)Wuj’plyml
proudéni ,

¢ A7 50 km dlouhé, 3 km $iroké ¢
50 m vysoké

* Dobfe vyttidéné
17% recentnich svétovych Selfti
Severni mote, Kalifornsky zaliv
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Selfy s dominanci boufkové &innosti

¢ Hlavné sezénni vliv vétru a vin Shore o

+ Max. transport sedimentu obvykle —
doprovazen bouikovou ¢innosti

¢ Baze vlnéni

Instantaneous

Onshore oOffshore

.
Time

e

3
s

£ B

— Bézné vinéni ~10m Sobwres: N

— Extrémni boute az 200 m > A= I Waring osciatry
e Vliv vIinéni klesa exponencialné s hloubkou wdis | god [ Soas
*  Transitni zona soaen | Vot [ [, sy bad T 20.0meiohet

— vliv bézného vInéni
vliv be ,e (,) © Figure 7.42 Physical process model for the deposition of discrete
e Geostroficka zona storm sand layers formed by geostrophic flows during waning storms
R . (after Cheel, 1991; Duke, Arnott & Cheel, 1991).
— pouze velké boute

e Tempestity

* HCS (hummocky cross stratification) —
hibitkovité zvrstveni

*  80% recentnich svétovych selfi

¢ Barensovo mote, Bearingovo mote,
Mexicky zaliv, Stfedozemni mofte ...

Proximality trends 5
Coarsening an
Shelf mud facies [ Transition [Coastal [ba

d
thickening sequence

Xaminion
R a—— Boutaton
Parsutochthonous Mixed fauna P——
(a) —

1 2 3

Figure 7.23 Proximal-distal trends in modern shelf storm deposits | Migh-anargy current-dominated
ahait i

based on the German Bight (southeast North Sea). (a) Lateral and |
vertical variants which define the proximality model; (b) lateral

in indi storm (from Aigner & Reineck,

[ .
GREHORE i TSHOAE SHOAEUNE FRONRIAL DFFSHORE

the for
shel s
parallel
delta; B, mixed

Figure 7.48 Model for c. §5-km thi
Cambrian current- and storm-dominat
of north Norway and their inferred rel
Sand-+

posits.
nde-daminated shorcli
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http://upload.wikimedia.org/wikipedia/commons/4/4b/Climbing_ripples.JPG
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Selfy ovlivn&né oceanskymi proudy

e Vliv jednosmérného stalého
proudu, ktery prochazi ptes tizky
kontinentalni Self

*  Mensi vliv sezonality

* 3% modernich Selfa

» Jihoafricky Self

Coast Destructional  Coast Constructional

| )
Wave- Current- Periodically
dominated dominated fluctuating
inshore offshore boundary

sand prism sandstream

Figure 7.27 Southcast African shelf sedimentation controlled by the

migration of the Agulhas oceanic current. (a) Destructional phase
Where the oceanic current sweeps inshore it erodes the seaward edge
of the inshore wave-dominated zone and transports material along

shelf and seaward. (b) Constructional phase. Where the oceanic
current detaches from the inshore zone the sand prism advances
seaward (from Flemming, 1980)

Dynamické rezimy

* ReZim s pievahou pFinosu
- Y}i?i(x)ké méfitko pfinosu sedimentu a celkova regrese, velky objem terigenniho materialu rozsifeného po
e
— Beringovo mofe
* Rezim s pi‘evahou akomodace
—  Vysoké méfitko relativniho ristu hladiny a disperze sedimentu, terigenni i marinni material
— Mofte SZ Evropy

Supply-dominated shelf Accommodation-dominated shelf

) 7

River Littoral Shoreface shelf
transport transport transport River Littoral Shoreface shelf
(a) Coastal-shelf processes transport  transport transport

(a) Coastal-shelf processes

(b) Coastal-shelf morphology (b) Coastal-shelf morphology
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| Shelf floor

2- Graded, equilibrium surface(s),
i* Basinwards-fining
E‘ River mouth bypassing

shelf
Slope-basin floor
* Gravity transport

* Sedimént accretion
* Ocean currents

(b) w S d shelf
| Shelf floor | Slope-basin floor
i « Disequilibrium, erosional « Gravity transport

surface(s)
regular grain size patterns
horeface bypassing

* Wave/storm and tidal current
reworking

* Sediment starvation
and condensation
* Ocean currents

Average Range
Width c.75km (10->100km)
Depth c.10-200m  (2-500 m) {
Slope c¢.0.1° (0.001-1°)

Inner shelf c. 2-50m
Outer shelf c. 50-200m

El Zone influenced by shelf hydraulic regime

Hinge

Subsidence /
(b) Convergent margin

| sheif |

: 5
/ \Subsidence

(c) Foreland basin

.

Figure 7.3 Variations in the | setting of
(a) Passive margin. (b) Convergent margin. (c) Foreland basin (.
Swift & Thorne, 1991).

