Sedimentologie
karbonatu 2



Facie a depoziCni prostredi

. Facie
soubor charakteristickych znakt sedimentu:
= Vvrstevni poméry (mocnost a tvar vrstev)

= hydrodynamické sedimentarni textury (zvrstveni, textury na vrstevnich
plochach)

= Paleontologicky obsah a tafonomie sedimentu
= Struktura horniny (zrnitost, vytfidéni, porozita, atd.)






DepoziCni prostredi

Geograficky ramec sedimentace urcitého souboru facii:
* reliéf

hloubka more

procesy transportu

Hydrodynamické podminky sedimentace

Interpretace ze soubort facii
Vertikalni zmény facii odrazi zmény depozicniho prostredi v Case



DepoziCni prostredi
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Melkomorska
depozicni
prostredi

= Pobrezni a pribrezni
prostredi
= Prostfedi okraje Selfu

= Prostredi pfrilivove-
odlivovych plosin
(peritidalni)

= Organické utesy

/| oteviena

Y v . ; platforma
Pobrezni a
pribfezni - 4

Organicky utes,
okraj Selfu




Pobrezni a pribrezni prostredi

Zpravidla karbonatové rampy

. Komplex plazové ostrovni bariéry
[ Plazova pobrezni plosina



Komplex plazove ostrovni bariery
(Rhode Island)

www.erdc.usace.army.mil/pls/erdcpub/



http://www.erdc.usace.army.mil/pls/erdcpub/%21www_fact_sheet.capability_page?ps_capability_numb=51140&tmp_Main_Topic=51626&page=BENEFITS&page=TEAM

Komplex plazove ostrovni bariery

Morfologické prvky:
= Plazova ostrovni bariéra

= Prilivové kanaly Washover Backshore
= Laguna a7 o
Vyska dmuti > 3m ' ST
Vysoka produkce karbonatového pisku /{ ::Eola;_)gy, AR /
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Ostrovni
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o http://strata.geol.sc.edu/MARINESEDIMENTS/BarrierIsIands/BarrierIntro.htm
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Procesy sedimentace a facie

Podélné pobiezni proudy Facie:

(,,Jlongshore currents®), Grainstone se

Boéni akrece piséitych téles skeletalnimi alochemy
Progradace bariéry (do nadlozi: (mizi, jezovky, korali,
pribrezni pisky -> ostrovni bariéra - foraminifery, fasy), ooidy,
> sedimenty laguny (evapority, peloidy, mikritizace
prilivové ploSiny)) alochemu

Planarni Sikmé zvrstveni,
asymetrické €efriny,
Peritidalni sedimenty

A




General Envirommental Setting:

Marne shoreface - beach

Rock Description:

Parallel bedded-rippled sandstone. Note horizontal bwrow near bottom (probably Paleaphyciis)

Depositional Environmmment Represented:
Tpper shorefacefbeach
Other enviromments where rock type is tvpically found:

Faleophyeus burrows only found i marine environments. Ianne shoals, washowvers, tidal deltas.

General Environmnental Setting:
IMarmne shoreface - beach

Rock Description:

Cross-bedded sandstone
Depositional Enviromnent Represented:
Tpper shoreface or distributary channel
Other environments where rock type 1s typically found:

Ioderate to high current velocity areas such as marine shoals, fluwal and tidal point bars, channel bottoms, distributary mouth bars, tidal inlets, tidal deltas and shelf sand
rdges.




Foreshore

Stratigrafie modernich
teles bariérovych .
ostrovu

REGRESSIVE BARRIER-INLET TRANSGRESSIVE
BARRIER MODEL BARRIER MODEL

Spit beach s ' Backshore

Spit platform

Middle

e oy 7. Subaqueous
Lower S < i lagoon

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




Plazova pobrezni plosSina

Morfologicke prvky: T g T
- Hibety dun Oxzfe:‘::gsf@‘ i S e bl
= Plaz T ST %
- Pfibfezni plosina (nad bazi o S
normalniho vinéni — cca 10-15m) Strand plain'Sands

Vyska dmuti < 3m
Vysoka produkce karbonatového pisku

Procesy sedimentace:

= Progradace pobfezi (do nadlozi: subtidalni
sedimenty -> pfibrezni plosina -> plaz)

Offshore muds— =g .

