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ABSTRACT

To understand the dynamics of a subduction zone, seismic anisotropy is often used, despite the difficulty of constraining anisot-
ropy in the sub-slab region. However, particularly due to constraints imposed by deformation patterns in the mantle surrounding
subducting slabs, seismic anisotropy is usually chosen as a better tool. In this study, the dynamics and kinematics of the Hellenic
subduction zone and its impact on mantle convection related deformation are investigated by using source-side seismic anisot-
ropy. To this aim, shear wave splitting parameters of local and teleseismic S waves from intermediate and shallow earthquakes
are measured. Then, they are combined with splitting parameters obtained from teleseismic SKS and SKKS waves in order to
determine variations in seismic anisotropy with depth. Although in the study area strong deep earthquakes are not available, our
preliminary splitting results are quite reliable. Also, they are fairly consistent with the presence of azimuthal seismic anisotropy in
the asthenosphere below the slab. The averaged fast polarization directions obtained from the analysed teleseismic events show
N-S orientations. Additionally, we observed that S-wave fast polarization directions are nearly parallel to the present extension
direction of Western Anatolia. It might be suggested that anisotropy may localize within the lower crust, but does not appear to
be associated with the present lithospheric extension. Average delay time of teleseismic SKS is greater than 1 s.

Keywords: Source side anisotropy; shear wave splitting; subduction zone; Aegean region.

oz

Yitim zonu dinamiklerini anlamak icin yitim alt zonu bélgesindeki anizotropi sinirlandiriimasindaki zorluklara ragmen, sismik ani-
zotropi siklikla kullaniimaktadir. Bununla birlikte, 6zellikle dalan plakayi cevreleyen mantodaki deformasyon modelleri getirdigi
kisitlamalar nedeniyle sismik anizotropi genellikle daha iyi sonu¢ veren bir arac olarak secilmistir. Bu calismada, Helenik yitim
zonu dinamik ve kinematikleri ile bunlarin manto konveksiyonu lizerindeki deformasyona bagl etkileri kaynak - tarafli sismik ani-
zotropi kullanilarak incelenmistir. Bu amacla, orta ve sig depremler yerel ve telesismik S dalgalarinin kayma dalgasi ayrimlanma
parametreleri 6lctimistiir. Daha sonra bunlar, sismik anizotropide derinlige bagl degisiklikleri saptamak amaciyla telesismik SKS
ve SKKS dalgalarindan elde edilen bélme parametreleri ile birlestiriimistir. Calisma alaninda blylik magnitidli derin depremler
mevcut olmamasina ragmen, elde ettigimiz ilk sonuclar oldukca givenilirdir. Ayrica, bu sonuclar levhanin altinda astenosferin
icinde azimuthal sismik anizotropi varligi ile oldukga tutarlidir. Analiz edilen telesismik olaylardan elde edilen ortalama hizl polari-
zasyon yénleri K-G dogrultularini géstermektedir. Ayrica, S-dalgasi hizli polarizasyon dogrultusunun neredeyse Bati Anadolu’nun
buglinkl uzantisi yéntine paralel oldugu gérilmdstir. Bu durum, muhtemelen anizotropinin alt kabuk icinde lokalize olabilecegi
izlenimini vermekle birlikte mevcut litosfer uzantisi ile iliskili gériinmemektedir..

Anahtar Kelimeler: kaynak-yani anizotropi, kesme dalgasi aynmlanmasi, yitim zonu, Ege bdlgesi.
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Introduction