Karbonatovy Self

http://www.beg.utexas.edu/Imod/_IOL-CM02/cm02-step
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Mexicky zaliv:
klastické a karbonatové Selfy

Googleearth

Tektonicky ramec sedimentace

SniZeny ptisun klastického

materialu — CARBONATE PLATFORMS
— Velka a mala bahamska lavice

— Velky bariérovy ttes \ﬁ \
— Rudé mote rimmed shelf ramp

. , , v width 10-100km width 10-100km
Morfologie karbonatovych téles

— Lemovy self (Velky bariérovy ttes) . el
— Rampa (Zralo¢i zatoka, Yucatan) Shum
— Izolovana lavice (platforma) (Bahamy)

— Epeiricka platforma (pouze fosilni N h ]\M -

priklady, Muschelkalk,
Dinant platform)
— Potopena platforma (Blake plateau) T

epeiric platform width 10°-10°km

isolated platform width 1-100km

N
T

drowned platform
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Epeiric platform Isolated Sheif
platform

e e

Basin

11/12/2018

SV Typy platforem

Ramps.
10-100s km wide

. .
o e
OMD"’W,T\"\,_V_ S —s - Water depth <10 m
Basin
- | Water depth 10-100 m
N -
2000 m s m* — Ramp
_—Margin
R 7 one
Figure 9.6 Placform types (see text).

(a) (
ARABIAN A
{Homoclina| rampT}

SHARK BAY,

W. AUSTRALIA

y (Homoclinal ramp)
~
(R}
| IS I E—
100 200 300
(d ] (e)
YUCATAN PENIN: EXICO /( P W. FLORIDA SHELF.
lDislalIy—sreepenemdmwned shetf G~ (Distally-steepenecTamPT]
Figure 9.68 Modern carbonate platforms drawn to the same scale, will be subaerially exposed. For a 100 m fall, basins with homoclinal
showing the areas exposed by relative sea-level falls of 10 m (black),  ramps would be drained, while the margins of rimmed shelves and
100 m (stippled), and 200 m (blank). Arrows represent dominant distally steepened ramps would retain some substrate for lowstand
wind dircctions. Note that for  relative sea-level fall of 10 m, only ~ sediment production (after Burchette & Wright, 1992).
the marginal arcas of ramps, but the whole of a flat platform top,
L v Self
— pfilehly k pevniné

— plochy povreh (sklon < 0,2°)
— hrana Selfu — Gtesova bariéra, oolitové pis¢iny
— prudky svah (sklon az 40°) -> hluboké moie

SHOAL-RIMMED PLATFORM a
(SHOALS AND ISLANDS OF
SKELETAL SAND. OOIDS)

TIDAL

FORESLOPE \ FLATS

MUD MOUNDS
FORESLOPE
TALUS

SAND BAR
5) %zt

>
\_REEF

1
BASIN. 1 TOE \ SLOPE j
PELAGIC OOZE OF \
OR MARL OPEN MARINE  'SLope (CAXIMAL TS
NERITIC (DISTAL TALUS)

| |
FORE REEF — _jl

PATCH REEF
(13 __

R LAGOON
N REEF

lk__._.__

ARID: SALT FLATS AND PONDS.
DOLOMITE, EVAPORITES

HUMID : MuD FLATS.
FRESH WATER PONDS,
TR~ PEAT. SHELL

ATIONS

MUD BELT.
\(TIDAL AND INNER
\. PLATFORM)

\ OR OPEN PLATFORM
\ (SAND MUD. MARL.=BITUM.)

(PLATFORM SAND BELT.
\ FORE- N  FRONT N _SKELETAL SAND. O0IDS)

BACK REEF ———————-
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Priklad lemového Selfu
Floridsky Self, batymetrie (hloubka vody)
Florida Keys

(a)
Wind frequency
Miami
_ Landward limit of Cape Sable
tidal exchange

0
* <
ARsle o FLORIDA ™ (-
BAY
b
GULF OF o
MEXICO 3 o
&
// ¢ Yo },‘ td
//Sugarloaf, Big Pine Key / Tennessee
AN, T
mf}m/Sombrero

-
Key West 10 A
’ /é/:—'ﬁo
ot /ij/Looe/‘\Oo "
/“’\24_,\// s Q™
e 20
/w 'Sambo—"" - 15 km
/

[B)oxommfimmont]

(e

E

oo

g
1)
| |

i §
]
1]
-

gl
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Floridsky Self:
struktura a slozeni (c “g\',é]ﬁ;é:t‘,&'ﬁﬁ“s"
sedimentu ST

(e) Florida Bay  Florida Florida Shelf
Keys
"
Patch reef

inner shelf | tr.

T Mud bank

Fine grained carbonate

[Z7]sand (0-50% mud)
E=Mud (> 50% mud)

Carbonate content
All> 95% |

Foraminifera

|
|
{
{
¥
L

‘ ‘ Mollusc

Predominant
carbonate grains

mMollusc and foram.

