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 Petrografie - popis a klasifikace hornin (z rec¢tiny, petra — kamen;
grafein - psat)

- Litologie - petrografie sedimentarni hornin (a¢koli mizeme na termin
narazit i jinde)




+ Petrologie - komplexni studium hornin (... logos - znalost)




« Sedimentologie - studium procesu transportu a ukladani horninového,
biologického, antropogenniho materialu a jeho slozeni
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Stratigrafie - studium ¢asoprostorovych vztahu horninovych téles a
udalosti, které vedly k jejich usporadani
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* Sediment s.s. — nezpevnény sedimentarni material

e Sedimentarni hornina — zpevnény sedimentarni material

e Casto je vagne pouzivan termin sediment i pro zpevnené sedimentarni horniny



Vyznam sedimentarnich hornin

e Cca 70% hornin na povrchu Zemé je sedimentarniho plvodu

* Geologicky zaznam sedimentarnich hornin zahrnuje celou skalu depozicnich prostredi, ktera
muzeme nalézt na Zemi ve fosilnim zdznamu tak v soucasnosti
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Vyznam sedimentarnich hornin

- Lozikova geologie

 Inzenyrska geologie

- Pedologie
 Environmentalni geologie a hydrogeologie

- Paleoklimatologie

- Paleobiologie



Vyznam sedimentarnich hornin

* Studium recentnich sedimentdrnich systému a procesti umozniuje desifrovat sedimentarni
geologicky zaznam a rekonstruovat zmény paleoprostredi

* Nékteré typy sed.hornin, vznikajicich v minulosti, v soucasnosti nevznikaji



Vyznam sedimentarnich hornin

* sedimentarni horniny jsou hlavnim zdrojem/matecnou horninou celé fady nerostnych surovin,
nezbytnych pro fungovani lidské civilizace

* V prvni fadeé to jsou uhlovodiky (ropa, zemni plyn) a uhli

- pokroky ve studiu vlastnosti sed.hornin umoznuiji jejich efektivnéjsi vyhledavani a
vyuzivani

e Sed.horniny jsou take hlavnim zdrojem:
-Zeleza

-Ledku

-Soli

-Stavebnich surovin



Vyznam sedimentarnich hornin

 Vétsina povrchu kryta sedimentem/sed.horninami = vyzva pro inzenyrskou geologii

= —— L o i T A

« Casto mohou predstavovat geohazardy




Zakladni
koncepty



Klasifikace sedimentarnich hornin

* Sed.horniny vznikaji fyzikdlnimi, chemickymi a/nebo biologickymi procesy

* Na zakladé prevladajiciho procesu jsou klasifikovany do 4 zakladnich kategorii

1) klastické = siliciklastické, terigenni, detriticke, epiklastické
2) biogenni, biochemické a organické

3) chemogenni

4) vulkanoklastické

* Mnoho sedimentarnich hornin vykazuje prechodni charakteristiky mezi zminénymi kategoriemi



Prostredi sedimentace

* Prostiedi s prevladajici erozi / transportem / depozici

» \étsSina zvétravacich a transportacnich procesu, uvoliujicich sedimentarni ¢astice (zrna) nebo
ionty do roztoku, probiha na kontinentech

e Klima, mistni geologicka situace a topografie ridi kvalitu a kvantitu sedimentarnich komponent a
rozpusténych latek



Prostredi sedimentace

* Kontinentalni (terestricka) prostredi: nejzasadnéjsi jsou fluvidlni systémy, lakustrinni, glacialni a
eolicka prostredi
- nizSi potencial pro zachovani sedimentu v geologickém zaznamu

Clastic depositional environments

Humid regions

mountains

coastal plain shallow marine shelf

glaciers

c/'.éstl%a__w_;

Cittidal/flats

https://geologycafe.com/erosion/deposition.html



https://geologycafe.com/erosion/deposition.html

Prostredi sedimentace

e Marinni prostredi: pobrezni a deltové systémy, Selfy a epeiricka more, pevninské svahy, batialné-
abysalni prostredi
- vy$Si potencial pro zachovani sedimentu v geologickém zaznamu

Clastic depositional environm

Humid regions

mountains

coastal plain shallow marine shelf

laci
glaciers o

c/'.éstl%a__w_;

Cittidal/flats
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Depozicni mechanizmy

* Sediment muze byt ulozen v raznych prostredich riznymi mechanizmy
Transport
- Proudici voda, vzduch (trakce, saltace, transport v suspenzi ...)

