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Many Precambrian areas present boulder fields in Brazil

Salto (SP) Lavras Park



How does a field of boulders form?
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Presentation objectives

* To review concepts about weathering
—To integrate interdisciplinary data

* To study a relationship between rock cycle, regional
climates, types and distribution of weathering processes

—Implications: origin of soils and cycles of chemical elements
on Earth
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Useful references and image credits

— Carneiro C.D.R. 2012. As esferas terrestres se reciclam: o Ciclo das rocks. In: Y. Hasui, C.D.R. Carneiro,
F.F.M.de. Almeida, A. Bartorelli. eds. 2012. Geologia do Brasil. Sao Paulo: Ed. Beca. p. 16-23. (Cap. 1).

— http://www.uky.edu/AS/Geology/howell/goodies/elearning/module07swf.sw

— Press F., Siever, R., Grotzinger J., Jordan, T.H. Para entender a Terra. 4 ed. Trad. R. Menegat, P.C.D.
Fernandes, L.A.D. Fernandes, C.C. Porcher. Porto Alegre: Bookman. 2006. 656p.

— Photos by C.D.R. Carneiro

— Teixeira W., Toledo M.C.M.de, Fairchild T.R., Taioli F. 2008. Decifrando a Terra. 22 ed. Sao Paulo: Cia.
Ed. Nac. 557p.

— Warshall P. 2000. Four ways to look at earth. In: R.L. Frodeman, ed. 2000. Earth matters: the Earth
Sciences, phylosophy and the claims of community. Upper Saddle River, Prentice Hall, p. 189-204.




Denudation = Weathering + Erosion

" |nteraction of slow and long-
lived phenomena

= Modifying agents of landscapes...
and human life




Home Back

Weathering & Climate

http:/ /www.as.uky.edu/academics/departments_programs/EarthEnvironmentalSciences/
EarthEnvironmentalSciences/Educational%20Materials/Documents/elearning/ module07swf.swf




Weathering destroys EVERYTHING
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Classes of weathering

"\Weathering: A group of mechanisms which modify the
physical and chemical properties of rocks

"\Weathering is divided into three classes:
" Physical: changes the morphology, resistance and texture of rocks

" Chemical: changes the composition and chemical structure of
rocks

=Biological: the activity of living beings can change the composition
and chemical structure of rocks



Physical weathering
Mechanical processes

Expansion pressure
Cristal growth in pores and fractures
Squeezing of water: an increase of 9% volume
Salts: crystalization causes expansion

Surficial spheroidal exfoliation @
Thermal condutivity of rocks

Insolation in deserts and arid regions @)
Variations day X night

Unloading fractures
Elastic properties of rocks

(+ water activity)




Contraction




Dilation _
. 2 -



A polar land subjected to expansion pressure of water
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Chemical weathering

=\Water: principal agent of
chemical weathering
=" Mineral formed at deep
conditions inside Earth’s crust

are unstable at the surface
conditions

" Mineral surface stability is
the opposite of the order of
Bowen series




Ground Feldspar " Rain,
coffee \

Liquid coffee containing Kaolinite clay and

caffeine and other substances oth%r sg%stances
ig. 7.



Chemical
corrosion




http://rst.gsfc.nasa.gov/Sect2/Sect2_8.html



Chemical attacks into particules

~ Three faces
One face
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Mineral particles suffer:

Size reduction
" Mudancas de composition
" Cubos unitarios ===> particulas
*"Menor tamanho das particulas:
" Acelera as transformations
" Aumenta superficie especifica
" Facilita as reations quimicas



Fragments
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2 cm

2cm X 2 cm = 4 cm? 1Tecm X 1 cm = 1cm?
4 cm? X 6 sides = 24 cm? 1 cm? X 6 sides = 6 cm?
(surface area) 6 cm? X 8 cubes = 48 cm?

(surface area)

Fig. 7.5



Chemical weathering
Processes

Causes changes, towards

a new equilibrium Loss of Ca, Na,
Mg, K, Si, Fe, Al

1

Dissolution
‘ Oxidation/reduction

Hidration/hydrolisis
REACTIONS Quelation

(complexes)
/ \ Carbonation Rich on FeO

SOLUTE | Removed

\ New substances,

SOIL | New crystalline
5 arrangements, new composmons




Biological weathering
Natural agents (animals and plants)

e Auxiliary to physical and chemical processes

- Action of lichen and mosses
- Wedge action of roots
- Excavation by animals

* Important to form soils

Bacteria

- Hichly active under reducing conditions

- Remove silica in tropical soils

- Form sulfides and humus (organic matter)
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What about the boulder fields?
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A practical application...
Weathering of granite forming soils, Osasco, SP




A PALEOCHANNEL OF TIETE RIVER OR AN AFFLUENT

Osasco (SP), Castello Branco Hw.



A probable morphology for the paleochannel
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Denudation agents for the Tieté river paleochannel

* Continuous action: Complex local evolution

* Probable sequence of events
— Formation of boulders on hills
— Formation of a fluvial channel (paleochannel)
— Granite bedrock
— Filling-up of the fluvial channel by boulders
— Abandonment of the channel by the river
— Deepening of the river channel by erosion
— Slow and prolonged weathering activity
— Modern cuts by human action
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* Analandia (SP)
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