Facie:

= Grainstone se skeletalnimi alochemy (mlzi,
jezovky, korali, foraminifery, rasy), ooidy,
peloidy, mikritizace alochemu

= KFizové zvrstveni, horizontalni zvrstveni,
planarni Sikmé zvrstveni, primarni proudova
lineace, asymetrické ¢éeriny, symetrické
cefiny,

= Rana cementace



Plazova pobrezni plosSina
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Selfova sedimentace pod bazi normalniho vinéni

Nizka hydrodynamicka energie prostredi
Obcasné bourky

Procesy sedimentace:
Vertikalni akrece subtidalnich sedimentu,

STORM SURGE EBB

: Storm surge tide briefly
Storm winds stores sediment-laden
waters in lagoon and
shoreface/foreshore

““Mean sea level

As storm abates,storm surge

T HCS sands: ebb currents flow seawards
Storm wave base (SWB) (Fii— Sarm weh

Density
— Storm beds/ current and currents

~— “tempestites”

Fig. 4.8 Model for development of HCS sands and storm beds. After Elliott (1980), based on a variety of sources.
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This is a satellite image of Tropical Storm Noel moving near
the eastern tip of Cuba, on Thursday, Nov. 1, 2007. Source:
NOAA via Bloomberg News

http://www.bloomberg.com/apps/news?pid=20601087&sid=a rains caused by tropical storm Noel, in Leogan, southern
GML7eZjlim0&refer=home Haiti, Monday, Oct. 29, 2007. (AP Photo/Ariana Cubillos)

- L

Residents struégle to cross a flooded river due to heavy
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Facie:
Vyssi podil mikritu — packstone, wackestone, lime mudstone
Bourkové sedimenty (tempestity):
Ostré bazalni hranice vrstev, normalni gradace, alochemy obdobné jako v okolnich nebourkovych
sedimentech, HCS (hrbitkovité zvrstveni)

Proximalni (blize k pobrezi, méné hluboko pod bazi normalniho vinéni):
Vice alochemu, vétsi podil bouirkovych vrstev, vy$§i mocnosti bourkovych vrstev, HCS

Distalni (dale od pobrezi, hloubéji pod bazi normalniho vinéni):

re . = w 4 M Y 7231 : y
e e StV Dez- e
Vice mikritu, mensi podil bourkovych vrstev, nizSi mocr OOV IR iy (HCS)

Upward growth of
hummocks from
parallel lamination .

- vy

-

Possible continuum and causal factors
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Low angile .
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PisCita telesa okraje selfu

[ Morfologické prvky (Velka Bahamska lavice):
= piscité valy (0,5 -1,5x12 — 20km)
= duny
= prilivové kanaly (Sirka 1 — 3 km,
hloubka < 7m)

[ Vysoka produkce karbonatového pisku
[ Sedimentace zavisla na

= dmuti,

= energii vinéni,

= pozici k prevladajicim vétrum
[ Procesy sedimentace:

= Migrace piscitych valli — smérem na platformu (navétrna strana
platformy)

= Migrace piscitych valli - smérem do more (zavétrna strana platformy)
= Gravitacni resedimentace do hlubokého more



Bahariuas - Agril 16, 2000 - MODISMOD
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6 Map of southern Florida showing the Florida Keys located along a line of Pleistocene reefs and oolite shoals,

ern reefs along the shelf-break, the two mud banks at Tavernier and Rodriquez, and Florida Bay with network of
nd ‘lakes’.

Fig. 3.27 Satellite photo of southern Florida showing Florida
Bay with network of ‘lakes’ and banks, the linear Upper and
Middle Florida Keys which are present-day islands developed
upon a line of Pleistocene patch reefs (Key Largo Limestone)
and the Lower Florida Keys which are modern islands
developed upon a Pleistocene tide-dominated oolite shoal
complex (the Miami Oolite).