- Gravita¢ni pohyby smési sediment/voda nebo Cisté jen sediment

In situ
- biogenni ¢innost (biogenni narudsty)
- chemogenni precipitace (autigneze)



Depozicnhi mechanizn™

e Zanechavaji zaznam ve formé
charakteristickych struktur a textur

* Nékteré depoziCni procesy jsou typické pro
specifickd prostredi / proudové rezimy /
klimaticka pasma / atd.,

* jiné se vyskytuji napfic riznymi prostredimi
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Tektonicky kontext

* nejzdsadnéjsi parametr urcujici vznik sedimentarnich panvi / hornin

* Urcuje zakladni charakter sedimentarnich panvi: napr. panev na stabilnim kratonu, zaobloukova
paney, riftova panev ...

e Dale urcuje vrcholné vyznamné parametry modulujici vznik sediment(:
- subsidenci, vyzdvih, seismickou a vulkanickou aktivitu
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Klima

Hlavni faktor ovliviujici kvalitu subaerického zvétravani, eroze

Silné ovlivhuje slozeni klastickych hornin

Ovlivhuje také mnozstvi materialu transportovaného do panvi
- zvySeni odnosu a splachu napft. béhem pluvidl(

- nizky prinos klastik napf. umozniuje vznik vapencu, evaporit(, fosfatu ...

e MilankoviCovy cykly — orbitalni cykly - cyklostratigrafie (orbitalni ladéni — astrochronometrie)

Precesni maxima - silnéjsi letni monzuny v tropické Africe, vétsi odvodnéni Nilu
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Klima

* Ridi miru organické produktivity (C_.) v ocednech i sladkych vodach

org

- vysoka uroven bioproduktivity je vyznamnad pro vznik vapencu, fosfatl, kremicitych
sedimentarnich hornin, uhli, ropy ...



Klima

* Ridi vznik sediment(l, které jsou vazany na urcité klimatické pasy — napt. vapence, evapority, uhli ...




Facie

* Sedimentarni facie je téleso / soubor sed.hornin se znaky, které ho odlisuji od okolnich hornin
 facie je ,otiskem” uplatnéného depozicniho mechanizmu, prostredi sedimentace, jeho bioty ...

* Facidlni znaky: slozeni (litologie), zrnitost a dalSi strukturni znaky, textury, obsah fosilii, barva ...

Litofacie (litologické znaky) vs. Biofacie — (paleontologické znaky)
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Facie

* Priklady pfistupt k vymezovani facii:

objektivni

- strukturné-texturni znaky: facie Sikmo zvrstvenych hrubozrnnych piskovcu
- slozeni: arkozoveé facie

- biofacie (tafonofacie): biofacie s hojnymi silicifikovanymi kmeny jehliénant

interpretativni
- depozicni proces: proudové povodnové facie
- depozi¢ni prostredi: fluvialni korytové facie
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Facie

* detailnéjsim studiem a klasifikaci mazeme vyclenit subfacie a mikrofacie (predevsim u
karbonatovych horniny)

— Casto az na zakladé pouziti laboratornich metod mikroskopie



Facie

 Facidlni asociace —ruzné, avsak geneticky spjaté facie, bézné se vyskytujici spolecné ve stratigrafickém
(a tim i lateralné souvisejicim) smyslu

= sledy facii béZné vytvareji x-metrové cykly, které se opakuji v uréitych vzorech (parasekvence)

Facies A Facies B Facies C Facies D
FACIES C1 FACIES D1
FACIES A1 FACIES B1 Interbedded thick, Heterolithic interbedded

Facies

Thick-bedded,
organized
conglomerates and
pebbly sandstones with (==
crude cross-
stratification and
scoured bed bases.
Deposition by high
concentration turbidity
currents with late stage
tractional modification.

