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Studie jeskynnich vyplni/sedimentu: fyzikalni/chemicky zaznam
paleologickych dat
Jeskyné - unikatni neporuseny archiv geologickych, biologickych, a
antropologickych paleo-informaci
Informace:
« paleoklima (klimatické zmeny)
« paleohydrology
« krasova geologie
* sedimentologie
Prilezitostna studia (case-studies) po celém svéte
« aplikace vhodnych technik
« limity metod, interpretace
Jeskynni sedimenty extrémné riznorodé:
« chemogenni sedimenty (sekundarni mineraly)
« klastické sedimenty (alogenni/alochtonni a autochtonni/autogenni)



Karsologie |

Rozdéleni sedimenti podle pavodu

« alochtonni (transportované z nekrasovych oblasti)

— klastické (sedimentacni profil, provenience, datovani, rekonstrukce
vyvoje krasu...)

— organické (pfirodni, antropogenni, znecisténi - environmentalni
problém)
« autochtonni (majici puvod v jeskyni)
— klastické (ficeni, eroze)

— chemogenni (srazeni kalcitu/aragonitu - speleotémy)



Table 8.1 Cave interior deposits
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Source Deposit type Origin Comments
Allochthonous Clastic | Fluvial Many kinds — dominant allochthone
or allogenic 2 Filtrates From seepage — minor
3 Lacustrine Rare
4 Marine Beach facies
5 Aeolian Normally minor except at entrances
6 Glacial and glaciofluvial injecta Common in glaciated regions
7 Dejecta, colluvium and mudflows Normally restricted to entrance areas
8 Tephric Volcanic areas; inwashed ash and pumice
Organic 9 Waterborne, windborne, etc. Scale ranges from spores to tree trunks
10 Exterior fauna Sometimes cave-using species
Bones, nests and middens, faeces
Autochthonous Clastic 11 Breakdown Mainly by failure; minor thermoclastic

or autogenic

Precipitates
and evaporites*

12 Fluvial

13 Weathering earths and rinds

14 Aeolian

15 Ice

16 Calcite

17 Other carbonates and hydrated
carbonates

18 Sulphates and hydrated sulphates

19 Halides

20 Nitrates and Phosphates

21 Silica and silicates

22 Manganese and hydrated iron
oxides

23 Ore-associated and miscellaneous

minerals

Derived from breakdown or erosion of karst rock

Derivatives of 11, 13
As water ice, glaciéres, frost and glacial injecta
Most significant autochthone

*More than 250 different minerals are known to be generated in caves. The dominant ones are listed.
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Rozdéleni klastickych jeskynnich sedimentd podle mist
ulozeni a mechanismu transportu

l. Ulozeniny vstupnich partii jeskyni

e povrchovy material

- Eroze pudy destém

- Sut ze svahu

- Castice prachu nesené vétrem
» Kosti zvirat

- zahynuly v jeskyni

- byly pfineseny predatory
» Artefakty osidleni

« Dulezité archeologické objevy
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ll. Fluvialni sedimenty
ulozené aktivnim tokem (proudici vodou)

» Tok eroduje nerozpustné horniny vné/uvnitf jeskyni a nese je do
jeskyné/transportuje jeskyni

» P¥i povodnich transport velmi hrubého sedimentu (Stérk, balvany)
« Sediment muze byt
(1) transportovan jeskynémi
(2) ulozen
Rozhoduje
- rychlost vody
- rozméry klastu
- geometrie jeskyne
» Extrémné dlouha doba
- zaoblené klasty

- vyvoj speleotém na polohach sedimentu
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lll. Ulozeniny ze sloupce vody

» ukladani jemného materialu (typicky jily) ze suspenze
- pfineseny povodnovymi pulzy
- prineseny z vysSich pater systému

* velmi tenké vrstvy (laminy)

* reprezentuji kazdou periodu sedimentace

* mozna gradace (hrubSi zrna na bazi, jemné&jSi nahore vrstvy)