Oolitické pisky

Facie:
Oolitové pisky - grainstone s ooidy,
peloidy, agregaty, méné
skeletalnimi alochemy (jezovky,
korali, foraminifery, rasy), ooidy,
peloidy, mikritizace alochemu
Planarni Sikmé zvrstveni,
asymetrické €eriny, symetrické
cefriny,







 FACIES | 46 | 217-228

Erdargen 2002

Doids from Turkey and Egypt in the Eastern Mediterranean
and a Love-story of Antony and Cleopatra

aArmr El-Sammak, AF Ain and Maurice Tucker, Durbarm
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§ CONCLUSIONS

Om the basis of the microfabrics of the ooids from
Cleapatra’s beach in Turkey, showing that they are fypical
high-enerry normal-monne ooids, as well as the hydro-
graphic conditions in Gikoeva Bay which are clearly those of
i low-enerey environment, plus the oheence of this type of
sand in any other beaches in the region. it i= concluded that
the sand must have been Brought there Mrom some disin
lescaticn. Tothis exten then, the veracity of the legend abouar
'|._|L'\1'||'|:IZ|‘.'|'\ m:ln::h % \u|'||'|||r||.-'|!. T'k'! OOCImeEnce i:-I'i,l_||,:iLi||,':-|'-
il rerminzs on Sedir lslomed and on the adjacent coast,
indicating that this region wias an important setlement
during Anatolin and Roman Periods, supports this interpre-
taticon. The Cleonatras ooids show manw <similarities with
voads from the beaches wothe westof Alexandria in nodhern
Egypl, the home of Clecsarra, However, there are some
differences, notably i the nasure of the nuele of the ooeids,
suggesiing thal the exact source of the eoids has nog ver been
eslablished, but that it is sUll most likely ro Bave Been Srom
the: Alexandrio coasi.

Thus. the sedimentobogical evidence fully supporis the
legend of Cleopaira’s beach 1 Turkey




Organicke utesy (biohermy)

. Rigidni topograficka elevace biogenniho plavodu, rezistentni vici vinéni

. Klasifikace podle morfologie :
= oOkrajové (fringing)
= skvrnové (patch)
= bariérove
= Hlubokovodni kupy (knoll)
= Atoly
= lzolované lavice Fringing Faro Patch Barrier Atoll Table

[ Klasifikace podle procesu sedimentace:
= Skeletalni utesy “Frame-Built (s pevnou vapnitou kostrou ze skeletll organismu)

= Utesové kupy “Reef Mounds* / “Knoll reefs* (bez pevné vapnité kostry, pasivni zachytavani
materialu organismy)

= Kalové kupy “Mud mounds® — hmotu kupy tvori mikrobialné precipitovany mikrit, napf.
,Waulsortian® mounds — sp. karbon z. Evropy
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Okrajové utesy

BoraBora, Pacifik



Great Barrier Reef
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Globalni distribuce utesu

Tropické a subtropické pasmo (30 j.§8. — 30 s.8.)
Hlavni vyskyty utesu ve svété

= Pacifik (atoly)

= Karibik — mexicky zaliv

= Rudé more

= Indicky ocean

= Indonésie a severni Australie
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“» Equator
Yt

¥
' *" ™
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Morfologie a zonalni stavba utesu

. Hrbet (jadro) utesu — reef crest

. Predutesova zona (forereef) — osyp
[ Zautesova zdna (backreef)

. Chranéna laguna (lagoon)

- | Fore reaef zone
_Ftu'l'ma:i
(Algal ridge)

—.




Procesy ovliviujici rust utesu

[=: Konstruktivni procesy: rust organismu

[=: Destruktivni procesy: mechanicky a
biogenni rozpad utesu

[:Cementace: ve fazi rané diageneze

[ Sedimentace: procesy eroze, transportu a
sedimentace materialu utesu




Utesové organismy

Skupiny organismu podilejicich se na stavbé utesu

. Stavitelé kostry (frame builders)

= Sestietni korali, fasy, Hydrozoa (recentni)

= Sesti¢etni korali, Rugosa, Tabulata, Stromatoporoidea, rudisti,
Archeocyati, rasy (fosilni)

Povlékaci (encrusters)
= Rasy, Serpulida, mechovky,
korali, stromatoporoidea

Kontributori
= Rasy (Halimeda) Tabulates
Rugosans
" Ostatni e o e
= Cyanobaktérie, rasy Crinoids

Brachiopods

Gastropods

Ostracodes
Trilobites

S ®
*ment Gomr™'®




Symbidza koralu a zooxanthel

Benefits

Animal

Symbiont "solar energy panels” provide
ready supply of translocated
photosynthetically fixed carbon