FACIES A2
Thick-bedded
chaotic
conglomerates with
abundant lithoclasts
in a clean sandstone
matrix. Deposition

Massively -bedded,
destructured sandstones
with dish structures and
water escape features.
Frequently
amalgamated.
Depasition from high
density turbidity currents
via late stage transition
to liquified/fluidized flow.

FACIES B2

Interbedded sharp-based
cross-bedded
sandstones and thick
mudstones. Deposition
from traction currents
(possibly turbidity

chiefly by sandy ENSSSSS  currents) interrupting
debris flows. suspension fallout
deposition.
E Facies F
FACIES F
ﬁ,?gﬁ?,fed thin Slumped and contorted

rippled coarse
sandstones and
mudstones.

Traction current-
reworked
sandstones.

sandstones and mudstones
with associated chaotic
muddy conglomerates.
Deposition by mass
emplacement of unlithified
sediment as variabl
coherent slumps, slides and
muddy debris flows. With
localized slump-related
sand injection structures
and brecciated and
fractured sandstone and
mudstone beds.

Subfacies F1 consists of
discrete muddy debrites
and mud-dominated hybrid
event beds.

massive sandstones
with rippled tops and
thin mudstones.

=\ Deposition from

immature turbidity
currents with
subordinate late stage
tractional modification
and suspension fallout.

FACIES C2
Interbedded thick,
massive, parallel and
ripple-laminated
sandstones with
subordinate mudstones.
2 Deposition from mature
turbidity currents with
late stage traction-plus-

subsequent suspension
fallout.

Facies G

FACIES G1

Thinly laminated banded
claystones and silty
claystones. Deposition from
turbid suspension from
dilute muddy turbidity
currents, interrupting
background hemipelagic
suspension fall-out.

FACIES G2

Bioturbated mudstones and
claystones, often
calcareous. Deposition from
hemipelagic suspension fall-
out in an oxygenated quiet
marine environment.

FACIES G3

Bioturbated sandy
mudstones. Deposition from
suspension fall-out in slope
or outer shelf.

fallout sedimentation and ¥

Facies

fine laminated sandstones
and mudstones.
Sand:mud ratio =1.

FACIES D2

Heterolithic interbedded fine
laminated sandstones and
mudstones.

Sand:mud ratio <1.
Deposition from low density
mature turbidity currents
chiefly via traction-plus-
fallout with susequent
suspension fallout.

FACIES D3

Heterolithic mudstones
and laminated silt/vf
sandstones.

Sand:mud ratio <<1.
Deposition from
suspension fallout of dilute
muddy turbidity currents.

T

FACIES T

Interbedded sharp-based
graded tuffs, tuffaceous
claystones and silty
claystones. Deposition of
claystones from background
hemipelagic suspension
fallout interrupted by air-fall
tuff deposition. Occasional
reworking of graded tuffs by
rare turbidity currents or
bottom currents.

Typical lithology of Balder
Tuff Member.