Numerous seismological studies (e.g., Lynner and
Long, 2014) indicated that the elastic seismic ani-
sotropy is an ubiquitous property of the earth and
manifests itself in the seismic wavefield in a variety
of ways, including both body waves and surface
waves (e.g., Polat et al., 2012). For detecting seis-
mic anisotropy within the earth, shear wave splitting
is generally used as a common tool because it is
a clear indicator of the anisotropic structure of the
earth and is generally unaffected by isotropic wave
speed heterogeneity (e.g., Silver, 1996; Savage,
1999; Long and Silver, 2009). Routine shear wave
splitting measurements yield high-lateral resolution
estimates of polarization of the fast wave (¢) and
of the delay time (8t) between fast and slow waves
(Savage, 1999). The seismic anisotropy of a medium
can be characterized by these parameters. The pa-
rameter ¢, or fast axis direction, is the polarization
azimuth of the fast shear wave and it corresponds
to the alignment of fast axes of anisotropic miner-
als such as olivine in mantle or fractures. In addition,
amount of the parameter 4t is related to the strength
and extent of the anisotropy.

Therefore, seismic anisotropy can assist us to learn
about mantle flow and deformation because anisot-
ropy is directly related to strain induced LPO (lattice
preferred orientation). So far, available anisotropy
studies show that anisotropy in seismic velocities
can be mainly caused by alignment of elastically
anisotropic crystals (rock fabric or LPO) (e.g., Chris-
tensen, 1984; Zhang and Karato, 1995), by alignment
of fluid-filled pockets (e.g., Zatsepin and Crampin
1997; Crampin, 1978), or by parallel layers of rocks
with different physical (isotropic or anisotropic) prop-
erties (Backus, 1962; Armstrong et al., 1995). Seismic
anisotropy in the upper mantle is nearly always inter-
preted as being due to the lattice or crystallographic
preferred orientation of intrinsically anisotropic min-
erals such as olivine (e.g., Meissner et al., 2006). LPO
will develop when mantle materials are deformed in
the dislocation creep regime, which corresponds to
a non-Newtonian rheology. Because olivine is the
primary constituent of the upper mantle and has a
large (~18%) intrinsic shear wave anisotropy, olivine
LPO is thought to make the primary contribution to
anisotropy observations (e.g., Karato et al., 1995). A
number of previous studies (e.g., Hall et al., 2000;
Faccenda and Capitanio, 2012, 2013) indicated that
strain-induced LPO development can be simulated

if the prevalent translation between seismic anisot-
ropy observations and mantle flow direction through
mineral physics is available. This approach has been
successful used to find out tectonic settings of sub-
duction zones (e.g., Di Leo et al., 2014). Di Leo et al.
(2014) constructed an integrated model to simulate
history-dependent upper mantle LPO development
and resulting shear wave splitting. They concluded
that incorporating the entire strain history of the de-
formed mantle is significant because LPO textures
not only change as a function of the magnitude of ac-
cumulated finite strain, but also the variation of flow
velocity gradients along the path a volume of rock.

In certain regions of the upper mantle, including the
mantle wedge of subduction zones, there may be a
contribution from other factors such as the shape
preferred orientation (SPO) of partial melt (e.g., Ando
et al., 1980; Zimmerman et al., 1999; Vauchez et al.,
2000). The presence of upper mantle anisotropy in
subduction zones has been well documented (e.g.,
Ando et al., 1983; Long and van der Hilst, 2005), but
despite advances in our understanding of the struc-
ture of subducting slabs, the character of anisot-
ropy and the pattern of mantle flow in subduction
zones remain poorly understood. Previous studies
of subduction zone anisotropy have yielded a wide
variety of shear wave splitting patterns, including
fast directions that are parallel, perpendicular, and
(less often) oblique to the trench and a wide range
of observed delay times. This is observable because
seismic waves are strongly sensitive to the varying
elastic properties along their travel paths. A variety
of factors from large-scale (e.g. aligned faults, layer-
ing) features to small-scale (e.g. aligned cracks and
crystals) features may cause seismic anisotropy. As
mentioned above, studies have shown that anisot-
ropy in the upper mantle appears to be dominated by
LPO of mantle minerals, primarily olivine (e.g., Main-
price, 2007; Karato et al., 2008), which results from
deformation. Because of the causative link between
dynamic processes in the upper mantle and the re-
sulting anisotropy, the characterization of anisotropy
using tools such as shear wave splitting can be used
to gain valuable information particularly about the
geometry of mantle flow.

