Zdenék Macka
z0051 Geomorfologie (5)

/Zvetravani — procesy a
vznikajici tvary




Typy zvetravacich procesu

fyzikalni (mechanické)
= chemicke— .
= biologické—"

biogeochemické

Rozpad podie
puklin

Jeden balvan o hrané 1m

Objem=1m’ ;
8 fragmentti o hrané 0,5 m g 4 A&
typ zvétravani

Plocha=6m" k . :
Objem=(0,5) x8=1m’ .
Plocha=12m’ / \

rozpousténi

e fyzikalni zvétravani \

chemicke zvétravan

pisek (klastika)

Joint-block separation

| Granular disintegration =5
jllIII-'I.fE n1|n»;-.rah,-I = jil
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Jaké produkty zvétravacimi procesy vznikaji

regolith (zvétraliny, zvétralinovy plast)

saprolit

chemicky zvétraly material se zachovanou strukturu/texturou pivodni horniny
uplna nebo castecna premena prlmarnlch mlneralu na sekundarni, mensi objemové
hmotnost [

grus
zvétravani krystalickych hornin, zvlasté granitu
pisek + Stérk 70-100%; prach + jil < 25%; jil < 10%




Procesy (biogeo)chemického zvétravani

e Rozpousténi

Mafické minerdly (Mg**, Fe**, K*, Na*, Ca*) rozpustnéjsi nez felsické
(ortoklas, muskovit, kfemen)

e Karbonace
H,O + CO, <> H,CO; ¢> H* + HCO;

Ortoklas =illit: 6KAISi,Og + 4H,0 + CO, = K,Al,(SicAl,0,,)(OH,) +
125i0, + 4K* + 4HCO,"

e Hydrolyza

Plagioklas =kaolinit: 4NaAlSi;O4 + 6H,0 - Al,Si,010(0OHg) + 8SiO, +
4Na* + 40H

 Hydratace

Absorbce H,0 v krystalové mfizce, chemicka zména + tahové napéti
Limonit: 2Fe, 05 + 3H,0 <> 2Fe,05.3H,0

e Oxidacné-redukcni pochody
 Biochemické procesy (napr. chelace)

Decreasing susceptibility

y

Increasing temperature of formation

h
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ANORTHITE
Ca—feldspar

PYROXENE /

Ca—Na feldspar

AMPHIBOLE
Hornblendle

BIOTITE ALBITE

Vrfefdsp ar

ORTHOCLASE
K-feldspar

MUSCOVITE

Increasing Ca, Mg and Fe content

QUARTZ

Nachylnost minerdld k
chemickému zvétravani

FAKTORY:
slozeni magmatu
teplota tuhnuti

Increasing Si content




Zvétravaci kUra /weathering rind/

max 200 pum

jilové mineraly
tmelené oxidy
Mn a/nebo Fe

o st

The source of desert varmish has intngue =ci entists snce the
mid nineteenth centuny




Geograficka variabilita zvétravani
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kaolinit, illit, smektit = jilové mineraly

gibbsit = AI(OH),, soucast bauxitu, vyroba alumina (oxidu hlinitého)
Oxidy Fe: hematit, goethit, lepidokrokit

Oxidy Al: bohmit, diaspor
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Geograficka variabilita zvétravani

Peltier (1950)
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Zone of very intense weathering
characterized by kaolinite, gibbsite
and aluminium oxides and hydroxides

Zone of intense weathering
characterized by kaolinite and
iron oxides and hydroxides

Zone of moderate weathering
characterized by illite and
smectite

Arid regions with low rates
of chemical weathering and little
accumulation of weathering products

Zone of low temperatures

and low rates of chemical weathering.
Deep weathering possible in regions of
minimal Idcal relief

Ice-covered areas

Mountainous regions of highly
variable weathering with little
accumulation of weathering products
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Zvétralinové plasté v humidnich tropech

DESCRIPTION

SOIL: Complete destruction
of original texture,
structure and mineralogy.

COMPLETELY WEATHERED:

Decomposed, friable;
some evidence of rock
texture and structure.

HIGHLY WEATHERED:
Weathering throughout
zone; material partly friable.

MODERATELY YWEATHERED:
Weathering throughout
zone but no friahility.

SLIGHTLY WEATHERED:
Weathered discontinuity
surfaces; slight weathering
further into mass.

INTACT ROCK: Fresh rock —
no sign of weathering, or
limited to discontinuity
surfaces.
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Corestone

... V.saprolitu

... V grusu

Corestone in Pre-Upper Cretaceous saprolite

... exhumovany




Pravdépodobné nejvétsi balvan ...

Leviathan boulder, Mt Buffalo (Victoria, Australie), granit

Rozméry:d33 m,$21m,vi2m

CO JE BALVAN?

Co rika sedimentologie?