http://sp.lyellcollection.org/content/specpubgsl/403/1/185/F7.large.jpg



Facies

o Facies architecture and geometry Vertical log Description Lithofacies Interpretation
association
a‘E E T Fine- to wvery coarse-grained
¥ Ec : sandstones, , 1.5 to 7 m thick; basal - :
[=3 E _E -ﬁ\:u*—:.._u..vu nhurrcﬂu‘unnw.‘\l.-nw '-""l-l.,I-"I‘ r-E.. i i g g : k‘ Gm, G‘, 5‘, Lﬁw-ﬁlnuﬁs-lt}".
E o o k**hﬂﬁtii.ﬂm_ﬂa_!ﬂ_ﬂw -q;--_-uﬂl-uﬂ ] 17 erosional surface with g tol5m Sp.. 51 Sh. &r braided fluvial
EDoy ».,""*-""h"ﬁ“‘ L = of relief; composed of frontal or Y
2 0= ‘ﬂ; \\“k ol ] ; channel belt.
=ES :9..:5 "'h,,\-‘h* MR S ] lateral accretion macroforms and
sand bedform.
-y 2 I Fine- to coarse-grained
£ = . sandstones,  isolated  ribbon Gm, 51, S, Hidd anastoenae
L 4 I = < - 4 {3
s e sandstlune bndles._ lw3m t?"ck' sr ing fluvial channel,
o = " sometimes forming a fining-
= J_ upward succession,
Very-fine  to  fine  sandstones
@ interlayered with mudstone layers;
z £y E tabular sheet-like bodies, 1to 4 m Sh, 51, 5r, Crevasse splays.
a2 - thick;  desiccation cracks are 5t, Fmr
o common;  coarsening  and
1 thickening-upward succession.
< Massive red mudstones; abundant Fmr, Fmag, Well-drained  to
3 paleosol development; sheet-like Fig, Sr poor drained (more
B or irregular tabular bodies; 0.5-4 m rare) floodplain.
=2 thick.
= i
Black, organic-rich mudstones,
rarely interlayered with massive or
.E rlpplle cross=laminated ﬁﬂE'g'ﬂined F|¢:||-gI F|gI ﬁlnﬂi‘iiﬂ, perennialr
= E sandstones and microbial carbon- 5 5m shallow lake.
it oy ates; common  bivalve  and
3 ostracode  fossils,  sometimes

forming bioclastic laminae; tabular
package, 3-10m thick.

https://www.researchgate.net/profile/Karin_Goldberg/publication/274097402/figure/fig3/AS:549695110828033@1508068935
877/Description-and-interpretation-of-the-facies-association-observed-in-the-Barbalha.png




Thickness, Feet

15

10

L

1 1113

Amalgamated (axial) thick-bedded Non-amalgamated (off-axis) thick-bedded Active non-amalgamated

Less active Thin-bedded

submarine sandlobe/channel submarine sandlobe/channel o TBSSL flank ~ TBSSL margin  lobe margin  Lobe Ffi_rlﬂe

____________________________

Schematic architecture of a depositional lobe element.

Core Facies Associations Lithotype and interpreted depositional process

Facies B1F1

Facies B1

Facies BA1

@ Facies F1 Thin-bedded sandstones - Argillaceous clast-rich
Low density turbidity currents sandstones - Muddy debris flows
. Thick-bedded sandstones - _
Facies D3 High density turbidity currents - Laminated mudrocks -
e and hybrid flows suspension fallout
FarpE e Pebbly sandstones -

High density turbidity currents
plus tractional flows

https://sp.lyellcollection.org/content/specpubgsl/403/1/185/F14.large.jpg



onset of forced

Facie

[ offlapping deltaic lobes

e zmeény facii -
- zménou externich podminek (napf. eustazi,
klimatem, tektonikou)

- —_ A A ~ N\ Y =P sediment transport direction
doaslgﬁy/klg)iObra!rnCi?ne zmeny (Znacny pl"OStOFOVV wave erosion in the lower shoreface

== subaerial unconformity
— regressive surface of marine erosion

e cOITElAtIVE CONfOrmity
http://www.sepmstrata.org/CMS_Images/20FigForced-Regression.gif ==eeme== basal surface of forced regression )




Facie

e zmény facii

- bez zmén externich podminek, vliv zmény geometrie sedimentarniho télesa (napfr. vyvoj biogenniho

Utesu, progradace delty pri stalé hladiné

= autocykly (lokalni, jen v rdmci panve / jeji ¢asti)