Increased growth and reproductive rates

Increased calcification rate

Sequestration of toxic compounds by
algae

Algae

Supply of carbon dioxide and nutrients
from host

Protected from grazers

Maintenance in photic zone

Animal tissues provide protection from
damaging UV radiation

Increased photosynthetic efficiency:
uniform environmental conditions
allow for high yields by dominant
algal genotypes

Reef coral symbioses

Increased growth rates: better competitors
for space on the reef

Resource partitioning for food and space

High calcification provides high wave
resistance

Costs

Need to regulate algal growth,
mechanisms for the acceptance and
rejection of algal symbionts; produce
specialized vacuoles

Need defense against oxygen toxicity,
high light (UV and visible)

Vulnerable to environmental stresses (or
diseases) affecting plants

Restricted to photic zone

High rent: must translocate significant
fraction of photosynthetic gains to
animal host

Nutrient supply is limited, resulting in
slower growth rates in hospite,
perhaps because carbon dioxide and
nutrients are regulated by coral host.

Risk of eviction: may be expelled from
coral host (especially high during
bleaching events)

Compounded sensitivity to stresses that
affect plants, animals or both

Restricted range of tolerance to light,
temperature and sediment conditions

Indirect Effects

Maximize surface area : volume ratio

Dispersal by corallivorous fish and
invertebrates



Acropora palmata

Q

Kingdom: Animalia
Phylum: Cnidaria
Class: Anthozoa
Order: Scleractinia
Family: Acroporidae
Genus: Acropora
Species: palmata

- Elkhorn coral, like many corals,
receive most of their energy and
oxygen from symbiotic organisms
called zooxanthellae.

- Like counting rings in the trunk of
a tree, the age of corals can be
determined by examining coral
growth rings.
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Colpophyllia natans, brain coral



Millepora alcicornis, fire coral



Konstruktivni procesy

Frame-Built Reef Mounds Mud Mounds

Corals -
’ Bryozoans Codiacean algae
Sti'omatopﬂfﬂldﬁ Phy"ﬂ]d algae &agrasses Mﬂrﬂblﬂi mats
Red algag Spong&s Crinoids
Stromatolites

Frame—builders

Sediment contributors

Bafflers

Binders

Precipitators




Destruktivni procesy

[=:Vrtava Cinnost: rasy, cynobakterie,
Porifera, mekkysi

[ Hrabava cinnost: sesilni bentos, infauna, u
utesovych kup

[ Oskrabovani: Gastropoda, Echinodermata



Sedimentace

Zdroje sedimentu:
[ Rozrusovani vlastniho utesu

[:Rozpad schranek organismu zijicich na
utesu

[ Prinos materialu zvendci



Procesy sedimentace a facie

Procesy sedimentace:
= Progradace utesu na okraji platformy

Facie Allochthonous Autochthonous

[= Prevaha destruktivnich procest na arganically bound uring
- r = , eposition
konstruktivnimi: rozpad utesu

>10%grains>2mm

= Floatstone, rudstone

Matrix Supported | By By By

- - - ° supported by =2mm organisms orr?lagisms orr?_a?‘isbm's‘d
[ Prevaha konstruktivnich procesu nad o Aol @l e S bR [ s “‘k
. e . nd bind framewor
destruktivnimi a mew

« Bafflestone (zachycovani sedimentu,
ol phicors)

= Bindstone (pfevazuje éinnost povlékac¢a — J8 RO = 2
encrusters — fasy, mechovky)

= Framestone (prevazuje ¢innost stavitell
kostry — korali, fasy, stromatoporoidea)




Silur, Gotland

Jadro izolovaného utesu (patch reef)
Masivni karbonaty
Cockovité téleso

Silurian reef complex on Gotland, Sweden , Hannes Grobe 06:42, 30 July 2006 (UTC)



Silur, Gotland
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Redwater reef,
Alberta, Kanada,
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Capitan Reef, Texas, perm
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Basin deposits Fore reef Reef Lagoon Back reef
talus & sedimentary deposits non-layered deposits layered deposits

|
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Cross section through the western side of Capitan Reef, looking southward. As the basin
subsided, the reef grew upward and outward toward the basin center (left). Late in Permian time, as the equatorial
sea dried up, the basin filled with evaporites. From D. Murphy, The Guadalupes. © 1984 Carlsbad Caverns/Guadalupe
Mountains National History Association. Used by permission.