Thanks to the increase in the number of deployed
seismic stations, detailed studies of the dynamics of
the sub-slab mantle have recently been done (e.g.,
Long and Silver, 2009; Hicks et al., 2012; Eakin et al.,
2015; Lynner et al., 2017). Such studies help us to
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understand the dynamics of the sub-slab mantle and
why trench-parallel anisotropy has been developed
beneath subducting slabs (e.g., Russo and Silver,
1994; Lynner and Long, 2014). The observation of
Lynner and Long (2014) is striking, as it contravenes
the predictions of the simplest two-dimensional
models of sub-slab flow and the simplest scenarios
for olivine lattice preferred orientation (LPO). They
show that the major outstanding question is whether
the sub-slab mantle remains strongly coupled to the
subducting slab, resulting in an entrained mantle lay-
er, or whether the slab and the surrounding mantle
are sufficiently decoupled to allow for escape or 3-D
return flow.

In this study, seismic anisotropy beneath Western
Anatolia and the Hellenic Subduction Zone is in-
vestigated. Similar study was done by Hatzfeld et
al. (2001) and Evangelidis et al. (2011). The studies
show that this region is an ideal setting for study-
ing subduction dynamics. Although such studies
have been done for the subduction zone, the de-
tailed structure of both the slab and the surrounding
mantle remain poorly constrained in an intermediate
depth range from 30 to ~150 km. Therefore, we used

the shear wave splitting method for improving our
understanding of the dynamic interaction between
subducting lithosphere and the surrounding mantle
beneath Western Anatolia and particularly the Hel-
lenic Subduction Zone (Figure 1). In this paper, pre-
liminary results of the study are presented.

Data and Methods

In this study, to measure teleseismic SKS, local and
teleseismic S splitting parameters, seismic signals
of teleseismic SKS/SKKS, local and teleseismic S
phases are picked up from individual seismograms
recorded by three component digital broadband
stations operated by Bogazigi University, Kandilli
Observatory and Earthquake Research Institute
(KOERI) and one permanent station, Isparta (ISP),
from the GEOFON network (Figure 2). The stations
are equipped with broadband CMG-3TD, CMG-6TD,
CMG-3ESPD, CMG-40TD, STS-2 seismometers.
SKS and SKKS phases from events at all depths with
epicentral distances between 85° and 140° were col-
lected for the stations shown in Figure 2. In addition
to this, for local S splitting analysis, local events re-

34° 36" 38" 40" 42° 44" 46

Figure 1. Tectonic map of the study area: AB: Antalya Basin; BS: Bitlis Suture; EAF: East Anatolian Fault; EAP:
Eastern Anatolia Plateau; EBSB: Eastern Black Sea Basin; IA: Isparta Angle; HA: Hellenic Arc; CA: Cy-
prus Arc , IZ: Istanbul Zone; MM: Menderes Massif; NAF: North Anatolian Fault; TB: Thrace Basin and

WBB: Western Black Sea Basin.

Sekil 1. Calisma bdlgesinin tektonik haritasi. AB: Antalya Havzasi; BS: Bitlis Sdtird; DAF: Dogu Anadolu Fayi;
DAP: Dogu Anadolu Platosu DKDB: Dogu Karadeniz Havzasi; I1A) Isparta Blklimd; HA: Helenik Yayi; KA:
Kibris Yayi; IZ: Istanbul Zonu; MM: Menderes Masifi; KAF: Kuzey Anadolu Fayi; TB: Trakya Havzasi ve

BKDB: Bati Karadeniz Havzasi.
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Figure 2. Red circles show the selected local events used in this study. High quality fast directions and time-delays
from SKS and SKKS measurements are averaged at each station. The length of bars is proportional to
&t. Each red bar represents an average measurement.

