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POSING THE PROBLEM

Temperature profile of oceanic lithosphere depends primarily on
depth and...



POSING THE PROBLEM

Temperature profile of oceanic lithosphere depends primarily on
depth and...AGE

Temperature of oceanic plate with depth and age
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POSING THE PROBLE

Fracture zones—Age, and therefore
Temperature, offset
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do(ky, k,, t)

—411'2K(k§ + k;)xa(kx. kzo t) =

dt



da (kx: kz: t)

—4m2K (k2 + k) X0 (ky, k,, t) = =

2,12
6 (kxa kzo t) = e(kx: kz: to) e —4mi(ky+kz)t
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SOLUTION

4. Fourier transform 0(x,z,to) boundary condition

5. Multiply this by Green’s function in k-domain



SOLUTION

4. Fourier transform 0(x,z,to) boundary condition
5. Multiply this by Green’s function in k-domain

6. Inverse Fourier transform in kyx and k,

it helps to know that Sle"f (zjﬁ)l = ﬁe—mzmt B "S[Q’f ¢ (Nza)]



3 [erf (ﬁﬁ)l = ﬁe“"z"g"‘ = -3 [erfc (2\7&)]

T x z —* ul
T(x,zt) = T(erfc (2 k(t — to)) erf (2 k(t — to)) + erfe (Z k(t — to)) erf (ﬁ))




SOLUTION

MATLAB can verify this for us if we ask nicely



VISUAL MODELS

Depth vs. Distance from FZ for different age offsets (older plate = 35 Ma)

Temp Evolution with age 35 Ma

Temp Evolution with age 35 Ma
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VISUAL MODELS

Depth vs. Distance with increasing age—video

Depth vs.Age Moving laterally across FZ—video

Lateral Distance vs.Age—video

Asthenosphere

Lithosphere
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Depth vs. Distance with increasing age—video

Depth vs. Age Moving laterally across FZ—yvideo
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LIMITATIONS

|.We have assumed half-space cooling

Assumption is good at describing young (< 70/80 Ma) oceanic
lithosphere, not old
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LIMITATIONS

2.We have not taken FLEXURE into consideration
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