« ,blokovani vstupu do jeskyné® - typickeé ukladani jemného materialu

IV. Guano (trus, exkrementy)

* nejbéznejSi organicky sediment v jeskyni
» typicky produkt netopyru

* hnizdisté: velké mocnosti guana

» zdroj fosfatu
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V. Reakéni kury (Reaction Rims)
« reakce sedimentu s vapencovym okolim
* rozhrani mezi sedimenty a vapenci
» stridani svétlych a tmavych vrstev

» roztoky bohaté fosfaty (odvozené z guana) reaguji s vapenci
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Alochtonni klasticky sediment

Sloupsko-Soduvské jeskyné, Moravsky kras
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Foto: J. Stelcl



Karsologie |

Alochtonni klasticky sediment Sloupsko-Sosuvské jeskyné&, Moravsky kras

Foto: J. Stelcl
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Alochtonnl klastlcky sedlment Sloupsko Sosuvske Jeskyné, Moravsky kras

Foto: J. Stelcl
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Alochtonni klasticky sediment

Sloupsko-Sostivské jeskyné&, Moravsky kras

Foto: J. Stelcl
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Alochtonni klasticky sediment

Bozkovské jeskyné&, Cesky kras

Foto: J. Stelcl
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Jeskynni hliny — alochtonni(?) autochtonni(?) sediment

Sloupsko-Sostvské jeskyn&, Moravsky kras

Foto: J. Stelcl
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Sloupsko-Sosuvske jeskyné, Moravsky kras Foto: J. Stelcl



Karsologie |

v O

W

7))
©
| -
N
>
=N
2]
>
©
|
@)
=
.
C
>
N
(7))
o
)
X
(2]
>
=)
7]
@)
9
@)
e
0
O
=
9o
7))

Jeskynni jily

Foto: J. Stelcl




Karsologie |

4

Alochtonni organicky detrit — fosilizované kosti
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Foto: J. Stelcl
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Chemogenni sedimenty - speleoémy (speleothems)

Vznik: precipitace sekundarnich mineralu (kalcitu/aragonitu) z presycenych
krasovych/skapovych vod

Stalaktity (stalactites) a zaclony (draperies)
— primarni forma - brCka
— rust ze stropu z visicich kapek
« Stalagmity (stalagmites)
— rust pod stalaktity z dopadajicich kapek
« Nateky (flowstones)
— podlahové sintry, nateky na sténach
— rust z filmu vody
« Hrazky (rimstone dams, gours)
— rust z mocnéjsi vrstvy vody tekouci po podlaze
« Excentrické speleotémy/excentrika
» Pisolity/jeskynni perly (ceva pearls)

« nickaminek (moonmilk)



forma engl. rozmeér komentar

speleotemy tvorené kapajici/tekouci vodou (dripstone, flowstone):

stalaktit stalactite cm—m visici, centralni kanalek, kalcit, dalsi mineraly

sloupcovity, vrstevnata struktura, bez kanalku, rtizné

stalagmit stalagmite ClaE minerély (kalcit, sadrovec, oxidy, led)

e B2 =2 sloZzené plochy, zadny kanalek, kapajici/stékajici voda,
y PeLY vétSinou kalcit

podlahové sintry flowstone Xm-X0 m vrstvy formované z filmu tekouci vody, rtizné mineraly

sintry na sténach

krusty crusts Xm—X0 m povlaky stén, tekouci/prosakujici voda, sadrovec

eraticke formy, kontrolované krystalovym ristem:

shield 10cm—5m diskovité objekty, kalcit
heliktity helictite 1 -20 cm zakiivené radoby stalaktity, kalcit, aragonit
botryoidal X cm korélovité utvary na jeskynich sténach
. rozbihajici se kefickové chumace jehlicovych krystalu,
4l el g ferriticky rast, aragonit
; = svazky riiznych ,.kvétinovych tvart“, sddrovec, epsomit,
oulopholite 1-50cm L
nickaminek moonmilk — prasSkovitd/pastovitd hmota, kalcit, aragonit
podvodni formy:
; v ¥ ptirodni ,travertinové hraze v mistech kaskadovitého toku
hrazky rimstone dams Xm - X0 m vody po podlaze jeskynd
e e ete oM b e vyss§i sfericita, koncentricky vrstevnaté, hladké 1 clenité

povrchy, pfevazné kalcit (jeskynni perly)

krystalicke vrstvy crystal linings cm —m povlaky v jezirkach, kalcit
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Sintr na stropé jeskyné — kopiruje systém puklin

