112.710 Marine Geology and Geophysics

Compositional Stratification.

32O4- .Seismology: Types of Elastic and Seismic Waves

s ij

e ij

s l d m e

ij ij ij

= + D 2(1)

D D= V V^o/m^lm^{l m}

¶

¶

¶

¶

2

2

2

2

u

t v u

x =(2)Body Waves

- SV polarization - vertical- SH polarization - horizontala

a

m r

= +K_4^3

(3)

3b

b

m r

=

(4)

K= +l m_4^3

(5) v R » 0 92. b

l = pv

Free Oscillations

4Seismic PhasesPSpsKIJciLQRay Paths

sin i

BC

AB v t

AB

1

1

= =

D AD

AB v t

AB

2

2 = =

D

sin sin_ii_vv 1

2

1

2

=

(7)

sin sin sin sin i v f v i v f v 1

1

1

2

2

2

2

3

=

=

(8)i =

r f r i

1 1 2 2

sin sin =

.12

r i v r f v r i v r f v 1 1

1

1 1

2

2 2

2

2 2

3

sin sin sin sin

= = =

.

priv= sin

(9)

dTQNvPQiv rdiv o

o o

o o o = = =_{sin sinD}dTdrivp o o o D_{= =sin}

(10)

6Travel Time Plots.Internal Velocity Structure from Seismic Waves

rdidsq = sinprivrvrdds= = �sin q

.

()()()ds dr rd_{2 2 2}= + q

rdvpdrrd 2 2 2 2 q q

�

Ł

�

� ł

�

= + ( ) ( )

.

drvprrvpq =^{-( )2 2 2 1 2/}

.

d dr p r p q h = - ( )

2 2

1 2 /

.the surface ro to give Abel�s integral equation

1 2_{2 2 1 2} D = - ( )

�

pdr r p r

r^o

h

/

'

.(11)

cosh ln - � Ł � � ł � = � Ł � � ł � �_1^1 0

1

p p

d

r r

o o D D p

(12) Preliminary Reference Earth Modelstudies from mantle tomography.Internal Density Structure and Elastic Moduli

Kr a b= -2 243m r b=2

,

8radius to r_{d r dP g r r r= - ( ) ( )dP dr g r r= - ( ) ( )r},(13)_{g r( )}:

g r

GM r r

( )

( )

= 2

dP dr

GM r r r

= -

( ) ( ) r

2

.

d dr

dP dr

d dP

GM r r r

d dP

r r r r

= = -

( ) ( )

2

.(14)

K dP dVV =-^/

,(15)

dV V d^{=-} r^r

K dPd = r r

.

d dr

GM r r r

r

K

r r r = - ( ) ( ) ( )

2

.(16)

d dr GMr r r_{r r}a b = -

-

( ) ( )

( ) 2 2 24 3

.(17) d dr Gr r rrdr r

r r r p r a b r = - - � Ł � ł =

= � 4

4

3 2 2 2 1 1 2 1 0 1

1 ( ) ( )

.(18)Equation (18) is the Adams-Williamson equation and it gives density as a function ofdepth in the Earth for the simple case where density increases with depth due toSeismic TomographyVelocity Anisotropy