Standard Guadalupian Facies Spectrum

Redbeds & sabkha - Pisolitic &

grainstones

or salina evaporites

Lagoonal Back-reef
mudstones grainstones













Faunal Distribution — Permian Reef Complex
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Delaware Basin Stratigraphy
NORTHWESTERN SHELF DELAWARE BASIN
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Guadalupian

Tansill
Yates

Ochoan

Leonardian

Guadalupian

Veart. Exagg ca. 3x

After King (1948), Hayes (1964), Tyrrell {1969) and Pray (1988)



Sedimenty prilivove-odlivovych plosin
(peritidalni sedimenty)

Prilivové-odlivové plosiny:
= Nizky sklon pobrezi

= Nizkoenergetické prostredi s Land Isiand qeeflnzvtr :
= Vs V4 » Ve | snoa e
dominujicim vlivem dmuti Tidal flat deposits

b A

t'_’

Zonace podle hloubky: Shlf or piatform setting
= Subtidalni
= Intertidalni
= Supratidalni

Ramp setting . . -~ - - * .

Morfologické prvky
= PloSiny
= Kanaly (cca 3m hloubka, az 100m Sirka)

Procesy sedimentace:
= Progradace pfrilivovych plosin (do nadlozi:
subtidalni -> intertidalni -> supratidalni
sedimenty)



(#

= Deer SHELF




ALGAL PEAT

BURARDWED
TIDAL FLAT

BURRDWED
SUBTIDAL

MARINE SHELF OR
SUBTIDAL LAGOON

£ 55 ¢| BurRROWED
=" GUBTIDAL

SUPRATIDAL
STORM ANHYDRITE
L& SOATED AND BTORM
LAYER WASHOVER

ALGAL PEAT
SAND FROM AND GYPEUM
BARRIER
fIF PRESENT)

= S

TIDAL CREEK

LEVEE LAMINAE
AND INTHA.
CLASTS

ALGAL PEAT

TROWGH AND
CROSS LAMINAE
OF PRINT BAR
SUBTIDAL
BURROWED
SEDIMEMT

HUMID AND
ARID

INTRACLASTS

AND STORAM
LAYERS _—
=

ALGAL PEAT |
BURAOWED
TIDAL FLAT

SUBTIDAL
= BURRDWED
SEDIMENT AND

ETORM SORTED

LAYERE




Facie peritidalnich
sedimentu

Facie:
Plosiny:
= laminace mikrobialniho puvodu

(rasové koberce), stifidani bindstone, _
packstone a grainstone, hojné peloidy,

= Stromatolity, Tepee textury, fenestralni
textury — dutiny v sedimentu

= Evapority (sadrovec, anhydrit)

S:)?Sr%ated Ridge and rill Stratiform
_.___ns structure cryptalgal sheets
e a-" : s : . .

D Embayments

Decreasing wave and tidal scour



Tepee structures

RECENT EXPANSION MEGAPOLYGONS OF SURFACE CRUST WITH
TEPEE MARGINS FILLED WITH SEDIMENT AND CEMENT

ANCIENT MEGAPOLYGONS WITH TEPEE MARGINS, EXPANSION
FRACTURES AND SOLUTION CAVITIES FILLED BY A VARIETY OF
MARINE TRAVERTINES.




Facie peritidalnich sedimentu

Facie:
Kanaly prilivovych plosin: A e
= Rezidua — ,,intraformacni brekcie* { .
B Intertidal Stromatolites
— rudstone s intraklasty | -
. Inlracllast
= Bioturbace breccia
y  wagx = v y Tidal = "Low angle
« PiscCité valy — planarni sikmé channel : Py swash'
, —. ! lamination in
zvrStvenls Beach . : quartz sand !
: |

J;'Bipolar sets

Intertidal

Beach sands
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Pelagicke prostredi

[*: Pelagicke karbonaty:
= > 95% materialu ze suspenze (spad z
vodniho sloupce)

.Karbonatovy material biogenniho puvodu -
planktonni a nektonni organismy

[F.Eolicky material (zrnka Q siltové frakce)
F:Kosmogenni material (kosmicky prach)