Balvan: > 256 mm, alespon ¢astec¢né zaobleny v disledku transportu
Blok (hranac): > 256 mm, ostrohranny

A co geomorfologie?
Balvan: zaobleni ano, ale netrva striktné na podmince transportu



Durikrusty (hardpany)

pH
— ferrikrety (Fe), alkrety (Al) 1 E
— silkrety (Si) % J %J
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Inverze reliéfu spojena s pritomnosti durikrust

ferrikret, Radzastan

________ e e il

FIGURE 16. Duricrusts and inversion of relief. From Ollier, 1991 _In the top figure, ferricretes
are precipitated on lower slopes and valley bottoms. The bottom figure shows
the inversion of relief, producing a ferricrete-capped mesa or tableland.

D Rotted Rock W Lateritic lronstone

--—--~-F-'.I Level of Primary Laterite
Basement Rocks

~—==pP2 Level of Secondary Laterite

FIGURE 17. Two cycle laterite formation, landscape development
and preservation of the weathered materials (Small, 1978).



Inselberg a bornhardt

—

oblast Dodoma, Tanzanie

Wilhelm Bornhardt — savany v. Afriky = inselberg
(= ostrovni hora)

izolovana vyvysenina s prikrymi svahy relativné
ostre vystupuijici z okolniho plochého povrchu

--- definice vychazi z pozice v krajiné

... hékde v Tanzanii

bornhardt

kupolovité vyvyseniny s pfikrymi, konvexnimi, skalnatymi svahy s minimalnim
pokrytim suti a zploStélym temenem

--- definice vychazi z morfologie



Spitzkoppe (1784 m n.m.), Namibie

inselberg v aridni oblasti




Morfologické varianty bornhardtu

Klasicka forma Vogelfederberg,

Namibie

hradovita forma (castle koppie)



ruwar (nizka exfoliacni klenba)

trebicsky masiv
hornina: syenit




(a) decay begins underground

Ze zivota bornhardtu ...

/-""““"--.
... aneb priklad z historické
(evoluéni) geomorfologie
(b) weathering continues VSe zacina pod povrchem,

as the inselberg uplatnuje se rozdil v hustoté puklin
breaks surface

/::“‘\\(\ Exfoliace napomaha vzniku

kupolovitého tvaru

(c)

Faze plné vyvinutého tvaru

(d) the inselberg collapses

Zaverecna faze destrukce (nubbin)




inselberg a soucasné bornhardt

@ QT Luong [ terraga![eria.ooﬁa

Mirabib, Namibie




Bornhadt, ale ne inselberg
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Procesy fyzikalniho zvétravani

e Zmeéna objemu horniny
— dilatace

o exfoliace
¢ vyzrnovani
— insolacni zvétravani
e Zmeéna objemu cizorodé latky v porech a puklinach
— mrazoveé zvetravani
— solné zvétravani



Zveétralinove plasté v periglacialnich oblastech

kamenné more (felsenmeer)



ExfoliaCni desky

Exfoliace nastava, pokud rozpinadni neni nadale
vyvazovano vnéjsim tlakem

Exfoliaénl' klenba




Deskvamacni slupky: hydratace, soli, insolaéni zvétravani




CAP ROCK (poklicka)

Skalni véz /rock pinnacle/
ANO /\NE

Goreme, Udoli lasky, Kapadokie (Turecko)

nahorni ploSina (1000 m n.m.), tuf na mékcich sedimentech

SKALNI MESTA
Prachovské skaly

Bungle Bungle
Austrdlie

Tsingy
Madagaskar




Flared slopes, upatni vyklenky a skalni previsy OPATNI VYKLENEK, Krym

FLARED SLOPE, Pildappa Hill, j. Australie

vzlindni vlhkosti; zvétravani nad povrchem
etching; zvétravani pod povrchem a exhumace

basa lavel
debrig

+ + + + + (a) R (b)
+ T S

base Ievel|+ t,’:}g;é'h . ) . )
- S g‘ L i + : + i + i + i + . (e} —-._+.—';(::w:alh:red+;r:r—‘-lle+ ) * ' * ) (d)
FLARED SLOPE, Wave Rock, z. Australie - ..
Model vyvoje flared slope

vyska 14 m



SKALNI PREVIS podobnd forma s jinou genezi

ostré hrany

strukturné podminéné odlucovani
(ficeni) skalnich blokd






Skalni misy /weathering pits/

uzaviené malé deprese, horizontalni a mirné uklonéné povrchy, max. délka 10 —20 m

silikatové horniny (granity, piskovce)

vsechny typy klimatu
vznik: ??? rozpousténi, hydratace, mrazové a solné zvétravani, biogeochemické zvétravani




Tafone (pl. tafoni)
granity, piskovce
vyvoj pod inkrustacemi skalnich povrchu?
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s Vostina /alveolar weathering/

e, b 4 L N LIt

-\ [




Pseudogkra py Pseudosrapy v netypickém prostredi

-

-
-
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