Halrmeda and mollusc

l Halimeda
alimeda and coral
‘and coraline algae

Belize
rimmed shelf

SO
G~ 800 SS
5
vy
7

i Barrier
BELIZE | Reef
Be\.ze“\ ¢ URNEFFE ISLAND
City / ,‘

7\ /HeLovers
7 ReeF

\ [}

Reef
o~ N
7 /0t
GUATEMALA

| back-reef inner-shelf 50km
= carbonates L clastics
w

E
SHELF PATCH FRINGING GLOVERS
LAGOON REEFS REEF REEF

] Holocene  [=]Holocene [, Pre
= reef sediments ——Holocene

Image NASA
Image © 2008 TerraMetrics

Image © 2008 DigitalGlobe
Datovy proud ||||[I||I| 100%
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Hlubokomorské prostredi

kontinentalni Self

hrana selfu
hladina more)

Procesy resedimentace a facie

Gravita¢ni transport a sedimentace: topograficky gradient (napf. svah
platformy)

Procesy sedimentace a facie

Bahnotoky, ilomkotoky
Binghamovské plastické latky, soudrzné
Uvedeni do pohybu: prekonani prahového napéti — pretizeni svahu,
zemétieseni, likvefakce (zkapalnéni),
Ukladani: zpomaleni toku (sniZeni kinetické energie toku)
Facie: ostré spodni a svrchni hranice vrstev, inverzni gradace,
Spatné vyttideni, floatstone, rudstone, hojné intraklasty

Grai Bouma (1962)
Size Divisiens

Turbiditni proudy

Interpretation

Newtonovské kapaliny, vyssi hustota v disledku nasyceni

N PR A P " o Pelite
sedimentarnimi ¢asticemi, pfevazuje turbulentni proudéni,

ITep

Pelagic
sedimentation

Uvedeni do pohybu: zemétieseni, zvifeni ¢asti v dusledku boutky,
prevyseni kritického sklonu svahu
Ukladani: zpomaleni proudu

Massive or graded
f| Turbidite

f—— Mud —
P

fine grained, low
density turbidity
current deposition

Facie: ostré spodni a svrchni hranice vrstev, normélni gradace, Upper parallel laminae

R

Boumova sekvence, grainstone, packstone, wackestone, lime
mudstone, cizorodé alochemy
Sesuvy, skluzy

Silt_ 1%

Ripples, wavy or
convoluted laminae

Lower part of
Lower Flow Regime

T Plane parallel

Elastické pevné latky, turbulentni pohyb, laminarni pohyb laminae

Upper Flaw Regime
Plane Bed

Massive
graded

Ukladéni: zmirnéni sklonu svahu

Facie: zvrasnéné a zprohybané vrstvy pelagickych karbonati (lime
mudstone, wackestone s pelagickou faunou),
Zrnotoky

Nesoudrzné, prevyseni prahového sklonu svahu, turbulentni pohyb

[———Sand—f—={<Sand

{to granule at base)
=

{7) Upper Flow Regime
Rapid deposition
and Quick bed (7]

Ukladéni: zmirnéni sklonu svahu
Facie: inverzni gradace, velmi dobré vyttidéni, grainstone

11/12/2018
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GravitaCni toky a
jejich produkty

+ Ulomkotoky (debris flows)

* Hyperkoncentrované hustotni
toky

* Turbiditni proudy

¢ Kvazistabilni turbiditni -
proudy

e

After Mulder & Alexander, 2007

HYPERCONCENTRATED
DENSITY FLOW

Vyvoj

gravitacniho toku a
proximalné —
distalni vztahy

Flow velocity :

- rychlost toku

- koncentrace
sedimentu

o [ —
Dominant depositional
mechanism

- mechanismus pohybu

i

: (GRA FLOW)
] 3

£

£

a8

CONCENTRATED DENSITY FLOW
- S\6y

CONCENTRATED DENSITY FLOW

{wansinonar)

E QUASI-STEADY TURBIDITY CURRENT

CONCENTRATED
DENSITY FLOW

TURBIDITY FLOW
(Sensu lato)

“Turbidity Flow
(Sensu stricto)

vertical accretion +

¢astic sedimentu

frictional freezing
=

=

- mocnosti sedimentu

Massive sand
[ sana

I mua

W& outsized clasts
Grading

=% Dish structures

L]
Loves deposits

Lamination

« « Climbing ripple cross-stratification

After Mulder & Alexander, 2001
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Facialni modely
sedimentu
gravitacnich toku

Low-Density
Turbidity Currents

S |

 Boumova
sekvence

Cohesive Flows

| High-Density Torbidiny Curronts —————m|

Podmoisky v&jif

Prostfedi sedimentace:
* Podmoftsky vejit
— Vnitini v&jit (proximalni, tlomkotoky,
hrubozrnné turbidity, sesuvy, skluzy)
— Stiedni v&jif
— Vngjsi véjif (distalni, jemnozrnné turbidity)
Procesy sedimentace: progradace véjite (do
nadlozi: distalni -> proximalni)

* Svahovy osyp
— Svrchni svah (proximalni, tlomkotoky,
hrubozrnné turbidity, sesuvy, skluzy)
— Spodni svah (distalni, jemnozrnné turbidity)
Procesy sedimentace: progradace osypu (do
nadlozi: distalni -> proximalni)