Highstand

S

Relative sea-level curve

'Keep-up' sedimentation

Sahbkha may develop on shelf
during slow sea level rise

—Sequence boundary

Deposition of periplatform s
carbonate sands and muds
in basinTransgressive surface: ||

b i aeetlon T basin Maximum flooding surface

Cownlap on to maximum
flooding surface

Highstand Systems Tract (carbonates)

(after: Doyle et al, 1988, Unlocking the carbonate depositional model)

http://www.sepmstrata.org/CMS_Images/highstand.jpg

We have no examples
o, 7 AR S of what a climax stage
BT e o "_,_;" 5 & Sy of reef development

. 5 D e M Id 1 fike.
Nev Lava Flow would look like ]

Old Lava Flow Old Reef Substrate
Time 2 A T R B e T O

Colonizing Stage Successionist Stage ‘ Ciim,a;-c-St.a_ge :

http://marineandthedolphins.weebly.com/uploads/2/4/2/3/24230887/6958787.jpg?599



Facialni modely

Facialni asociace indikuji prostredi vzniku

Na zdkladé studia recentnich i fosilnich facii, prostredi a proces( vznikaji facidlni modely

Vysveéetluji lateralni i vertikalni vztahy téles — Waltherovo pravidlo

Dovoluji predikci geometrii a rozsiteni facii a jejich paleoenvironmentalni interpretace

WisW 10s to 100s of km E/ME

Haftoman Platform

flat sabkha coast

T

T g :f-! FwwE
#

o
-
---..::'11!.-.’.-..-..::‘-_. EWB
- at

ﬂ__-"ﬁ ﬂ__-" silicenus
= _ ClinoTgr S Lisianiiiins " sponges
epeiric platform system of the Haftoman Formation 5 =2,
I platorm —/ — - basin —>
inner lagoon outer marginal shoals

https://media.springernature.com/original/springer-static/image/art%3A10.1007%2Fs10347-018-0523-
6/MediaObjects/10347_2018_523_Figll HTML.gif



distributary channel

floodplain

mouth bar

garnlma-ray
SERIES STAGE Crawshaw Sandstone o9 i -
ial 7 il " position S
Westphalian A ==-| G. subcrenatum H——— of graphic log
B Rough Rock J distibutary shown above
Yeadonian ‘) e
G. cumbriense
Mastarmian =t G. cancellatum mouth bar deltadfr?ntf
§ | ChalsworthGrit [/  [Emmy T prodefia
o Kinder- /
S scoutian ——— D.sigma /
_c% Namurian _ A. Superb”ingue ! delta front
9 Alportian
5 I [ -—
= | R. metabilingue ~
=) Chokierian ; rodelta
Ashover Grit P
Arnsbergian | R bilingue (late form) e
| R. bilingue (typical form) &IF mc
Pendleian | R. gracile &
| e(b,
'a—) .
§§ Dinantian | Brigantian



Zmeny urovne morske hladin

* Vlyrazné ovlivnuji vznik sedimentarnich facii a posuny
facidlnich pasu

e Zmény urovné morské hladiny jsou spojené s

1) klimatem — Casto globalni — eustatické (glacioeustaze,

kratkodobé zmény v radu 10> — 107 let

2) tektonikou
- lokdlni (rychlost subsidence/vyzdvihu vs.
mnoZstvi prindseného sedimentu, 10°- 107 let)
- regionalni — nadregionalni — napt. rifting,
termalni subsidence 107 let
- globdlni — eustatické (tektonoeustaze,
dlouhodobé zmény v fadu 108 let)

SEA-LEVEL CHANGES
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1st order
> 50 ma
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Z
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2nd order
3-50 ma
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or higher
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Fig. 2.9 Hierarchy of stratigraphic cycles (after Duval er al., 1992)

