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TERRA ASIMMETRICA



Glossario di base:
Litosfera = 100 km del guscio esterno della Terra
Mantello = Sotto la litosfera fino a 2900 km
Placche = frammenti di litosfera (continenti e/o oceani)
Rifting = dove le placche si allontanano --> oceani
Subduzione = dove le placche si avvicinano e 

la litosfera scende nel mantello --> orogeni
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“Westward” drift of the lithosphere
(or “eastward” mantle flow)
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It is the asymmetry 
that generates the phenomenon
Pierre Curie



WHAT CAN WE MEASURE?

elevation
envelope dip

monocline dip

uplift rate subsidence rate

PTt rocks

?
subduction hinge migration

slab seismicity (depth, dip, stress orientation)

thermal state

subduction rate

upper & lower plate thickness

gravity anomaly

convergence rate

decollement depth

backarc spreading ?
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Deeper Decollement = Thicker Prism





MORPHOLOGIC RELIEF
STRUCTURAL RELIEF
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Mainstream of plate motions based on tectonic features
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Lenci & Doglioni, 2007
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Depth > 50 km





Vertical exaggeration x 100
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Panza et al. Geology 2010
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LE PLACCHE SI MUOVONO: MA CHI LE SPINGE??!!





Van der Hilst, 2004



Pollack, 1996











Number of earthquakes Energy
J x1025

Varga et al., submitted



Riguzzi et al., 2010 Tectonophysics
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LOD - length of the day in ms

Seismicity M>6.9

Riguzzi et al., 2010 Tectonophysics





Frizione Tidale

Rallenta la Terra: quando i dinosauri popolavano il pianeta un giorno 
durava 22 ore
Allontana la luna di circa 38 mm/anno.



Tectonic moment 1021 J/yr

rotation

bulge delay
W-ward
tidal drag

Tidal friction 1020-21 J/yr



384.000 km



vertical component
30-40 cm/12h25’:
stress unloading

horizontal component
15-20 cm/12h25’:
stress loading
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Adinolfi et al. 2010 

Tectonic equator

Lunar revolution
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