Punkevni jeskyné, Moravsky kras
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Foto: J. Stelcl
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Masivni sintry na sténach a podlaze (podlahové sintry — flow-stones)
Punkevni jeskyné, Moravsky kras
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Masivni sintry na sténach a podlaze (podlahové sintry — flow-stones)
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Masivni sintry na sténach a podlaze (podlahové sintry — flow-stones)
Balcarka Moravsky kras
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Masivni sintry na sténach a podlaze (podlahové sintry — flow-stones)
Balcarka, Moravsky kras

4 | Ty ]
I H Al
K &
w0 TR )
L ] r
? v L
' I s
" g &
g =
I3 i
T =
" . ! L
§
%) L el

Foto: J. Stelcl
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Drobné stropni duté stalaktity — bréka (straw-stalactites, soda straws)
Punkevni jeskyné, Moravsky kras
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Foto: J. Stelcl
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Drobné stropni duté stalaktity — bréka (straw-stalactites, soda straws)

Punkevni jeskyné, Moravsky _kras
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Foto: J. Stelcl
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Drobné stropni duté stalaktity — bréka (straw-stalactites, soda straws)

Punkevni jeskyné, Moravsky kras

Foto: J. Stelcl
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Drobné stropni duté stalaktity — bréka (straw-stalactites, soda straws)

Jewel Cave

http://www.cave-biology.org/gall/displayimage.php?album=17&pos=15
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Drobné stropni duté stalaktity — bréka (straw-stalactites, soda straws)

Easter Cave

http://www.flickr.com/photos/spelio/
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_«i'_'-"f. Drobné stropni duté stalaktity — bréka
4 ““‘iﬁ (straw-stalactites, soda straws)

Gombasecka Jaskyna
Slovensko

http://www.ssj.sk/jaskyne/spristupnene
/gombasecka/fotogaleria/
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Stalaktity (stalactites)
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R\
| ! Stalaktit — stalagmit

(stalactite — stalagmite)

Punkevni jeskyne,
Moravsky kras

Foto: J. Faimon
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Stalaktit — stalagmit

(stalactite — stalagmite)

Punkevni jeskyné,
Moravsky kras

Foto: J. Faimon
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Stalagmity (stalagmites)
Punkevni jeskyné, Moravsky kras

Foto: J. Faimon
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Katerinska j'éskyné, Moravsky kras

Stalagmity (stalagmites)

Foto: J. Faimon
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Stalagmity (stalagmites)

Carlsbad Caverns
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Stalagmity (stalagmites) ¢

Katerinska jeskyné,
Moravsky kras

Foto: J. Faimon
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Punkevni jeskyné, Moravsky kras

Stalagmity (stalagmites)
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(sloupy, columns, pillars)

Foto: J. Faimon
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Stalagnaty

(Columns, pillars)

Katefinska jeskyne,

Moravsky kras

Foto: J. Faimon
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Stalagnaty

(Columns, pillars)
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Katefinska jeskyné,

Moravsky kras

Foto: J. Faimon
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Stalagnaty
(Columns, pillars) Katerinska jeskyné, Moravsky kras

Foto: J. Faimon



Karsologie |

Stalagnaty

(Columns, pillars)

Postojnska Jama

Photo: Hermann Duckeck

http://www.showcaves.com/images/Big/
013-025.jpg
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Zaclony (draperies)