MAJOR CHANGES IN SHORELINE POSITION

CHANGE IN SHELFAL ACCOMMODATION




Sekvencni stratigrafie

* Zmény vysky hladiny 2. a 3. radu nuti vznik

sedimentarnich sekvenci

* Zmeény vysky hladiny 4. radu - parasekvence

-RIES

STAGE

phalian

A

_ ==+ G. subcrenatum

nurian

Yeadonian

Marsdenian

Kinder-
scoutian

Alportian

Chokierian

Arnsbergian

Pendleian

antian

Brigantian

Crawshaw Sandstone

Rough Rock

G. cumbriense
@G. cancellatum

/
Chatsworth Grit

D. sigma /
R. superbilingue

===| R melabilingue ~_

~
Ashover Grit i

R. bilingue (late form)

R. bilingue (typical form)
R. gracife

parasekvence ,, oo

LA

distributary
channel

prodelta
T
\
e Ime
~
e

gamma-ray

high
e e o ]

SEA-LEVEL CHANGES
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TRANSGRESSION / REGRESSION CYCLE
CHANGES IN RATE OF TEGTONIG SUBSIDENCE

MAXIMUM REGRESSION ~~

TR
FACIES WEDGE )
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)
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L T I
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TIME
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)

2nd order
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DEPOSITIONAL SEQUENCE
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3rd order
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0.5-3ma

GLACIO-EUSTASY

™
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PARASEQUENCE 1

Fig. 2.9 Hierarchy of stratigraphic cycles (after Duval er al., 1992)

4th order
or higher
0.01-0.5 ma

MAJOR CHANGES IN SHORELINE POSITION

CHANGE IN SHELFAL ACCOMMOQDATION




Sekvencni stratigrafie

* sedimentarni sekvence = soubory geneticky spjatych sediment(, oddélené nekonformitami a
korelativnimi konformitami (povrchy, time lines)

* Soubory sedimentu — trakty — vzniklé za:

1) nizké hladiny
2) rUstu hladiny
3) vysoké (,,ustalené”) hladiny

* mezi nimi klicové povrchy,
nad kterymi dochazi ke zménam
vzoru facialnich asociaci
- progradace
- agradace
- retrogradace téles sedimentu

fughstand systams tract fransgressive systems fract )
agoradational to progradational  packstepping retrogradational falling stage ﬁ}“ﬁf’_ﬂ'ms fract
cycie bed sat cycle bed sat forced progradational cyole
s8 bed sat
Iowstand spsfems
fract progradafiona!

:._.___'_____________'___.-_-----------_--.__-__-.2 _ _:_ F _ cycla bed saf

”-'-:-'"5-'-':"“""'" - -'-:— et e slope slumps

highatand sysfams

fract progradational incised
cycle bed sef valley fill EiE
. Auvial sandciones B
axigl chanmal
= codshal plain samdsionas shaps fan
Ll g edeloned
= Audal &for esfuarine sandsonas . [ basin ficor fan
e - TraTe .
E—E i gy TS ‘% TET maring limastione
within incised valleys TGk, (MEEQNE | FE.EEE..- madine fooding surscs soa lavel &
shallow platform carbanatas & e, SiaTnGfcRsal |reSTAST St deaplain
i fransgrassive shalss R ] systems tract
(aha (5T ENEEL faha HST cione i distabwtary channe) fif ri <58
 sholf 8 siope mudstaries & T i . HST N\
fhin sandsfonas Fals 5 i dela fronl o <5
—s bertaring fan & fevee-chamnsl .. s prodells mudslong | e ——. )
Ll sandsionas = T i = manne shale LET
[ T = = = e O = = === L NS ———— :
IS s e TET maring limazions
uncmhw;i:fwd;w % g " FEET
MK g SUFacd TESAE= b (0T gagancs baungan
----------- fransgressive silace A TRE ol ‘B H5T \\

Christopher G, 51 G, Kendall and Maurice Tucier, 2000



Diageneze

» Sekvence procesu, které probihaji v horninovém prostredi od
usazeni nezpevnéného sedimentu, pres vznik zpevnéné horniny,
az do nastupu metamorfozy

