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Subduction zone - where is the LAB?

T. Atwater & J. lwerks (http://animations.geol.ucsb.edu)
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Subduction zone - where is the LAB?
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Subduction zone - where is the LAB?

LAB ?

England and Katz, 2010



Subduction zone - where is the LAB?
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to viscously flowing mantle
England and Katz, 2010



The LAB - where is the subduction zone?
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Seismic methods
The LAB of the subducted slab
The LAB of the overriding plate

LAB and mantle flow in the subduction system
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Seismic methods
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* The LAB of the subducted slab



The LAB of the subducted slab

400

Distance (km)

(w>) yideQ
o o o o o o
Tp] o Tp] o Te)
~— >~— Al Al
———__—____—____—____—____—
(a8}
<€
—
1 (]
1 1
| | Qo
2
(@] 1
sl 3
1
= __ m
O
s T 5
9]
O <
O
1
1

————_————_————_————_————_

r o o o o o
O o O o Lo

~— ~— (q\] Al
< yideqQ

Kawakatsu et al., 2009



Ovultline

« The LAB of the overriding plate



Where does the overriding LAB appear?
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Where does the overriding LAB appear?
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Where does the overriding LAB appear?
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Where does the overriding LAB appear?
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Where does the overriding LAB appear?

Depth (km)

Depth (km)

----

128 . ;
-124 -123.5 -123 -122.5 -122 -121.5 -121
0 \AAZNAZSKAAAXAAN NSXAAXAAASAAANAAAANNAAAAAAAANAAAAN NI AAN NYAAAAANAL

—— wSerpentinizel . & = o =glE Tem
mantle foféarc S
20 "*"«-.,_ . - H
5asaftjn — = ontinenta
40 e ‘ == Moho _“=—mli
60 [ . - = e
-ree-surface 50/0 3 W i e
ultiples /r/z(9 ]
80 - .d CrUS[ 3
e

100 . e, - ~~ -

120 —_— | | | _iimy | N
-124 -123.5 -123 -122.5 -122 -121.5 -121

Longitude (degrees)

SHE 0 T

S-velocity perturbation (%)

Temperature (°C)

Rondenay et al., 2001
Bostock et al., 2002



Where does the overriding LAB
appear?

N
o

60

Depth (km)

80

AN

Nicholson et al., 2005

46

Juan de Fuca Pate

m

Y

100

120
0

200

MacKenzie et al., 2008

@)
o

42

U)
3
02
S

-0.05

Depth [km]

Romanyuk et al., 1998

0 50 100 150 -200 250
Horizontal distance (km)
Rondenay et al., 2001



Where does the overriding LAB
appear?
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But do we see the LAB below the arc?
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But do we see the LAB below the
arc?
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But do we see the LAB below the arc?
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But do we see the LAB below the arc?
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But do we see the LAB below the arc?
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« LAB and mantle flow in the subduction system



LAB and mantle flow
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Don’t categorize me: | am neither just a ‘trench parallel’ nor just a ‘trench
normal’ anisotropy subduction zone, | am much more complex and intriguing!
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LAB and mantle flow
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LAB and mantle flow
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Concluding remarks and outlook

The LAB and underlying mantle flow are laterally discontinuous at
subduction zones, and local high-resolution seismic imaging
techniques give us a glimpse of how the LAB system behaves

The LAB of the subducted slab appears well defined, but plunges
into the deeper mantle past the trench

The LAB of the overriding plate effectively starts landward of the
cold (potentially sepentinized) portion of the mantle wedge

The LAB of the overriding plate is not clearly imaged by
teleseismic converted-wave below the arc, except in the case of
advancing slabs where melt/fluids might be ponding

We still need to establish a link between the long-range LAB
profiles over continents and oceanic slabs by combining local and
regional imaging approaches (-> lateral extent of the influence of
subduction zones on the LAB)
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Thermal models: steady subduction
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Thermal models: advancing slab
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Thermal models: advancing slab
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Thermal models: advancing slab
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