Sekil 2.  Kirmizi daireler, bu ¢alismada kullanilan secili yerel olaylarn géstermektedir. SKS ve SKKS éictimlerinden
elde edilen yliksek kaliteli hizli ybnler ve zaman gecikmeleri kullanilarak her bir istasyon igin ortalama de-
gerler hesaplanmigtir. Cubuklarin uzunlugu &t (zaman gecikme) ile orantilidir. Her kirmizi ve yesil cubuk

ortalama bir élctimd temsil eder.

corded by the seismic stations shown in Figure 2 are
collected. Distance between the recorder and the
source should be smaller than depth of focus of the
source. This criterion is strictly considered to iden-
tify clearly the impulsive character of the S-wave on
the seismogram. The shear-wave splitting analysis is
conducted on waveforms generated by earthquakes
that are within the shear-wave window. To avoid con-
tamination from S-to-P-phase conversions near the
surface, the incident angle of a ray path must be less
than the critical angle ic = sin"'(Vs/Vp) with Vp and Vs
being the near-surface velocities of P- and S—waves,
respectively (Nuttli, 1961; Booth and Crampin, 1985).
For a homogeneous half-space with a Poisson’s ra-
tio of 0.25, the critical angle is ic ~ 35° (Nuttli, 1961).
Because the low-velocity, near-surface layer signifi-

cantly bends ray paths toward the vertical, a straight
straight-line incident angle of 45° is adopted as
the critical angle in this study (e.g. Shih and Meyer,
1990; Cochran et al., 2003). The mentioned phases
are shown in Figure 3. Magnitudes and depths of
local S phases of events are greater than 4.5 and
29.0 km, respectively. In addition to them, distances
of the events are less than 10°. To provide better
azimuthal coverage for the splitting measurements,
same criteria are also applied to select teleseismic S
phase waveforms except the distance criterion. The
earthquake distances of the teleseismic phases are
greater than 10°.

Epicentral distance is also a very significant criterion
for teleseismic SKS and SKKS wave splitting analy-
sis. Core phases such as SKS, PKS, and SKKS are



Polat vd. / Yerbilimleri, 2017, 38 (3), 229-240 233

S§S

Mantle

Crust

Station

pS
sS

Figure 3. Phases that have been used for shear wave splitting studies. Solid lines are S path segments, dashed
lines are P path segments, and stars are earthquake sources. The shear wave window of 35° at the sur-
face and at the core-mantle boundary ensures phases with smaller incidence angles will yield linear S
wave particle motion for isotropic propagation (from Savage, 1999).

Sekil 3. Kesme dalgasi ayrnmlanma calismalari icin kullanilan asamalar. S yol parcalari dliz ¢izgilerle, P yol parcalan
kesik cizgilerle ve deprem kaynaklan yildizlarla gésterilmigstir. Yiizeyde ve ¢ekirdek-manto sinirindaki 35°’
lik pencere ile daha dlistik insidans acilar olusturularak izotropik yayilma icin dogrusal S dalga parcacik

hareketleri saglayacaktir.

easily observed beyond 85° as the phases avoid the
contamination by other phases, such as S, sS, and
ScS (Figure 3). Therefore, data from all the events
with the epicentral distance in the range of 85 to 140°
are selected. For this, events of magnitude > 5.8 Mw
were selected at these epicentral distances. In addi-
tion, Hypocentral depth is not an important criterion
for teleseismic shear wave splitting.

In this research, the splitting parameters of SKS and
SKKS waves are measured by using the transverse
component minimization method of Silver and Chan
(1991). The method is based upon the principle that
a shear wave is linearly polarized in the absence of
anisotropy and that passage through an anisotrop-
ic medium might result in significant energy on the
transverse component and an elliptical particle mo-
tion, which is indicative of shear wave splitting. The
method performs a grid search over all possible val-
ues of ¢ and &t (up to a reasonable maximum delay
time value, usually ~ 4 s), rotates and time-shifts the
horizontal components appropriately, and measures

the amount of energy on the corrected transverse
component, producing a contour plot of transverse
component energy for all possible pairs of splitting
parameters. The best-fitting parameters correspond
to the minimum on this contour plot; formal errors on
the measurements are calculated using the inverse
F test (Silver and Chan, 1991) and represent the
95% confidence level (and are thus approximately
2 standard deviations). The test is thus performed
for each set of possible parameters to determine
whether or not the shear wave splitting parameters
are within the bounds of the confidence region.

