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Flexura da litosfera: os primórdios

Para grandes blocos – por 
exemplo, um continente ou 
uma bacia oceânica inteira 
– a teoria da isostasia deve 
ser aceita sem dúvida; mas 
onde há feições menores, 
como montanhas 
individuais, a lei perde a 
sua validade. Tais feições 
podem ser sustentadas 
pela elasticidade do bloco 
todo. 

Alfred Wegener (1929) tradução livre
https://en.wikipedia.org/wiki/Alfred_Wegener#/media/File:Wegener_Expedition-1930_008.jpg 
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Contribuições da isostasia e 
flexura para a tectônica de placas

• Existência de um fluido (astenosfera) que permite a 
compensação isostática e o deslocamento lateral 
das placas litosféricas. 

• A camada externa da Terra (litosfera) preserva a 
sua rigidez ao longo do tempo geológico.



Cinemática das placas

http://www.bl.uk/voices-of-science/interviewees/dan-mckenzie

McKenzie & Parker (1967) Le Pichon (1968)
https://www.onbeing.org/program/fragility-and-evolution-our-humanity/101

https://en.wikipedia.org/wiki/W._Jason_Morgan#/media/File:Morgan,_W._Jason.jpg

Morgan (1968)

http://www.bl.uk/voices-of-science/interviewees/dan-mckenzie
https://www.onbeing.org/program/fragility-and-evolution-our-humanity/101
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Solução analítica para o 
caso de uma carga pontual
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224 Elasticity and Flexure

Figure 3.30 Half of the theoretical deflection profile for a floating elastic
plate supporting a line load.

well-defined arch or forebulge. The half-width of the depression, x0, is given
by

x0 = α tan−1(−1) =
3π

4
α. (3.133)

The distance from the line load to the maximum amplitude of the forebulge,
xb, is obtained by determining where the slope of the profile is zero. Upon
differentiating Equation (3–132) and setting the result to zero

dw

dx
= −

2w0

α
e−x/α sin

x

α
= 0, (3.134)

we find

xb = α sin−1 0 = πα. (3.135)

The height of the forebulge wb is obtained by substituting this value of xb

into Equation (3–132):

wb = −w0e
−π = −0.0432w0. (3.136)

The amplitude of the forebulge is quite small compared with the depression
of the lithosphere under the line load.

This analysis for the line load is only approximately valid for the Hawaiian
Islands, since the island load is distributed over a width of about 150 km.
However, the distance from the center of the load to the crest of the arch can
be used to estimate the thickness of the elastic lithosphere if we assume that
it is equal to xb. A representative value of xb for the Hawaiian archipelago
is 250 km; with xb = 250 km, Equation (3–135) gives a flexural parameter
α = 80 km. For ρm−ρw = 2300 kg m−3 and g = 10 m s−2 Equation (3–127)
gives D = 2.4 × 1023 N m. Taking E = 70 GPa and ν = 0.25, we find from
Equation (3–72) that the thickness of the elastic lithosphere is h = 34 km.
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Ora bolas! Para que serve a modelagem numérica?
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