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Obsah prednasky

= Staré jeskyne — paradox preziti
= RELATIVNI DATOVANI

= ABSOLUTNI DATOVANI

= KOMBINOVANY PRISTUP

= Tiha dikazi
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SROVNAVACI PRISTUPY

»Regionalne-geologicky, stratigraficky
=Biostratigraficky

=Relativni (paleo)klimatické metody
=Relativni isotopické metody
=Chemicka stratigrafie
=Morfostratigrafie

=Regionalni geomorfologie
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RELATIVNI ISOTOPICKE METODY

Poméry stabilnich isotopu Sr, O:
o/Zjisteni paleoklimatickych podminek
‘Moznost stratigrafické korelace
*Paleoteplotni a paleoizotopové krivky

«Stratigrafie sedimentu obsahujicich morské karbonaty -
caymanity
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CHEMICKA STRATIGRAFIE

Pouziti stopovych prvku

Pouziti nerozpustnych zaruvzdornych  zbytku (refractory
elements)

Dosud uzivano napr. v archeologii

*Metoda zatim neni prilis rozpracovana
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MORFOSTRATIGRAFIE

*Kombinace morfologie a nadmorské vysky jeskyni

(klasicky pfistup — Cim vysSi jeskyné, tim starsi)

*

Speleogeneze ,per ascensum® — opacné pomery

Jedinym vychodiskem je spolehnout se na posouzeni
stratigrafie jeskynnich vypini a morfologie dutin
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Per ascensum speleogeneze:

Pudorys jeskynniho systému ve strmé upadajicich
vapencich —

A=kupole vytvorena podél vertikalni pukliny
uklonéné napric¢ vrstevnatosti

B= dom vytvoreny na vrstevnatosti a ukonceny
prepazkou

C=dom vytvoreny podél vrstevnatosti,
prepazka zrusena erozi

D=misto, v némz muze zacit lateralni
meteoricka speleogeneze invazi podél pukliny,
na které vznikla ptivodni kupole

P=prepazky
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Rez vypInénou jeskyni ve strmé upadajicich
vapencich

Paragenezi jeskyné vysvétluje Osborne
nasledovné:

A & B: Zaplnéné staré chodby

B: vypln protata udolim

C: mlada freaticka chodba, ktera vznikla na
téze pukliné (,,inception horizon“) se
rozsifuje smérem vzhuru

az protne dutinu A

D: Soucasna freaticka chodba vyvinuta na
témze incepcnim horizontu jako B.



REGIONALNE GEOMORFOLOGICKY PRISTUP

Snahy korelovat jeskynni urovné s regionalné geomorfologickymi
prvky — napr s ricnimi terasami — Droppa 1966, Bella a Holubek 1996

*Obecné je regionalné geomorfologicka interpretace ,zranitelngjsi®,
nezli regionalne geologicka interpretace
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(Datovani hornin je spolehlivejsi, nezli datovani geomorfologickych
tvart a fenoménu)

...pfiklady zmény interpretace po datovani lavovych proudu v jv.
Australii (ze 2 na 90 MA)
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Bungonia Karst, NSW, Australie
... stari kanonu 2 Ma, nebo 90 Ma?




SW | NE

— e ——
—

Pg_1=2-. -

——

| 23
i
Schematicky podélny fez severni Casti Moravského krasu s predpokladanymi
jeskynnimi Urovnemi a jejich starim
(dle PanoSe, modifikovano Bosakem a Horackem 1981)
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100 BO115BREZINA
BO118BREZINA
BO138A
BO138B
BO138C
BO138-stola3
BO342BABICE
feryho komin
feryho propast
JD22HABRUVKA
JD23BABICE
mala dohoda1
malé dohoda2
pod hradem
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ABSOLUTNI DATOVANI

= |sotopické metody
= Fission track
= Paleomagnetické metody
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ISOTOPICKE METOD

Y

= Pb-Pb — datovani paleokrasovych kalcitu

= K-Ar a Ar-Ar — Hiavnim problémem z(stava interpretace naméreného
stafi — u vulkaniti-lavovy proud?intruze?balvan?tuf?

= datovani jilu —Nepouzitelné pfi genezi zvétravanim,
nebo diageneticky

= DuleZity je vztah mezi zplisobem vzniku a zpusobem transportu do dutiny!!!

= NejcenngjSi data davaji jilové mineraly vzniklé pfimo v jeskyni, nebol:

geneze - z roztoku!! Ci alteraci!!
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Australian Journal of Earth Sciences (2006) 53, (377 —405)

Carboniferous clay deposits from Jenolan Caves,
New South Wales: implications for timing

of speleogenesis and regional geology

Faculty of Education & Social Work A35, University of Sydney, NSW 2006, Australiq.

CSIRO Petroleum and Centre of Excellence in Mass Spectrometry, School of Applied Geology, ¢
of Technology, GPO Box U1987, Perth, WA 6845, Australia.