[ Vulkanogenni material (jilove mneraly a zeolity —
produkty rozkladu vulkanickych hornin oceanske
kdry)

= < 5% terigenniho materialu



[*: Prostredi vzniku pelagickych karbonatu:

= Oceanske panve

= potopené karbonatove platformy a aseismické
podmorske hrbety

= Selfy a intrakratonni panve

D E basinal pelagics:

shallow 221 \ e g IR thin-bedded
limestoner T 1 1T i W 0 e 0 e WL G Y pelagics: N, and turbidites
2-—.

neptunian dyke condensed thick pelagic thin to_thick
fills i limestone on limestones on sequences 'I- i‘g
ills in fractured and slumps, slides

topographic subsided platforms
platform “h?ghﬁ q and debrites




Faktory limitujici pelagickou
karbonatovou sedimentaci

[ Rozpousténi CaCO, v zavislosti na hloubce (CCD, lysoklina, ACD)
(Obsah CO, ve vodé: zavislost na teploté vody, proudéni)

. Produkce CaCO; v pfipovrchové zéné oceanu
= Klima
= Biotické krize a vymirani

. Hydrodynamicka energie prostredi u dna (proudeni)



Hloubka more 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 vzrista
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Pelagicke karbonaty

Procesy sedimentace:
= Sedimentace ze suspenze
= Oceanské proudeéni
= Gravitacni premisténi pelagickych sedimentt na svazich

Facie:

. Lime mudstone, wackestone, packstone (nizSi vs. vysSi energie prostredi)

. Skeletalni alochemy: planktonni foraminifery (Globigerinaceae), kokolitky, pteropodi
(recentni), amoniti, belemniti, nékteri mizi (Bositra, Posidonia, Halobia), radiolarie,
kalpionely, Nautiloidea, Dacryoconarida, néktefi krinoidi (Saccoccoma) (fosilni)

Nodularni textura (diageneze)
Hardgroundy (preruseni sedimentace)
Bioturbace — Chondrites, Zoophycos

Priklady:

Pterodpodova bahna (recent)

Psaci krida (krida), biancone-maiolica (jura — kfrida)
Rosso Ammonitico Veronese (jura),

Scaglia Rossa (sv. krida)

griotte (sv. devon)

Cephalopoden kalk (devon — sp. karbon)
























More Ice
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Resedimentované karbonaty

Gravitacni transport a sedimentace: topograficky gradient (napf.
svah platformy)
Procesy sedimentace a facie

Bahnotoky, ulomkotoky s
Binghamovské plastické latky, soudrzné | Tl nats
Uvedeni do pohybu: pfekonani prahového napéti — pretizeni S~ Skeilai "

svahu, zemétreseni, likvefakce (zkapalnéni),
Ukladani: zpomaleni toku (sniZeni kinetické energie toku)
Facie: ostré spodni a svrchni hranice vrstev, inverzni gradace,
Spatné vytridéni, floatstone, rudstone, hojné intraklasty

Turbiditni proudy
Newtonovské kapaliny, vySsi hustota v disledku nasyceni snelt marginal reet | N | ponaten
sedimentarnimi casticemi, pfevazuje turbulentni proudéni, Reef debris _

Uvedeni do pohybu: zemétreseni, zvifeni Casti v dusledku
bourky, prevyseni kritického sklonu svahu

Ukladani: zpomaleni proudu

Facie: ostré spodni a svrchni hranice vrstev, normalni gradace,
Boumova sekvence, grainstone, packstone, wackestone,
lime mudstone, cizorodé alochemy

|
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Sesuvy, 8k|uzy ; / (S(o fine—-grained %

Elastické pevné latky, turbulentni pohyb, laminarni pohyb /[ § ) Jimestone 5 g

Ukladani: zmirnéni sklonu svahu - . { ' {witn burrows -

Facie: zvrasnéné a zprohybané vrstvy pelagickych karbonatu 57 %A turbidite of S

(lime mudstone, wackestone s pelagickou faunou), his e Simiel anih g

Zrnotoky Y e |fauna /g
Nesoudrzné, prevyseni prahového sklonu svahu, turbulentni 2 c‘é”f;‘?fﬁ’fi é‘?};{"g@aﬁé%‘és

pOhyb - shale ?ela_ ic
y e ” re v , 0SSsIls
Ukladani: zmirnéni sklonu svahu =5
Facie: inverzni gradace, velmi dobré vytfidéni, grainstone