* Rand diageneze
- mezi momentem ulozeni a mélkym pohrbenim

* Pozdni diageneze
- béhem hlubokého pohrbeni a nasledného vyzdvihu

Fligel (2010)
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Diageneze

* Znalost diagenetickych procesi je dulezitd protoze mohou vyrazné ménit slozeni a stavbu
sedimentu
(nékdy mohou zcela zastrit plvodni stav)

Marine Carbonate Cement Fabrics

Partial

isopachous
nanid . T isopachous : aragonite & isopachous
- Ovlivnéni porozity a permeability aragonite Fsnd || Ma-calcite aragonite

- klicové parametry urcujici potencial
hornin byt rezervoary ropy, plynu nebo vody

Meteoric Carbonate Cement Fabric

ﬁandant N ‘

cement

Vadose
siit "\
Rounded :
pores

Meniscus

e
S ]




Metody - teren

* Peclivé pozorovani a jeho presné zaznamenani
- poloha + popis + nacrt + fotografie + odbér vzorku

» Znalost diagnostickych znakl sedimentl umozni se na né pfi pozorovani zamérit
- potreba ,védet, co, kde a jak hledat “



Metody - teren

* Potreba prvotni identifikace litologie (napr. za pomoci lupy) — slozeni, struktura (hlavné zrnitost),
fosilie
- tyto atributy mohou byt pozdéji presné kvantifikovany v laboratofi



Metody - teren

e Textury (a mnohé struktury) lze nejlépe studovat primo v terénu, kvili jejich velikosti
+ paleoproudové informaci

* Geometrie téles — onlapy, offlapy, downlapy (dllezité parametry povrchl sekvencni stratigrafieu
-nejlépe pozorovatlené (,seismic-scale”) na velkych odkryvech v horach

erosional truncation

erosional truncation

downlap downlap surface



Metody - teren

* Vertikalni popis a zaznamenani sekvence vrstev
= kresleni a popis profila / sedimentarnich logQ; profilovani / logovani

* Popis bed-by-bed, zaméreni mocnosti
kazdé vrstvy, jejiho slozeni, zrnitosti ...

e Potreba sledovat lateralni stalost téles
(geometrii) — mnoho téles mlze
vyklinovat (CoCkovita télesa)
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Metody - teren

* Mapovani rozsireni facii

* Pomahaji pochopit vztahy mezi faciemi ve vétSim méritku

| COASTAL N
/, SPITS SABKHA
|I .
X
q —
i Scopimera Bumrowed sang
INTERTIDAL |// " 100 m
ZONE 1E" | \\J ———
Y/ (\' INTERTIDAL Approximately
xleuf_ \_n  ZONE
2 | N/ )
| " INFRATIDAL
A ZONE
J I Mugdy Peloidal KEY
Pecdal | /| e iaser [] SABKHA
ks % sy LOW COASTAL DUNES
I, Py 2 [] COASTALSPITS
F 'H\- .ﬁ_;ﬂ i 4
2 "L'q ‘E [ BEACH ROCK
\ IR 5] ARAGONITE ENCRUSTATIONS
b 4 ] UNCEMENTED CYANOBACTERIA
- [C] INTERTIDAL
5 — / ] INFRATIDAL
/ B PROFILES
€. Kendall & A. Sharhan 2004 (Moditied from Purser & LWNU.'/




Metody - teren

* |dealni je studované lokality navstivit opakované

» Casto je pak zjité&no, nalezeno vice a vice informaci, ,€lovék se rozkoukd” a pozdéji vidi vice a vice znak(
(od prvotni rekognoskace lokality az napf. po detailni studium cyklicity)

e Zaroven je potreba se snazit pokazdé zdokumentovat lokalitu tak, jako bychom ji uz podruhé nikdy nemohly
navstivit
(tim vic to plati v ¢Cinnych lomech, horském a jiném geologicky dynamickém prostredi)



Metody - teren

» Sbér fosilii, ichnofosilii ...
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Obrazek 20. Progradaéni a retrogradaéni trendy facii rampowych karbonatd jiznino Walesu, tvary spekiralnich gama
kiivek a interpretace systémovych traktd (transgresivni, TST; vysoké hladiny, HST a padajici hladiny, FSST).
Upraveno podle: Babek et al. (2013).