After Lowe 1982
PR
‘ UPPER FAN
SHELF slumps
| i blocks
channel-fills
‘ SLOPE_,
| it
UPPER FAN MIDDLE FAN
) @ channel-fill
e sequences
MIDDLE FA .
= "mn lobes
7 thickening/
3 “ coarsenin
LowER Y isuie
e sequences
S~ 32 LOWER FAN

medium to fine,
graded turbidites
laterally
continuous

BASIN PLAIN

BASIN PLAIN
pelagic/hemipelagic
muds & thin,

fine turbidites

DEEPWATER SEQUENCE STRATIGRAPHIC MARKERS

Sequence boundaries don't work in deepwater

base
of slope
fans

Eroded character of sequence
boundary (SB) up dip clear but
unclear in deepwater fans
where autocyclic erosion
surfaces are common!
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Podmorsky vejif s bodovym zdrojem

cadimant

avemecacegy sans asessssesses ——a

Figure 3—Deposi-
tional model fora
point-source mud-
rich submarine
fan.
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Pelagicke prostredi

» Pelagické sedimenty:
— > 95% materialu ze suspenze (spad z vodniho sloupce)
+ Karbonatovy material biogenniho ptivodu - planktonni a nektonni
organismy
* Eolicky material (zrnka Q siltové frakce)
» Kosmogenni material (kosmicky prach)

* Vulkanogenni material (jilové mneraly a zeolity — produkty rozkladu
vulkanickych hornin oceanskeé kiiry)

— < 5% terigenniho materialu
* Prostiedi vzniku pelagickych sedimentii:
— Oceéanské panve
— potopené karbonatové platformy a aseismické podmotské hibety
— Selfy a intrakratonni panve
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Copyright © 2005 Pearson Prenice Hall, In

Typy pelagickych sedimentu

180 150 120 90 60 30 O 30 60 9 120 150 180

n 5 a s \\":" > =

* Abysalni jily o &5 N W

Yt

s Vépnité w "2 S
pelagické » L
sedimenty o Iz = il |\
«  Kfiemité . i
pelagické Bonme s >
sedimenty » Y ‘
* radiolarity &
Neritic ! Pelagic
Continental Abyssal Calcareous Siliceous ooze
(Lithogenous) clay ooze Diatom Radiolarian

Il &

Copyright © 2004 Pearson Prentice Hall, Inc.
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Faktory limitujici pelagickou
karbonatovou sedimentaci

* Rozpousténi CaCO4 v zavislosti na hloubce (CCD, lysoklina, ACD)
(Obsah CO, ve vod¢: zavislost na teploté vody, proudéni)

» Produkce CaCO, v piipovrchové zoné oceanti
— Klima
— Biotické krize a vymirani

* Hydrodynamicka energie prostfedi u dna (proudéni)

Hloubka mofe 2: ACD, lyzoklina a CCD

*  CCD (karbonatova kompenzacni hloubka): rychlost rozpousténi > rychlost sedimentace
kalcitu

*  ACD (kompenzacni hloubka aragonitu): rychlost rozpousténi > rychlost sedimentace
aragonitu

* Lyzoklina: rychlost rozpousténi rychle vzrusta

increasing rate of dissolution degree of saturation
carbonate ion EBHDE'HUB\\DH 05 1 o 0 0 5

€057 (mol m™) 0 5 A B '

ﬂ__g_.ﬂﬁl 0.08 012 0.16 0.20 0.24 0.28
T 1 i

%

1000

10 _
N
-‘-

— sediment

supply
2000

__ calcite

depth (m)

Depth (km)
w
T

T 4l 3%2% } LysocuNE] |

4000~

1
|
1
1
1

soo—L L A1\ 14
0 40 80 120 160 200 240 280 6 ~Pacific Ocean < i Atlantic Ocean-
1 1 Fisdon’

carbonate ion concentration

xxx CCD El

(€037 (10 mol Iy
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CCD

Ocean surface Depth, m (ft)
2 = 0

Jpwelling, cool water

- 1,000 (3,280)
- 2,000 (6,560)

- 3,000 (9,840)
Calcite compensation
depth Abyssal clay

4,000 (13,120)
CCD

5,000 (16,400)

6,000 (19,680)

Copyright © 2005 Pearson Prentice Hall, Inc.

ssa Binde

http://www.mbinde.com/hiking/mountains-0203/pictures/img_0428.jpg
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Elevation

Lyzoklina a CCD

Fluvialni prostredi: déleni podle spadové kfivky

* Aluvialni véjite

* Divocici feky

* Meandrujici feky
* Riéni delty

10,000
2000m
6000¢
sk 0! Arkansas River
m
6000°~ Pueblo, Colorado 1000m —400% Sacramento River
3
1000m 30T s 2000 Red Bluft
| shaness Gl Seatevel Same? 1
2000 | 400 300 200 100 O Miles
Sea lovel

