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Continental earthquakes are distributed, but not uniformly




Precambrian shield systems contain some very old (>3Ga) rocks

What controls the contrasts between
ocean and continent
old continent and young continent
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T is temperature, £ is strain rate, z is depth
B, A, Q, R and n are constants

Temperatures from McKenzie et al.
(2005) shown in black
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Earthquake depth distributions
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Temperature at the base of the seismogenic layer in most places is ~350°C
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Earthquake depth distributions
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Earthquakes either in upper crust or in whole crust

I Moho ...but not significantly in continental mantle
(looks like a single layer, not laminated) Maggi et al 2000




supporting loads by flexure
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use this wavelength and amplitude
in the gravity to estimate
elastic thickness, Te
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Earthquakes either in upper crust or in whole crust
I Moho ...but not significantly in continental mantle

Maggi et al 2000




Distance, km
1000

V] 500 1500
L L '
5.0 pon A Region B o
221 X 3 s Y
E; Rapidly deformin

E - - Neutral fibre "‘ﬂgg,n Q Tibetan unp:'mtn:k
=-25 —e— G20
= OMpra ~
= resey
2 0N S
£=-50 1 Slowly deforming
=3 Entire crust in indian lower crust
a compression :

=75 4

65 70" g 75" 80" 85 90" 95"
35" 1 35"
23,5.4
depth, Mw

30' -

25"

20

Earthquake depth distributions
0 10 20 30 0 10 20 0 10 20

-40 Mongolia-
-50 Africa Baikal
B s N F ] L S B B
0 10 0 2 4 6 8 0 10 20 0 2 4 6 8
Earthquakes either in upper crust or in whole crust
I Moho ...but not significantly in continental mantle

Why is the lower crust seismogenic in shields? Maggi et al 2000
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Dry rocks are much stronger than wet ones

After Mackwell et al 1998
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Precambrian rocks at
the surface

Very large lithosphere
(plate) thickness
variations on the

30. continents
Depth to base
20. of lithosphere
km
10. -

60. 70. 80. 90. 100.  110. 120.E

@) no diamonds @ diamond-bearing
Priestley & McKenzie 2006

Tibetang My g e
il core @ e,
e ; 80

15

- 107

Geology =

100 120 140 160 180 200 =20

[] Late Precambrian or younger Lithosphere thickness (km)
[ Early Proterozoic

B Archean East Africa

Craig et al, GJI, 2011

Centroid depths
O <9 km
@® 10-19 km
O 20-29 km

@ >30 km




Central Asia

® [Lithospheric Thickness in km | |

|
=2 75 100125 150175200225 250275300325

Sloan et al, GJI, 2011

Where might you see earthquakes in the continental mantle?

X amla, SR ... where it is colder than 600°C

likely where (a) crust is thin and Precambrian
(low heat production)
(b) lithosphere is thick (low temperature

gradient
MONSALVE ET AL HIMALAYAN SEISMICITY
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Earthquakes in the mantle where <6000°C,
Priestley et al 2008 but also in the lower crust Monsalve et al 2006
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Eclogitized shearzones
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granulite to eclogite
transformation is
water-limited
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Earthquake depth distributions
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