Turbidity: Boumova sekvence
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(standardised to 10°C water temperature)

No movement

x No movement on plane bed
o Ripples

e Dunes

¢ Lower stage plane bed
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Median sediment size (mm)
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Resedimentované
karbonaty

Prostredi sedimentace: ST e = [iooce ran
= Podmorsky véjir __ i
= Vnitfni véjif (proximalni, ulomkotoky, =l \ T ':'-"':ﬁn lobes
v T N XA ' 3 —— ; ickenin
hrubozrnné turbidity, sesuvy, skluzy) (NN B Y ggégr%mr?é
. Stredni vajif o SR = = B
viiwv s v rv . , 7 » , i : medium to fine,
= VngjSi vgjif (distalni, jemnozrnné oeh  graded turbidites
tU rb'd |ty) continu%us
. — BASIN PLAIN
Procesy sedimentace: progradace vejire ====p  pelagie/hemipelagic

(do nadlozi: distalni -> proximalni) fine turbidites
upper slope
ullies,

slidge scars, :
ower slope ST 8 —7" ™~ shelf margin

debrites, debrites, \eefs and
. - sands
A 2

shelf ®

basin floor — slope apron- slope — margin

. Svahovy osyp

= Svrchni svah (proximalni, ulomkotoky,
hrubozrnné turbidity, sesuvy, skluzy)

= Spodni svah (distalni, jemnozrnné
turbidity)

Procesy sedimentace: progradace osypu
(do nadlozi: distalni -> proximalni)

turbidites, slu
creep lobes,
lide masses,
pelagites —.

upper

base of

=== basin floor
—— pelagic and
hemipelagic
| ooze, few
turbidites

BASE OF SLOPE APRON
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Diageneze

Soubor fyzikalnich, chemickych a biologickych procesu, které vedou k pfeméné
sedimentu na sedimentarni horninu

Diageneze muze 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)

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

Cilem systému je dosahnout stabilniho ekvilibria

. Diagenetické procesy:
= Kompakce
= Rekrystalizace
= Rozpousténi (v€etné tlakového)
=« Cementace (tmeleni)
« Nahrazovani (+ neomorfismus)
« Bioturbace



Diageneticke procesy

Kompakce
= ZvySeni tlaku nadlozi
= Snizeni porozity
« Faktory, ktere ovliviuji moznou miru kompakce - velikost zrna,
tvar zrna, zaobleni, tfidéni, pivodni porozita, objem fluid
v porech
. Mechanicka kompakce (necementované horniny)
. Chemicka kompakce (rozpousténi, cementované horniny)



Kompakce

Pressure squeezes out pore water

Clay rich sediments Volume of voids

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

— )

Further void reduction by
pressure dissolution —
produces a locked sand

Reduction in voids through
particle re-arrangement















Rekrystalizace

Reorientace krystalovych mrizek
mineraltu, zména velikosti zrna

(chemismus se nemeéni) Mineral grains forming sand increase in
Tlak, teplota, fluidni faze size due to crystallisation around the
Obecné zvySovani velikosti zrna — grains of the same mineral. For example if
snizeni povrchu zrn — snizeni mineral grains are quartz then more quartz

povrchove volne energie — ekvilibrium  grows around original grains

Sandstone e.g. quartzite
End product has crystalline texture

Sand









Rozpousténi
=« Podsyceni pérovych fluid vzhledem k
okolnim mineraliim, nestabilni mineraly
« ZvySena teplota, tlak

= Tlakove rozpousténi — v misté
maximalniho kontaktu — krystalizace
v misté mensiho tlaku

Dissolution of
carbonate grains

)

Mixed carbonate and
quartz sand

Quartz sand + particle re-
arrangement



Cementace

Krystalizace novych minerall z roztokd
v porech horniny — kiemen, kalcit, hematit,
aragonit, sadrovec, dolomit,

