Anatolian Plateau Uplift Mantle Flow: Evidence From

Broadband Seismology

4 Central & Eastern Anatolian plateau
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EURASIAN PLATE BLACK SEA

4 Mantle flow field below Anatolia often
considered relatively simple. But is it?

40°

N T <~

_ £

f}qNA TOLIAN PLA TE\@ |
= N

e A new Moho depth map for Anatolia. . &:% :
e |nsight from seismic anisotropy & 36"
mantle tomography. S o

3 40 AFRICAN PLATE

ARABIAN PLATE

MEDITERRANEAN Ao
SEA

A
T T T T

24° 28° 32° 36° 40° 44°

Imperial College

LondOn lan Bastow, Chris Ogden, Thomas Merry, Rita Kounoudis, Rebecca Bell, Saskia Goes,
Jenny Jenkins, Laurence Jones, Beth Grant, and Charles Braham




Previous H-k stacking in Anatolia

Crustal Structure Radial Receiver Function
Surface e
P-wave —— Direct P
S-wave === ~
e
-
s Ps PpPs
d
el
N
S Crust PsPs+PpSs
L B I B L NN L A R I A AL A T
A A Mantle -10 0 10 20 30 40
Time (s)
2.2 .
H-K stacking
2.1 -
2.0 -
X
1.9 -
1.8 -
1.7 -
20 30 40 50

H (km)

4 Previous receiver function studies of
Anatolian crustal structure find Moho depths
increase west to east.

4 However.....big discrepancies exist
(sometimes >10km) between studies.
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A new H—k Strategy & Application to Anatolia

Station: BLCB (38.39°N, 27.04°E, 150m), RFs=39, F .,=2.0Hz
* Mean: H=29.8+1.1km, K=1.703+0.016, ACE=5.27, IDVAR=92.3, CCC=0.70
% Cluster: H=29.9+0.5km, K=1.689+0.024, F=1.8Hz, V=6.5km/s, Phase, w=(0.6,0.1,0.3)
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A New Crustal Model for Anatolia (ANATOLIA-HK21)

4 Moho depths constrained at 582
stations, including 100 for which H—k
stacking results have never before been
presented.

4 182 previously-analysed stations
abandoned for H—« stacking.

4 Crust ~45km below uplifted Eastern
Anatolian Plateau; ~25 km below western
Anatolia.

4 But... changes sometimes occur on
quite short length-scales.

4 Moho depth correlates poorly with
elevation.
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4 Residual topography calculations
confirm the requirement for a mantle
contribution to plateau uplift.

PO

4 Localized asthenospheric
upwellings in response to slab break-
off and/or lithospheric dripping/
delamination example candidate
driving mechanisms.

b AResigual Topograp
IEEEEEEES
: , =3 -2 1 0 1]
Or lithospheric dﬂ40° 44°

SHLN o Asthenospheric flow due
= | toslab break-off"/tear(’?

24° 28’ 32

drippingl/delaminationt

Ogden et al., (GJ/, 2021)

a: Kounoudis et al. (2020), b: Portner et al. (2018), c: G6gus & Pysklywec (2008), d: Bartol & Govers (2014), e: Paul et al. (2014), f: Merry et al.
(2021), g: Confal et al. (2018), h: Schildgen et al. (2014), i: Confal et al. (2020), j: Gégus et al. (2017).



Supporting Evidence From Mantle Tomography &

SKS Splitting

) S
. ¥
CYPRUS SLAB A

.
~ +

36°

1s
— SKS
SKKS

0.0 0.1 0.2 0.3 04 -5 0 5 — PKS
Uplift rate (mm/yr)  &Vg (%), 150 km depth + Null

Mantle wave speeds from Kounoudis et al., (G3, 2020)
Shear wave splitting data from Merry et a.., (G3, 2021)

4 Anisotropy consistent with asthenospheric
flow through slab gaps, and driven by
Hellenic trench retreat.

4 Evidence for westward mantle flow
driving Anatolian plate motion is lacking.

4 Small 6t/nulls in central Anatolia suggest
vertical mantle flow patterns (e.g.,
lithospheric dripping/asthenospheric
upwelling).

4 Lithospheric anisotropy beneath the North
Anatolian Fault is consistent with a mantle
shear zone deforming coherently with the
surface.
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