1400 1300 1200 1100 1000 900 800 700 600 500 400 300 200 100 0 Mikes
2200 2000 1800 1600 1400 1200 1000 800 600 400 200 Kilometers
River length

apter 2

aebris flow
S ALLUVIAL

. FAN-DELTA
SYSTEM

ANASTOMOS-
ING SYSTEM

MUD-DOMINATED
RADIENT
STEM

=anastomosing|

channels par
partly
rather

BOW LAKE SEDIMENT

ainly susper
and mixed load (ratio
5 vad < 3

d load/susp

r cross sections (vertical scale exag

11/12/2018

228



Aluvialni vajif

e upati horskych pasem

*  Aluvialni kuZely

*  zna¢ny sklon povrchu

e povrch pokryt siti koryt fi¢nich tok
e hrubozrnné, $patné vytiidéné a chemicl

nezralé klastické sedimenty

sedimentace z vodnich toki

*  dobfe vytiidéné $térky a pisky
*  vymolové Sikmé zvrstveni

«  {efinovym zvrstvenim

sedimentace z gravita¢nich toka
«  ilomkotoky a bahnotoky

¢ netiidéné smési balvanu, §térku, pisku a jilu

e okrajové poklesové zlomy

*  obrovské mocnosti sedimentu (10 km

vice).
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Chapter 2 Continental Sediments

STREAMFLOOD, OLDER CHANNEL
AND SHEET FLOOD DEPOSITS
/

SIEVE DEPOSITS
YOUNG CHANNELS

7 DEPRIS FLOW LEVEE
. 4

DEBRIS FLOW
Gms

PARTIALLY
MASSIVE GRAVE
(Gm)

SUBAERIAL .
DEBRIS FLOW

SUBAQUECUS
DEBRIS FLOW

&
SHEET FLOOD AND STREAM

X
\
DEPOSITS LAKE DEPOSITS

Fig. 2.11. Simplified facies models of & alluvial fan (proximal to mid fan region) and b fan delta. Sce Table 2.1 for
explanation of symt

Dune field

(b)
Figure 15.2

Sketch of the desert environments—alluvial fan, erg, and playa (a), with di
section (b). Angular fragments show diamictite and fanglomerate. Long

Alluvial fan

Playa

Alluvial fan

tme

Mud Sand Cg

tion through the fan-playa
at right show coarsening upward sections

Arrow shows fining upward sequence.
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Meandrujici reka

*  Zakruty (meandry)

* odchylujici sila zemské rotace -
Coriolisova sila

*  rozSifovany boc¢ni erozi -
odstiedivou silou vody

morfolgické tvary a facie

«  Fifni koryto - ukladani rezidualnich
stérka

*  jesepni val - pisky s Sikmym
zvrstvenim —
lateralni akrece

*  niva nékdy s modaly
silt, jil, organické zbytky (zaplavy
vertikalni akrece.

Migrace meandri
* nahoru zjemnujici cykly

Back-bench
(@

Natural levee

Cg Xbdd Xbdd Ss Mdrx  Coal (peat) Ss
h Ss
Figure 15.1
Simpli sketch of a ing stream envi and cross section. (a) Block diagram showing various
i and the i ped in them. Cg = conglomerate, Xbdd = cross-bedded, Ss = sandstone,

Xbdd Ch Ss = cross-bedded channel sandstone, Mdrx = mudrocks. (b) Columnar section showing stratigraphy of a
‘meandering stream environment. Note fining upward sequences indicated by arrows. f = fine sand, m = medium
sand, ¢ = coarse sand, cg = conglomerate.

(Source: Based in part on Selley, 1976, 2nd R. G. Walker and Cant, 1984,
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Mrtvé rameno
(Oxbow lake)

(@ (b)

Deposits of Abandoned Oxbow
silt and clay channel lake

© 2001 BrooksiCole - Thomson Learning

(c) (d)
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Mrtva ramena

Glacigenni prostredi

Horské ledovce — eroze
Kontinentalni ledovce.

Subglacialni prostiedi:
bazalni moréna
boéni moréna Lateral moraine (til)
terminalni moréna
souvky (eratika), till (sedimenty
morén), tillity — zpevnéné tilly

Intraglacial (englacial} channe| Proglacial lake
{cryolacustrine environment)

Proglacialni prostfedi:
odtok tavnych vod
zvrstvené Stérky a pisky

Glacilakustrinni prostiedi

. . X . . Meltwater slroar’n
Jsz%?é?ﬂe s\;:::\?#; laminované (progiacia) glaciofiovial environmont)

. foar Figure 15.4
sezonni odtavani ledovee Sketch showing various glacial subenvironments surrounding a mass of glacial ice.

v zimé: jemnozrnnéj$i laminy s
mnozstvim organického materialu
v 1été: laminy hrubozrnnéj$iho
materialu uvoliiovaného pfi taveni
ledovce

Glacimarinni prostiedi: Kry odtrzené z
ledovce, plovouci na hlading, uvoliuji
odtavanim valouny a balvany, které
padaji ke dnu - dropstony
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Prechodna prostredi

pobiezni deltaické delta
estuarinni estuarie
laguna

solné marse
Litoralni — plazové plazové

peritidalni (pfilivové plosiny)
ostrovni bariéry

Delta

Procesy
* zpomaleni az zastaveni proudu
fek
+ akumulace sedimentu Byt
revasse splay
_Bayimarsh
M 0 I‘f0| Og | e (a) Marsh (swamp) Lo
* Deltova platforma Detta front
Hrubozrnna Klastika, stérky — Shamolang
pisky, Sikmé zvrstveni, Pesare
meandrujici feka, organické Baytnaran
zbytky, mocaly Boach
* Svah delty Prodeta