Metody - laborator

* Prace se vzorky:

- detailnéjsi makropopis
- zhotoveni nabrusl — lesténim nebo leptanim jsou |épe pozorovatelné mnohé znaky, slozeni ....

- nezpevnény sediment — sitovaci a dalsi zrnitostni analyzy, separace tézkych mineral(

- vybrusy — umoznuje velmi detailni zhodnoceni studovanych hornin



Metody - laborator

e vybrusy — umoznuji velmi detailni zhodnoceni studovanych hornin

- kvalitativné: identifikace zrn (typu minerall, hornin, zbytkd bioty), zakladni hmoty, cementu, diageneazi ...

- kvantitativné: point-counting = metoda pocitani bodu za ucelem zjisténi procentualniho zastoupeni
komponent horniny (dllezité pro klasifikaci podle slozeni u piskovcl: g-piskovce : droby : arkdzy)



Metody - laborator

» Katodoluminiscence (na lesténych vybrusech) — vyuziva luminiscence vyvolané bombardovanim povrchu
materialu elektrony

- studium cementu
- studium organické hmoty




Metody - laborator

* Elektronova / skenovaci mikroskopie (SEM)

- predevsim pro jemnozrnné materialy (od 0,1 mikrometru)




Metody - laborator

e Praskova rentgenova difrakce
- zjisténi mineralogického slozeni
- napr. vyuzivano pro sledovani zmén pritomnosti jilovych mineral( v sedimentech



Metody - laborator

e Studium prvkové geochemie:

- AAS: atomova absorpcni spektrofotometrie

- XRF: rentgenova fluorescence

- ICP-OES: hmotnostni spektrometrie s optickou emisni spektroskopii
- ICP-MS: hmotnostni spektrometrie s indukéné vazanym plazmatem
- LA-ICP-MS: laserova ablace s ICP-MS

Prvky vyuzivané jako zastupné proménné (proxy data) nékterych chemofyzikdlnich a biochemickych procest
- detritické prvky (napf. Al, Si, Zr, Ti, K)

- redoxné senzitivni prvky (napr. U, Mo, Mn, Fe, S)

- prvky souvisejici s bioproduktivitou (napf. C, Ca, P, Ba, Si)

- prvky hydroterm (napr. Mn, Eu)

- vulkanogenni prvky (napt. Zr, Ti, Hg)
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Metody — studium literatury

* Nezbytné pro nabyti potrebnych védomosti, Casto podeprenych experimenty nebo dekadami pozorovani a
dokladani

o Zakladni ucebnice

* Odborné clanky v periodikach:
- procesni studie
- pripadové studie

* Hlavni sed. Casopisy: Sedimentology, Sedimentary Geology, Journal of Sedimentary Research
- dale Geology, Facies, Marine and Petroloeum Geologym, Palaeogeography, Palaeoecology and
Palaeoclimatology, Bulletin of Geosciences, Geobios, atd. atd.

Mezinarodni sedimentologicka asociace (INTERNATIONAL ASSOCIATION OF SEDIMENTOLOGISTS)

https://www.sedimentologists.org/
- ¢lenové maiji pristup k: ¢asopisu Sedimentology, k workshoplm, cestovni granty, levnéjsi IAS konference
- pristi rok IAS meeting Prague, 2020 (http://www.iasprague2020.com/ )

— dobrovolnici-pomocnici, ozvéte se vyucujicimu ;)



http://www.iasprague2020.com/