Firstly, shear-wave analysis window is manually se-
lected because visual inspection of individual wave-
forms is more reliable and preferable than partially or
fully automated process (.e.g., Teanby et al., 2004)
even though taking spending much more researcher
time. For a high quality measurement, energy on
both radial and transverse original waveforms should
be clearly visible. Before and after splitting correc-
tions, particle motions should be strongly elliptical



234

and linear, respectively. In addition, contour plots
of the transverse component energy should have
a small region of minimum energy and 95% confi-
dence level must be small, i.e. < 25 for@21 and 0.2 s
for B. In addition to this, low quality measurements
are defined by: 1) signal to noise ratio is lower than 5,
but should be more than 2 to see anisotropic energy
on raw radial and transverse components, 2) original
particle motion is weakly elliptical, 3) the particle mo-
tion of the corrected waveforms are only partly linear,
4) formal error in @ is + 30° and in [t is greater than
+0.2 s. For low quality measurements, visual inspec-
tion is given more importance than the formal error.
But elliptical particle motion of the original SKS and
SKKS phases and linear particle motion of the cor-
rected seismograms are very poor, so it is evaluated
as a poor quality measurement. Here the mentioned
criteria are strictly considered as evaluating splitting
parameters.

In addition to them, to measure the splitting pa-
rameters for both local and teleseismic S waves,
the smaller of the two eigenvalues in the horizontal
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covariance matrix (e.g., Silver and Chan, 1991) is
minimized. Minimizing the second Eigenvalue of the
horizontal covariance matrix provides us to make no
a priori assumptions about the initial polarization di-
rection of the shear wave. Hence, by using this meth-
od lateral S wave velocity heterogeneity’s influence
on anisotropy are able to be considered. However,
this method is not as well as the minimization of the
tangential component.

The horizontal covariance matrix is defined as:

Cij = Z:Zl(ui(k —n+8t) * uj(k)) eq.1

In eq.1, n is the sampling rate, N is the total number
of data points for the given time series and k is the
digital time index. The is the delay time and u is a
split shear wave (see Silver and Chan, 1991 for detalil
information about the equation).

It is well known that shear wave splitting is a measure
of the integrated effects of all anisotropic media along
the entire ray path. Therefore, it is not easy to con-
fine the depth of seismic anisotropy. However, in this
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Figure 4. Events used in this study are displayed as a function of depth and distance for each station. The used
earthquakes are not illustrated with true sections. The numbers correspond with those in Table 1.

Sekil 4. Bu calismadaki olaylar, her bir istasyon icin derinlik — mesafe fonksiyonu olarak gdsterilmistir. Kullanilan
depremler gercek kesitlerle gésterilimemistir. Sayilar Cizelge 1’dekilerle aynidir.
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Figure 5.(a) An SKS wave recorded at station ISP and (b) a direct S wave (Event ID). The red lines show time win-
dow on traces for SKS and the direct S phases. The beginning and end time of the measurement window
was manually picked. Amplitudes on all seismograms are traced-normalized within the selected time

window.

Sekil 5. (a) Istasyon ISP’de kaydedilen bir SKS dalgasi ile (b) dogrudan bir S dalgasi (Olay ID 07). Kirmizi gizgiler
SKS ve dogrudan gelen S fazlarinin zaman penceresini géstermektedir. Olctim penceresinin baslangici ve
bitis zamani el ile secilmistir. Tim sismogramlardaki genlikler, secilen zaman araliginda normalize edilerek

cizilmistir.