Silt, jily, marinni — brakicka
fauna

* prodelta
Jily, marinni fauna, turbiity 156

etch showing simple deltaic environment (a) and columnar section (b). Note crev: istril i i
m a 1 (b). asse splay, distributarics, delta front,
prodelta slope. In (b), large Vs show coarsening upward sequences. i and

Shelt

» Progradace delty:
Regresivni sekvence
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Progradujici delta

PROGRADUJICI DELTA

V piipadé, ze hladina more
zUstava ve stejné pozici, musi
byt material nepfetrzité
prinaseny fekou ukladan stale
dale a dale smérem do mote, a
delta prograduje. Ve
vertikalnim sledu progradujici
delty se objevuje nahoru
hrubnouci sled od bazélnich
jila prodelty, silt a jili ==} & lutites [=] Sandy marls 7= Erosionjomission surfac
deltového svahu az k piskiim, (a) B sendy grai B corst [ Rudistid 53 Qrbitolinic = Bioturbated surface
siltiim, jilovem a uhlonosnym
sedimentiim deltové platformy.
Nahoru hrubnouci cykly se
vertikdlnim prifezu Casto
opakuji, coz je zpisobeno
plynulym poklesavanim delty v
dusledku pietizeni pfinaSenym
sedimentem.

Soo-So: Pre-deltaic sequences units {marine, fluvial) 00-60: Surfaces of erosion or nonﬂpnsjﬁnn
$1-8¢: Dehaic sequences (1a-6a: deita-sequences boundaries)
(b) P1-Ps: Prograding units {deltaic foresets) Li-Ls: Lateral accretion units (shore-zone)

Aso-As: Aggradational units (marine, fluvial] SUifao6S with ikénss Biotxbation

Figure 6.30 Cross-section through the Albian La Miel Member of
northern Spain to show (a) arrangement of facies and
(b) interpretation of lateral and vertical sequence in terms of delraic

sequ dational units, ding units and lateral accretion
units {from Garcia-Mondéjar, 1990).
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Pobrezi

* Baze vlnéni
* Baze bourkového vinéni

— Swash zone —
Surf zone
—— Breaker zone

Shoaling wave zone —
i y wave zone

Clastic coasts Chapter &

20 Grain movement
=2
g No mover
g8 ment
Tk Time
z8
£ 2
S | Threshold Grain movement
5| velocity

increases. (b) The ment movement during the passage
of a shoaling wave. The onshore stroke of the wave as the crest
passes carries more sediment than the offshore stroke assoxiared with
the passage of the trough (from Swift & Thorne, 1991),

Aeolian
dunes
Beach——» Shoreface Offshore—transition Offshore
Foreshore
" A A A A A AN A e
/ £
Backshore |
Berm ~~——_____{ Mean fairweather wave base

Symmetrical ripples passing landward
into asymmetrical ripples, and

Parallel lamination

and x-b single sets
possibly dunes, often wiped out
during storms and replaced by
storm-deposited facies such as
"laminated and bioturbated
facies'—extent of bioturbation
variable, but tends to decrease
landwards

Storm-dominated deposition, unless shelf
regime impinges—storm-generated sand
beds of laminated (HCS) and bioturbated
facies prevail, possibly with mud-silt
interbeds deposited during fairweather
periods

Figure 6.6 Generalized shoreline profile showing subenvironments,
processes and facies.

Bariéroveé ostrovy

Morfologie

*  Ostrov: vznika akumulaci piski
motskymi proudy bézicimi podél
pobrezi

*  Zdnamezi ostrovem a pevninou je
zalita vodou : laguna
jemnozrnny material: jsou od
vysokoenergetického prostiedi plazi
chranény komplexem ostrovii.

Facie:
*  Biehy ostrovi : pis¢ité sedimenty,
$ikmé zvrstveni, Cefinové zvrstveni

* 'V centralni ¢asti ostrova : eolické
pisky (duny).

*  Laguny: jily a piscité jily D s
brakické, nebo hypersalinni -> {foreshore)
evapority. Tidal flat and

(backbarrier)

Progradace ostrovni bariéry: “Marsh (peay

Lagoon

Regresivni sekvence

Figure 15.7

Sketch showing littoral and related

coastline with & barrier beach com

Mud| Sand

(c) csviim (d)
Mud| Sand
csvifmaove
Bune
@ - Dune
Foreshore / Spit platform
Upper -
shoreface
Active inlet
channel
Lower
shoreface e
(offshore) Inlet floor
and i i sections of a

nplex. (a) Block diagram showing various subenvironments (modified

from Reinson, 1984). (b) Stratigraphic section of the back-barricr region. (c) Stratigraphic section of
e uing ;

) section of the tidal inlet area.

face area. (d
(Source: [(b)-(d) from Hezon et al., 1984.])
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Marinni prostredi