*Australian Museum, 6 College Street, Sydney, NSW 2010, Ausiralia.
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Carboniferous clays and caves, Jenolan Caves 391

Figure 10 Cave-palaeokarst—
clay-rock relationship diagram.
Surficial features illustrated in-
clude: J213, Snapper Point
Formation, Kanangra Walls Road;
J214 shale, ‘2 mile hill’; Snapper
Point Formation shading below
J214 represents remnant deposit
of Doughty (1994); J218, gravel at
old school. The size of the cave
sections and underground depos-
its is greatly exaggerated and out i
of scale. ‘A’ shows the relation- - - - Waertable in limestone
ships at River Lethe: the shaded
zone to the left of ‘A’ is a clay
deposit JRV7 completely filling
the ancient cave passage, inter-
sected by the recent stream
passage ‘A’. ‘B’ shows the relation-
ships at the Mud Tunnels: ‘B’ is a
cupola that intersects an ancient
cave passage filled with cayma-
nite; 1 is a gossan-like deposit,
J174 adhering to the cupola wall; 2
is a recent cave passage penetrat-
ing through the centre of the
caymanite deposit. C shows the
relationships in the Wilkinson
Branch: the shaded zone above C
is a joint-like structure filled with
WWW.g' Devonian clay W5. - Ordovician silicedus mudstones 17

“Snapper Point Formation™

Dated clays JRV7 & 1174

Caymanite, marine limestone palacokarst
Dated clay W5

Early Devonian "lenolan beds”

Late Silurian Jenolan Caves Limestone

7 Ordovician andesite
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Table 5 K-Ar illite dates.
Sample Location Size fraction (um) K% Rad. *Ar (mol/g) Rad. *°Ar (%) Age [Ma] Time-scale (Veevers 2000)
Primary cave samples
01 Orient, Jungle. 26 2.40 1.5410E-09 96.80 336.71 + 6.66 Carboniferous (Visean-Arundian)
o1 Orient, Jungle. <2 2.08 1.2640E-09 96.99 320.19 + 6.34 Carboniferous (Namurian-Serpukhovian)
01 Orient, Jungle. 26 2.40 1.5410E-09 96.80 336.71 + 6.66 Carboniferous (Visean-Arundian)
o1 Orient, Jungle, <2 2.08 1.2640E-09 96.99 820.19 + 6.34 Carboniferous (Namurian-Serpukhovian)
o1 Orient, Jungle. <04 2.01 1.2906E-09 96.67 338.25 + 6.7 Carboniferous (Visean-Arundian)
BR6 Temple of Baal <2 3.76 2.3287E-09 99.27 32581 + 643 Carboniferous (Namurian-Serpukhovian)
JRVT River Lethe <2 6.76 4.4210E-09 99.32 342,40 + 6.77 Carboniferous (Visean-Chadian)
JRVY River, Junction 26 3.56 2.699E-09 98.36 39147 +7.75 Devonian (early Eifelian)
JRVY River, Junction <2 4.76 3.2623E-09 98.57 357.30 + 7.06 Carboniferous (Tournaisian-Hastarian)
JRVY River, Junction <04 4T 3.1205E-09 98.37 342.50 + 6.79 Carboniferous (Visean-Chadian)
JI74 River, Mud Tunnels <2 827 3.3652E-09 99.31 335.02 + 6.62 Carboniferous (Visean-Arundian)
JIC1 Imperial, Selina 26 2.99 1.9513E-09 97.39 341.74 + 6.76 Carboniferous (Visean-Chadian)
JIC1 Imperial, Selina <2 2.95 1.7524E-09 96.57 313.58 + 6.21 Carboniferous (Namurian-Bashkirian)
JIC1 Imperial, Selina <04 1.620 7.8160E-10 99.10 258.7 +5.12 Permian (late Ufimian)
DCH4 Devils Coach House 2-6 2.30 1.7609E-09 98.02 394.87 + 7.85 Devonian (late Emsian)
DCH4 Devils Coach House <2 5.52 3.5759E-09 99.18 33945 + 6.72 Carboniferous (Visean-Arundian) (%)
DCH4 Devils Coach House <04 7.28 4.8944E-09 98.69 351.12 + 6.99 Carboniferous (Tournaisian-Hastarian) Q
w5 Wilkinson Branch <2 3.30 112.4885E-09 98.59 389.24 + 6.58 Devonian (late Eifelian) 8’
Additional cave samples =,
J204 Baal, Pink sediment <04 1.85 8.2404E-10 a1.14 240.10 + 4.77 Middle Triassic (Anisian) oy
Overlies BR6 3
J204 Baal, Pink sediment <2 2.41 1.3315E-09 94.68 293.33 + 5.96 Early Permian (Asselian) 5
Overlies BR6 fe)
J204 Baal, Pink sediment 2-6 2.34 1.4861E-08 95.31 333.37 + 6.65 Carboniferous (Visean-Arundian) o
Overlies BR6 S
J208A Baal, west, clay matrix <2 2.7 1.5882E-09 97.19 308.53 + 6.02 Carboniferous (Stephanian-Kasimovian) Q
from cobbly gravel 8.
Surface samples o
J213 Kanangra Road diamictite <=5 2.90 1.7615E-09 96.12 320.06 + 6.37 Carboniferous (Namurian-Serpukhovian) e}
J214 2 Mile Hill weathered slate <04 0.48 1.9857E-10 72.92 226.23 + 5.02 Late Triassic (Carnian) 6
Jz214 2 Mile Hill weathered slate <2 1.89 1.0710E-09 94.70 300.28 + 5.9 Carboniferous (Stephanian-Gzhelian) el
J214 2 Mile Hill weathered slate 26 2.20 1.3346E-09 96.25 319.68 + 6.35 Carboniferous (Namurian-Serpukhovian) 5
J216 2 Mile Hill, red clay <04 125 4.3958E-10 79.57 192.14 + 3.89 Early Jurassic (Pliensbachian) 35
J216 2 Mile Hill, red clay <2 1.53 6.9314E-10 81.60 243.93 4+ 4.91 Early Triassic (Olenekian) %
Jz16 2 Mile Hill, red clay 26 1.58 7.7662E-10 82.10 271.20 + 5.45 Early Permian (Kungurian) 5
J218A 0ld School gravel matrix <2 3.49 2.1702E-09 97.67 327.01 + 6.49 Carboniferous (Visean-Brigantian) 0
J220 Weathered Jenolan <2 3.24 2.2207E-09 95.01 357.32 4 7.08 Carboniferous (Hastarian) [e]
Volcanics é
J221 Weathered andesite <2 0.48 1.4487E-10 60.25 167.12 + 3.60 Middle Jurassic (Bathonian) L
‘A’ indicates that additional sampling was necessary to provide enough material for dating. w I- 8
0
=