Snizovani porozity, zpeviiovani
Podminky
Pruchod fluid péry, pfesyceni fluid vuéi

cementacnimu mineralu — Cemented sand = sandstone
Absence kinetickych faktoru zabranujicich

cementaci

=

>Iron oxide

> Calcium Carbonate
»Clay minerals
>Silica



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:

nahrazovani a rekrystalizace

Zmeéna velikosti zrna a zména chemismu zrn

. Agradace: zvétSovani velikosti zrna (mikrit -> mikrosparit)
[ Kalcitizace: nahrazeni aragonitu kalcitem









Autigeneze

= Krystalizace novych minerali mimo péry v sedimentu — zpravidla
nahrazeni

= kfemen, Zivce, jily, zeolity, kalcit, hematit, aragonit, sadrovec, dolomit,
fosfaty (apatit)
= Shizovani porozity, zpevnovani

Nahrazovani
= Nové mineraly krystalizuji na misté puvodnich minerall
= Neomorfismus — noveé zrno je stejné faze jako puvodni (sejny mineral)
= Pseudomorfismus — nové zrno napodobuje vnéjsi tvar puvodniho zrna
= Alomorfismus — novy mineral o jiném tvaru nahrazuje plvodni mineral

Dolomit, opal, kiemen, illit

Bioturbace
= Zvifeni sedimentu v dusledku ¢innosti Zivych organismu
= P¥i povrchu sedimentu
= Nékdy doprovodna cementace






Faze diageneze
[ Rana diageneze (eogeneze)
[F: Stredi faze diageneze (mesogeneze)

[F: Pozdni diageneze (telogeneze)

[F: Melka diageneze (shallow-water)

[=: Diageneze pohrbenim (burial)



Fluida pri diagenezi

Fluida pritomna v kazdém sedimentu

Funkce fluid

Srazeni cementu
Tvorba autigennich a nahrazkovych mineralu
Rozpousténi

zmeéna slozeni fluid béhem diageneze

Typy fluid

syndepozi¢ni (voda)

meteoricka fluida (sladka voda)

morska voda

dehydrataéni rozklad mineralt — dalSi voda
metan

uhlovodiky



Diageneticka prostredi

Marinni diageneze

Procesy: cementace, mikritizace,
Typy cementu:

aragonitove (véjifovy, jehlicovy)
High-Mg kalcit (blokovy izometricky)

Hardground: zpomaleni sedimentace, diageneze v pripovrchové zoné
sedimentu, mikritizace, bioturbace

Beachrock (peritidalni karbonaty): cementované sedimenty plazi, vrtani,
mikritické a jehlicovité cementy,

Nodularni textura (karbonaty s obsahem mikritu a vy$Sim obsahem necistot
/pelity/)



Meteoricka diageneze

Procesy: rozpousténi, cementace,

Typy cementu:
Mikritove, low-Mg kalcit, meniskové

Kalkrety:
V pudnich horizontech,
Mikritické — mikrosparitické cementy, vyplh pérti nebo nahrazovani
Ruzna morfologie

Diageneze pohrbenim
Podminky: tlak nadlozi, zvySena teplota, ) A

nizka porozita

Procesy: neomorfismus, chemicka a
mechanicka kompakce (stylolitizace)

Typy cementu:
|lzometricky, syntaxialni

Hrubozrnny low-Mg kalcit, siderit, ankerit,
dolomit




Dolomitizace

Nahrazovani CaCO; dolomitem
2CaCO; + Mg?* € > CaMg(CO,), + Ca?*
CaCO; + Mg?* + CO5;% € > CaMg(CO,),
Zdroj Mg?*: morska voda, jily obohacené o Mg?*

Procesy dolomitizace:
= Cementace (vzacneé)
= Nahrazovani












Modely dolomitizace
Evaporacni dolomitizace

Aridni prostfedi (sebchy, solna jezera)
Kapilarni vzlinani podzemni vody v dusledku odpafovani vody
MiSeni morskych a terigennich nasycenych vod

Dolomitizace v zoné miseni

Miseni morskych a terigennich podzemnich vod
Mg z morske vody
Terigenni voda: hybny mechanismus, pumpuje dolomitizujici fluida horninou



Dolomitizace pohrbenim

= Ztrata vody kompakci z jilovych hornin a migrace fluid nasycenych Mg
. Dolomitizace vapencu okraje Selfu

Dedolomitizace

. Nahrazovani dolomitu low-Mg kalcitem