Self s prevahou boutkové ¢innosti
s prevahou pfilivo-odlivové ¢innosti

karbonatovy ttes utes
predutesové prostredi

zattesové prostredi

kontinentalni svah aupati  podmoisky vejif
kontinentalni svah

Pelagické prostiedi abysalni rovina / dno panve
podmoftské platd

Marinni prostredi

(@)

|
Continental Shell I Slope Rise
|

Sea lavel

[
Trench Slopa | Trench| Abyssal Plain

|
Continental |
Shelf ‘

Sea lavel —

Vertical Exaggeration 20X ] |
| | |

Vertical Fxaggeration 1X
Figure 15.8

- PR Generalized profiles of major marine cnvironments of deposition.
podmorsky veé&jif (a) Passive margin (modified from €. L. Drake and Burk, 1974;
Cook, Field, and Gardner et al., 1982). (b) Active margin

abysalni rovina
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Selfy s prevaZzujicim vlivem dmuti (Severni
mote)

(b) Laminated
carbonaceous
muds
. , . B d
pisc¢ité hi‘bety - rovnobézneé s prilivovymi a gauconic
N L. silty muds
odlivovymi proudy
tiidéné pisky, Sikmé zvrstveni B
e
Selfy s prevazujicim vlivem bouikové Hummocky
dinnosti. cross stratificatio
indir%:’gﬂﬂﬁcon
: . with troughs
boutkové resedimentované vrstvy — Lag
tempestity st !
silné tropické boure,
voda o vysoké energii eroduje jiZ jednou Hiohi sneray ber
usazeny sediment, zvifi jej do suspenze a
opétovne uklada. b8
- a o shallow sl
erozni vymoly na bazi vrstev
gradacni zvrstveni
hitbitkovité zvrstveni neboli HCS
(hummocky cross stratification — specialni FETTT) Ooid grainsione Sl wakaone
typ vlnovych cefin) ESSFT and packstone
Skeletal grainstone EE Lime mudstone
Tempestity se déli na proximalni a distalni. FZl skeletal packstone Calcareous shale
Distalni tempestity se ukladaji v hloubkach
30 az 100 nebo i vice metrl.
4 r L r
Karbonatova sedimentace: utesy
(a) o
Fore reef Reefal Hicef lagoon RLev‘a; Fore reef l Inter reef

(Back reef) | |
‘ |

(b) Boundstone Boundstone Lime
Limestone Lime mudstone Limestone ~ Mudstone
breccia Algal and breccia Skeletal
Skeletal Framestone stromatolitic ' " e Skeletal 19,
grainstone lime mudstone grainstone =
Skeletal
Skeletal Wackestone Skeletal packstone,
packstone Bafflestone packstone  grainstone
Packstone
Oolitic and Rudstone

skeletal grainstone
Fore reef lithofacies Back reef lithofacies  Fore reef lithofacies
Reefal lithofacies  Reefal lithofacies Inter reef lithofacies
I I !
[ | | |
[ (] |

Figure 15.12

Reef environments and facies. (a) Schematic reef model showing positions of
subenvironments. (b) Rock types and lithofacies common in reef subenvironments.
Sketch assumes vertical growth of reef. tion to right or left would superpose
various rock types, one upon another. Rock symbols as in figure 15.11. Boundstone and
stromatolite symbols added here.

(Source: Based in part on Enos and Moore, 1983; N. P. James, 1983, 1984a, 1984b, 1984c.)
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Hlavni skupiny producenttu CaCO,

(a)

Geologic time (Eras)

Sea level

T
T T T
Deep basin |Siope and rise, Foreslope | Shell margin |  Buld-up Shelf Platform
9 (Ress) Shoal Ramp | o o oane)
‘ - | Boundstone
Lime it Wackestona
| 3 Grainstone,
Mudstone, Skeletal | ol Packstone, | Grainstone | p. 4 Lime
3 i ckstone.
Wackestone, Skeletal Mudstone. et Mudstons,
pried tlocal | Tackstone. | Grainsione | Wackestone, |\ £Lime | composed of | wackestone, | giurei®
Rock | Mudstone, +local elotal oty Mudstone koletal and estons,
Grainstone . +ooiites ackstone, o ” +Packsicns
types | Wackestone, Grainstone oon - and clasts and Lime
+Packstone ”S’T:G:‘ |+ Wackestone| U0 Gramsione | Grainstone | oolites Mudstone B
Shore. udstone, s conaning | n £poliets, | wih skeletal | | 008
Diamicats | e local  [skeletal clasts{ *eetd ool Clay skelotal
and Diamictite | Packstone | ooftes, and oy | d press
Packstone pellets ollots | lhes
Bafflestone, P
Fioatstone |
. Laminated Burrows
Laminated |  Thin to thin to Thin to Jookd
o, || s o | madm ks, |l
s | tocatoross | assiv beds T ool jostone,
tructures| - interbeds, | hardgrounds, |  pedding, 0 beds, Mudrock ik grading, | Evapories
and | laminaied | fan faces | oca cnagic |, MK, local | intervecs, | X Jradod: | (lanaward)
lassociated] 10 thin at base of beds, o stromatolites, | burrows. 0ed | whote fosaits, | hardgrounds,
bedded | steep siopes, cross  |whole fossils, | o | restricted
facies e thin to ummocky | pedded local odt}
Chert, transported massive bedded lecal cross strata, ey interbedded | fauna with
Facies C skeletal beds units: Sanaﬂs:‘"! whole fossils, ¢ Shale | whole fossis,
clasts, a focal thin 1o
(fan facies) | local grading. | Mudrock | Sandstone e |tk
near margins | Mudrocks | | and beds
Mudrock Quarz
| arenite