Table 1. Events used for local S wave.

Cizelge 1. Yerel S dalgasi icin kullanilan depremler.
ID Year Julday Hr/mn Lat. (deg) Lon.(deg) Depth (km) Mb
01 2005 329 093056.90 35.02 23.32 32 5.2
02 2006 099 232719.81 35.17 27.24 32 5.10
03 2006 046 104118.50 36.16 23.37 64 4.50
04 2006 008 113455.64 36.31 23.21 66 6.70
05 2005 134 234650.53 35.69 31.58 69 5.10
06 2006 251 223910.40 36.37 27.71 77 4.50
o7 2005 302 101707.30 35.46 22.44 80 4.60
08 2005 149 085535.80 38.26 22.73 104 5.00
09 2006 109 054042.30 36.67 26.94 131 4.70
10 2005 213 133500.20 36.57 26.78 133 5.00
11 2005 186 102925.10 36.53 27.07 139 4.60
12 2006 225 103512.70 34.42 26.57 32 5.20

study we overcome this problem by using this way
that is based on measuring depth distribution of seis-
mic anisotropy by studying the shear wave splitting
of S waves generated from intermediate and shallow
earthquakes (Figure 5 and Table 1). According to this
approach, if azimuthal seismic anisotropy is evenly
distributed with respect to depth, upgoing S waves

originating from deeper hypocenters will have larger
lag times than S waves originating from shallower
earthquakes. It suggests that the lag times from the
upgoing split S wave might be used to place some
constraints on the depth of azimuthal anisotropy in
the subducted slab and the overlying mantle wedge.
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Results

The fast polarization directions of nearly all the sta-
tions at the southern margin of Peloponnese are ori-
ented NW-SE and are parallel to the Hellenic Arc. Al-
though the delay times of ISP and ANTB stations are
different from HDMB, DALT, FETY and BODT sta-
tions shown in Figure 2, their fast polarization direc-
tions are all oriented NW-SE. In addition, we found
that the fast polarization directions at stations ANTB
and BALB are not parallel to the Cyprus Arc. Analy-
ses of local S waves recorded by station BALB yield
an average fast direction of NE-SW and lag time of
approximately 1 sec (Table 2 and Figure 6). In addi-
tion to this, the measured local S wave splitting re-
sults at BALB are significantly consistent with finite
strain related to the subducted slab (Figure 6 and
Table 2) because finite strain developed within the
subducted slab is related to time-dependent defor-
mation (e.g., Li et al., 2014).

The fast polarization directions obtained from sta-
tion ISP are not uniformly consistent, but they are
compatible with the geometry of the slab (see Figure
2). However, the difference in lag times from local,
teleseismic S and core refracted SKS/SKKS phases
is 0.5 (see Figure 5). It indicates a significant amount
of seismic anisotropy located in the epicentral depth.

Table 2.

Discussions and Conclusion

From the combined analyses of SKS, SKKS, local
S, and teleseismic S waves, we conclude that seis-
mic anisotropy is present in the mantle including the
asthenosphere. Alternatively, an anisotropic layer
would have to be present at the base of the 410 km
discontinuity to produce the difference in the split-
ting parameters we observed. Although our data (Ta-
ble 1) does not allow us to reach precise conclusions
regarding the extent or distribution of anisotropy
within the descending slab, comparison of local S
wave splitting to SKS and SKKS splitting at our sta-
tions combined with the analysis of source-side ani-
sotropy in the region seems to present compelling
evidence of deep anisotropy below almost 100 km
depth. Although the depth of anisotropy determined
from the local S data is ambiguous, it is possible to
combine local S splitting measurements with the tel-
eseismic S and receiver-side splitting measurements
to find the deep anisotropy residing within the slab.