Pripad datovani karbonskych jilu
Jenolan Caves, NSW, Australie

K-Ar data 352,81%6,43 Ma
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FISSION TRACK

Datovani zirkonu - tufy - pouZzitelnost i v pfipadé zmizeni primarniho zdroje
— nebezpedi kontaminantu

- datovani monazitu

- datovani slid

- obecné pfi pouZiti detritickych minerall je nutno mit regionalni znalost,
eventualné jiz existujici srovnavaci databazi a promysleny zpusob pouZiti a
interpretace vysledkd
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KOMBINACE METOD

Moravsky kras
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U KOMPLIKOVANYCH OBLASTI S
POLYFAZOVYM KRASOVENIM
NEEXISTUJE JEDINY VEK
JESKYNE, PROTO JE NUTNE
KOMBINOVAN| DATOVACICH
METOD

www.geology.cz Periody krasoveni 22
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-rozvijejici se metoda — Pruner, Bosak, Kadlec

Kvartér — zjisteni normalni, Ci reverzni polarizace — Brunhes.Matuyama
— 780 000let — zjisteni, zda je sediment starsi, nebo mladsi

Dulezita je perfektni znalost profilu, jeho logicka interpretace,
kontinuita, kombinace s dalSimi metodami

Neogeén — pocinajici uplatneni
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SPELEOMORFNi JEDNOTKA

-JE DEFINOVANA TEMITO ATRIBUTY:

tvar a velikost dutiny

orientace a vztah ke strukturam

pfitomnost, ¢i absence specifickych speleogent
textury na sténach, povlaky, mikromorfologie
specifické druhy vyplni, sediment, speleotém
vztahy k paleokrasu

vztahy k jinym jednotkam.

Stratigrafii speleomorfnich jednotek miizeme stanovit na zakladé vzajemnych vztaht mezi
nimi.
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'SPELEOMORFNI MAPA

Lannigans Cave, Colong Caves, New South Wales, Australia. 3

ROZPOZNANE SPELEOMORFNi JEDNOTKY

Cervené: -kupole eliptického ptidorysuvazané na V-Z
rozpukani

Modre - male pulkruhové chodby obcas protékané od J k S.
Sedé cerstvé stény a stropy jsou hrubé, pokryté selektivné
vyvétralymi odolnéjSimi vyénélky.

Dna chodeb pokryty pfesouvajicimi se pisky a stérky
Povsimneéte si, ze zelena jednotka protina éervenou. Tam kde
modra jednotka protina zelenou, nejsou na sténach zelené
jednotky zmény. Reliktni sedimenty byly vyklizeny pfes
chodby modré jednotky (fez B-B.

Takova konfigurace predpoklada, ze prva vznikla ervena
jednotka, nasledovana zelenou jednotkou a modra jednotka
se vytvorila jakmile se zbytky sedimentu ulozily v zelené
jednotce
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DéRuji za pozornost
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