Figure 19.4
Diagram showing some characteristics of the nine major marine environments of carbonate rock formation. Slashes and dots
highlight depositional surfaces of two possible margin shapes

(Source: Based on J. L

Wilsan, 1975

and J. F. Read, 1980a}
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Geologic time (Eras

Planktonic

@ Dominant

Benthonic

% Important

Minor sediment producers

(b)
o __Periods Bioherms Major skeletal elements
e nedods:
[
Tertiary T
1 Rudists J
Bryozoa
100 © ¥ 5 RUDISTS Corals Stromatoporoids | K
4 Sponges —
_ | Jurassic 4 CORALS Stromatoporoids 5
0
§ 200+ 3 CORALS fromatoporolds™———|
s Triassic FBPvTEs — Coral - Sponges | ®
3 s ARl
2 | s Sponges  Tubiphvies Skeletal algas]
§ == Calcisponges _Fenestelid bryczoa _Corals R
3 | o= = ubular foraminifers |—|
2 300|Pennsylvanian Lo PHYLLOID ALGAE Tibishyes P
E M Fenestrate bryozoa | M
§> 1 Devonian == 2 =
g - == STROMATOPOROIDS Corals —
& 400 Silurian [ s
1 = 1 STROMATOROROBS — Bryoren
Ordovician N COFALS Bryozoa °
Skeletal algae |
e SPONGES g
Cambrian Reef mounds Skeletal algae | o
1 = ARCHAEOCYATHIDS + SKELETAL ALGAE
600 Precambrian
Figure 19.2

Dlustrations of changes in abundances and dominance of marine, calcarcous skeletal-producing
organisms over time. (a) Variations in abundance and dominance of various groups of organism
(b) Dominant reef-forming organisms during various Phancrozoic periods.

s

Podmorsky

Prostfedi sedimentace:
* Podmoftsky vé&jit
— Vnitini v&jit (proximalni,
ulomkotoky, hrubozrnné
turbidity, sesuvy, skluzy)
— Stiedni v&jif
— Vng&jsi véjit (distalni,
jemnozrnné turbidity)

Procesy sedimentace:

progradace véjife (do
nadlozi: distalni ->
proximalni)

Turbidity: Boumova sekvence

BASIN PLAIN

. 50m

(Source: (a) After Wilkinson, 1979, (b) After James, N, P., 1983.)
M aNA'4
vejif
A B
UPPER FAN

= slumps

S plocks

channel-fill
sequences

= ‘Nilf)ﬁfs FAN

5 'fan lobes
thickening/
coarsening

upward
sequences

LOWER FAN
medium to fine,
graded turbidites
laterally
continuous

éi's'u} -;";LAIP
pelagic/hemipelagi
muds & thin, ee
fine turbidites
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(i)“__ Incised channel and/or ®

break in sl
ope. Characteristics of submarine canyon fill

assmsee. Channel levee

Laminated to Flamed mudstone
convoluted sandstone laminae

pocket Ir:\ecﬂcr\ S
Disiodged clast Sa’::éz"e
Dish structures and
fluid escape pilars

(@

—— Facies .
3 AadB |3 FacesC
E= FaciesD E= ruciesE
% £2] FaciesF [:{ Facies G

==+ Pelitic inclusionrs

Negative megasequence
(thickening upward)

Positive megasequence
¥ (thinning upward)

Figure 15.13

Submarine fan with channel and fan lithofacies. (a) Map view of model submarine fan (after Ricci-Lucchi,
1975; modified from Ingersoll, 1978¢). (b) Submarine canyon fill (from May, Warme, and Slater 1983).

(¢) Section showing Mutti and Ricci-Lucchi submarine fan facies A through G (based on Mutti and Ricci-

Lucchi, 1972, 1975; Ingersoll, 1978c). (d) Idealized stratigraphic section through a submarine fan (redrawn
from Mutti and Ricci-Lucchi, 1972),

Pelagicke prostredi

* Pelagické sedimenty:
— > 95% materialu ze suspenze (spad z vodniho sloupce)
« Karbonatovy material biogenniho ptivodu - planktonni a nektonni organismy
* Eolicky material (zrnka Q siltové frakce)
* Kosmogenni material (kosmicky prach)
« Vulkanogenni material (jilové mneraly a zeolity — produkty rozkladu vulkanickych hornin
oceanské kiiry)
— < 5% terigenniho materialu

* Prostiedi vzniku pelagickych sedimentti:
— oceanské panve
— Podmoiské plato6 a aseismické podmoiské hibety
— Selfy a intrakratonni panve

*  Rozpousténi CaCOj; v zavislosti na hloubce (CCD, lysoklina, ACD)
(Obsah CO, ve vodeé: zavislost na teploté vody, proudéni)

*  Hydrodynamicka energie prostfedi u dna (proudéni)
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hloubka v km

Lyzoklina a CCD
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