Foto: J. Stelcl
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Zaclony (draperies)
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Zaclony (draperies) Karsologie |
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Hrazky (rimstone dams) Punkevni jeskyné, Moravsky kras
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Foto: J. Stelcl
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Hrazky (rimstone dams)
Punkevni jeskyne, Moravsky kras
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Foto: J. Stelcl
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Excentrika Ochtinska jaskyria, Slovensky kras
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Excentrika
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Ochtinska jaskyna, Slovensky kras
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Foto: J. Stelcl
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Excentrika Ochtinska Jaskyna Slovensky kras
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Foto: J. Stelcl



Foto: J. Stelcl
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Excentrika

Foto: J. Stelcl
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Excentrika Ochtinska jaskyna, Slovensky kras
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Excentrika Ochtlnska jaskyna, SIovensky kras

Foto: J. Stelcl



Karsologie |

Excentrika Ochtinska jaskyna, Slovensky kras
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Jeskynni perly — cave pearls

The Rookery, Carlsbad Caverns in Lower_ Cave
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http://en.wikipedia.org/wiki/Image:Cave_ Pearls.JPG



Jeskynni perly — cave pearls Karsologie |

Dougs Caves in Sequoia National Park

http://www.23b.org/gallery/v/desert _dogs 0/The-Adventures-of-Cave-
Doug/album113/album224/album05/DSC00087.jpg.html
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Jeskynni perly — cave pearls

Honeycomb Hill Cave in the Oparara Valley, north of Karamea

http://www.teara.govt.nz/TheBush/BushAndMountainRecreation/Caving/1/E
NZ-Resources/Standard/3/3/en
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Jeskynni perly — cave pearls

dept. MEUSE (France)
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http://www.scavalon.be/webalbums/Pearls/slides/Scanx301.html

http://www.scavalon.be/webalbums/Pearls/slides/Scanx105.html



Karsologie |

Jeskynni perly — cave pearls

http://www.flickr.com/photos/jason_winfrey/2145090688/
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Jeskynni perly — cave pearls

http://www.hongmeigui.net/photos/w90/w90-1
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Jeskynni perly — cave pearls
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http://www.summitpost.org/view _object.php?object id=303588&context _id=247211
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Jeskynni perly — cave pearls

Luray and Endless Caverns in Virginia
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ttp://.earlha.edu/~brizeja/caveforations.htm
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Jeskynni perly — cave pearls

Boulder Falls

http://www.pbs.org/wgbh/nova/caves/jewe_01.html
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Jeskynni perly — cave pearls

http://www.pbase.com/marciocabral/image/40321552 Foto: Marcio Cabral
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Jeskynni perly — cave pearls

http://dragonkaxxx.webovastranka.cz/image/1233/7361 _Jeskynn%C3%AD _perly .jpg
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Jeskynni perly — cave pearls

Brno — Tramvajova stola

Foto: Z. Burival
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Jeskynni perly — cave pearls

http://overtherainbowmom.blogspot.com/2008/03/cave-pearls.html



Jeskynni perly — cave pearls Karsologie |

Figure 20. Cross-section of a cave pearl (a core spherulite)
showing a radial arrangement of individuals due to geo-
metiric selection. Photo by Paolo Forti.
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Nickaminek (moonmilk)

Jenolan Caves - (Lucas cave)
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http://www.cave-biology.org/gall/displayimage.php?album=17&pos=38



Nickaminek (moonmilk) il

Moonmilk Cave, Mulu National Park

http://pals87.blogspot.com/2007/04/5th-of-april-mulu-national-park.html
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Nickaminek (moonmilk)

Moonmilk Cave, Mulu National Park

http://pals87.blogspot.com/2007/04/5th-of-april-mulu-national-park.html
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Nickaminek (moonmilk)
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http://www.showcaves.com/images/Big/206-041.jpg Photo: Jochen Duckeck



Karsologie |

Rychlost riistu speleotém

« Zavislost na podminkach, zavislost na rocnim obdobi

Prima méreni - zpristupnené jeskyneé:

* brcka 0.2 az 2 mm za rok

« mrkvovité stalaktity < 0.1 az 3 mm za rok

« stalagmity < 0.005 az 7 mm za rok

Z radimetrickeho datovani:

* mrkvovité stalaktity ve vinkém prostredi az to 10 mm za rok

* brcCka nékolikrat rychleji

« stalagmity < 1mm za rok (0.001 mm za rok v primeéru).