Additionally, we suggest that the observed anisotropy
at the subduction zone is unlikely due to metastable
olivine because of its age (e.g., Ohtani et al., 2004).
However, lattice preferred orientation of olivine min-
erals in the Western Anatolia is likely associated with
the pervasive stretching of the Western Anatolian

Shear wave splitting measurements from local S waves for BALB. ¢ and &t show fast polarization direc-

tion and delay time, respectively. Baz is the back-azimuth (deg) and DF is the estimated error of the fast

polarization direction.

Cizelge 2. Yerel S dalgasindan BALB istasyonu icin elde edilen kesme dalgasi ayrimlanma éictimleri. ¢ ve 8t sirasiyla
hizli polarizasyon yéntii ve gecikme siiresini gésterir. Baz: geri azimut acisi; DF: hizli polarizasyon ydnintn

tahmini hatasi.

ID Julday ®(deg) + DF 31(s) + error Baz (deg) Dist (deg) Depth(km)
01 329 -39.47+/-14 1.10+/-0.05 219.64 5.87 32
02 099 83.04+/-19 1.25+/-0.10 186.71 4.49 32
03 046 -20.44+/-14 1.00+/-0.14 227.16 4.98 64
04 008 -10.99+/-7 1.20+/-0.05 229.44 4.97 66
05 134 61.63+/-15 1.40+/-0.45 142.19 4.92 69
07 302 -24.01+/-17 0.64+/-0.20 252.70 6.01 80
08 149 34.14+/-15 1.25+/-0.10 194.69 6.44 104
09 109 -64.93+/-21 1.16+/-0.14 194.32 3.06 131
10 213 10.42+/-124 1.16+/-0.10 196.15 3.19 133
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Figure 6.Local S waves splitting parameters (source side) beneath station BALB.
Sekil 6. Istasyon BALB’ deki kaynak-yani lokal S dalgasi ayrnmlanma parametreleri.

lithosphere. Some of high pressure and high temper-
ature (high P-T) experiments carried out by research-
ers (e.g., Kubo et al., 2002; Kawakatsu and Yoshioka,
2011) indicated that metastable olivine might persist
in a cold core of a slab due to the low rate of reaction
associated with the olivine to wadsleyite phase trans-
formation because the expected reaction can be ac-
celerated or decelerated depending on the amount of
water present in the slab mantle.

Although measured splitting parameters in the Cy-
prus arc (CA) (Figures 1 and 2) are not robust, it might
be possible to suggest that seismic anisotropy within
the CA is likely related to the present-day deforma-
tion. Hatzfeld et al. (2001) indicated that seismic ani-
sotropy measured from SKS and SKKS teleseismic
events measured at 25 stations deployed in the Ae-
gean seems an inhomogeneous pattern. Meanwhile,
an untidy pattern of @, similar to the splitting results
of Hatzfeld et al. (2001), is observed at stations such
as BALB. The consistency between the fast polariza-
tion directions of SKS (Hatzfeld et al., 2001) and local
S waves suggests (see Figure 6) that the presence of
anisotropy in the northwest part of the Hellenic sub-
duction zone (Figure 1) is linked to coherent mantle
flow. Besides, the measured small delay time in this

region presumably is related to the deformation age
of the subducted zone.

By this study, we concluded that azimuthal seismic
anisotropy is present in the HSZ (the HSZ denoted as
HA on Figure 1) and is related to slab break off (Fac-
cenna et al., 2006). The orientations of local splitting
fast directions in the Peloponnese Islands and sur-
rounding areas are similar to those of Hatzfeld et al.
(2001) and our SKS and SKKS results (Polat, 2006)
(Figure 2). The consistency between the directions of
the fast-polarized SKS waves and local S waves in-
dicates that the presence of anisotropy in this region
is linked to coherent mantle flow. However, we did
not observe a similar consistency at the W-SW edge
of the WA. This difference in splitting parameters for
this part of the region may be related to complex
asthenospheric flow beneath FETY, BODT, MLSB
stations. Also, we observed that the fast polarization
directions are uniform over the whole Aegean region.
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