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Lower mantle tomography
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Lower mantle tomography
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Lower mantle tomography
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* LLSVPs: not uniform
* Small-scale (100s km) structures
* JTomography struggles to resolve

Auer et al,, JGR, 2014



Small-scale structure in lowermost mantle (D")
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Garnero et al,, Nat Geosci, 2016




How to investigate!
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Pacific LLSVP and lowermost mantle
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Data

Yellowknife array (YKA)
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Frequency-wavenumber (fk) analysis
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Frequency-wavenumber (fk) analysis
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F-stacking

Standard beam

Blandford, Geophysics, | 974



Yellowknife mislocation

(a) Slowness-azimuth corrections, YKA
0 Slowness map
YKA -15 -10 -5 0 5 10 15
30 15 L [ | 1 'l 15
» 10 10
O O o 60
=, 5 - 5

'.‘

O
o) “- N O
Gl S 3 -
. L) = e o
. LD 0 ". .
" ) y l. »
() c.‘ -
.. .. L ¥
M= sh' % iy 4
T ‘0 i
&

e ' . ¢ ‘ -%’ 8] & f2 ég
.

240 P S ¢ 120
-10 4

210 150 18

-15 10 5 0 5 10 15
180 Sx (sec/deg)

270 |

Sy (sec/deg)
o

Bondadr et al., BSSA, 1999; Koch & Kradolfer, | Seis, 1 999



Results

o | | |
150° 160° 170° 180° 190° 200° 210°

o | |
-9 -6 -3 0 3 6 9
Average V,, Deviation [ %]
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Turning depth
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Forward modelling

Rost & Nowacki, in prep.



Vary:

* Location
* Radius
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Anomaly location and size

75km<r<125km —-10% =>0Vp>-5%

Assuming circular

)

/R

7
’/ 7
) o
) "%A & - ) ///
A /I % )/
/A// //l//m@mx/// 01
1/ 7
/ 7 8
4 / i
/, 1/,

/)
)/ )
/,
/

i

/)

/) /,/ /
,
(/4
f ) /
I /
/
)
14 /
/ v 1
/ '
Y/, /
v/ 4/ 1) /
f v/ 8/ /
14/ ,//‘
01147 4117 11/ 1
( 4/ /‘ 1
)/ /) // 0
)/ )/ )
/// y
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Agreement with tomography
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French & Romanowicz, Nature, 2015



Agreement with tomography
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Agreement with tomography
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‘Pipe’ beneath Hawaii

At least 200 km high,
probably = 300 km

About 200 km across

«

Shape at base?
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Cottaar ‘unsually large ULVZ

450 km 0OVs = -20 %

/ 4 a/,
/ 7 /
/ W 14 7/
/ 4 /1
A 14 J Y / v [ /
) 740/ / f/ 1 14 W4
/ 4
/ 7/ 7 1y, / ‘/
// 74/ /
/ 7 /Y 4 / /
/ 71/ A, /)
)y /// / 7110 f
/ 4 / /
/ e /) 0 1 "/,
17/ b/4/W)
W14 1/ 0 4
/ 4 f/ Y 9
1178/ 4 / /
y/ 4 V1 /17
/ iy Y 1]/4
{/ i i
g 1 f
(LB /) /
4
)
7 7
/
"4 /7 ////
y 1

7
/, / /
/ 7 1 /
7,
Wi /
[/ // /
4 /4 /
/
/ ’// )
(/4 /4 /
f /
/ TN ) /
/ 7,
/
/i y/ 1/" / A
) 7
// /) / y [/
J,
y i
/ /
) /¢

h = 50 km

4
a
/l

/l
W

/ 7
/’/ ///
a /)
/ f Wi -
7/ f%//// ~ = ' ///(/
7/ /I ) /i
z///é/ //l[/m'zm// D
vy ////, / Y 7
/ '/ /// /) /) //
/ ///’/ 1/,

)

Cottaar et al., EPSL 2012