* Mocnost nateku se zvySuje o nékolik fradu pomaleji, nez odpovida rychlosti
rustu stalagmitut

« Antropogenni prostfedi (prusaky betonem) - az 3000 mm za rok (Caracas,
Venezuela, de Bellard-Pietri 1981).
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Rust speleotém je obecné fFizeny

« morfologii povrchu a makroklimatem (urCuje distribuci, mnozstvi a chemii
prosakujicich vod)

» jeskynnim mikroklimatem (je dan geometrii jeskyné, vlastnostmi vod,
externim klimatem)

Stavba bréek (Moravsky kras)

« Brcka - duté stropni stalaktity

* jsou zakladem rustu vétSiny stalaktitd

* jsou dutq, vnitfnim kanalkem je distribuovana voda k usti/Spi€ce brcka

» jejich vnéjSi pramér (4-5 mm) je fizen rozmérem kapky (zavisi na aktualnim
povrchovém napéti vody a do jisté miry i rychlosti skapu)

« mohou se vyskytovat v relativhé vysoké hustoté na jednotkovou plochu
stropu jeskyng, jindy se lamou a opadavaji (vlastni vahou?)

* jejich délka muze dosahovat az nékolik metru

« Rez sté&nou brcka - zFetelna zonalni stavba.

« Jedinou fazi pozorovatelnou ve standardnim optickém mikroskopu je kalcit
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Podelny rez stenou brcka.

vnitini sténa

Vybrus, prochazejici svétlo (Faimon et al. 2000).
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TFi vrstvy:

Vnéjsi vrstva A (~ 0.1 mm) - extrémné jemnozrnny kalcitovy agregat. Pfedpoklad:
ukladani ze speleoaerosolt na monokrystalické sténé

Stredni vrstva B (primérna mocnost 0,6 mm, max. 1 mm) - nejstarSi vrstva, primarni
,kostra“ br€ka, Maly pocet individui (3 az 4 individua na 3-cm usek brcka) -
,monokrystalicka vrstva“. VnéjSi povrch vrstvy (na rozhrani s vrstvou A) — hladky a
pravidelny, s kruhovym pricnym fezem. Vnitini povrch této vrstvy - znacné Clenity.
Formovani vrstvy B - kontinualné z kapky na konci brcka (viz obr. 1) pfi nizkém
presyceni

Vnitini vrstva C je tvofena zrnitym agregatem kalcitu. Rozméry jednotlivych individui -
v intervalu 0,1-0,3 mm. Zrna jsou uspofadana chaoticky s riznou orientaci. Mocnost
vrstvy C dosahuje lokalné az 1 mm. Vrstva neni vyvinuta po celé délce brcka, misty
zcela chybi, misty je reprezentovana izolovanymi individui kalcitu nebo drobnymi
seskupenimi. Neni rovnhomérné vyvinuta na sténé brcka. Evidentné mladsi nez s ni
sousedici ,monokrystalicka“ vrstva B. Epizodni rust pfi vyrazném presyceni
skapovych vod protékajicich centralnim kanalkem brcka - nukleace velkého poctu
kalcitovych jedincl. Vrstva C se béhem rustu mozna cyklicky vyviji: etapy rustu jsou
stfidany etapami rozpousteni.
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Mechanicka odolnost

« VnéjSi agregatni vrstva A se diky své malé mocnosti nepodili na
mechanicke odolnosti brcka.

« ,Monokrystalicka® vrstva B, pfestoze tvori ,kostru® brcka, neni
mechanicky pfrilis odolna. Vzhledem k dokonalé Stépnosti kalcitu je

monokrystal kalcitu velmi kfehky.

« Krystalicky agregat tvorici sténu C, slozeny z nahodile orientovanych a
do sebe zapadajicich kalcitovych zrn, muze pevnost stény vyznamné

zvysit.


















