Crustal anisotropy along the North Anatolian Fault Zone from receiver functions
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Summary

The North Anatolian Fault Zone (NAFZ) that is considered to be one of the largest plate-bounding transform faults

Results - Profiles Results - Anisotropy maps

4 7 °
separates the Anatolian Plate to the south from the Eurasian Plate to the north. A proper estimation of the crustal NAFZ NAFZ ESF NAFZ ESF NAFZ ESF NAFZ > ’ > > 3| > 49°
anisotropy in the area is a key point to understand the present and past tectonic processes associated with the plate l l
boundary as well as for assessing its strength and stability. In this work we used data from the North Anatolian Fault A l l A’ B l l B C cC D D E E’

(NAF) passive seismic experiment in order to retrieve the anisotropic properties of the crust by means of the receiver Ezooo(-) >0 199 0 >0 100 50 100 150 200 50 100 150 >0 100 150
function (RF) method. This approach provides robust constraints on the location at depth of anisotropic bodies = 1000 }

compared to other seismological tools, i.e., S-waves splitting observations where anisotropic parameters are obtained
through a path-integrated measurement process over depth.

We computed RFs from teleseismic events, for 39 stations with a recording period of nearly 2 years, providing an
excellent azimuthal coverage. The observed azimuthal variations in amplitudes and delay times on the Radial and
Transverse RF indicate the presence of anisotropy in the crust. Isotropic and anisotropic effects on the RFs are
analyzed separately after harmonic decomposition of the RF dataset (Bianchi et al. 2010). Pseudo 2D profiles are built
to observe both the seismic isotropic structure and the depth-dependent lateral variations of crustal anisotropy in the
area, including orientation of the symmetry axis. Preliminary results show that the isotropic structure is characterized
by a complex crustal setting above a nearly flat Moho at a depth of ~40 km in the central portion of the studied area.
Strong anisotropy is present in the upper crust along some portions of the NAFZ and the Ezinepazari-Sungurlu Fault
(ESF), with a strong correlation between the orientation of the symmetry axis of anisotropy and the strike of the main
geological structures. More complex patterns of anisotropy are present in the middle and lower crust as well as in the
upper mantle.
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' ‘ ' ' Figure 5. Profiles of time-to-depth converted
harmonics. Location of the profiles is shown in
Figure 1. k=0 and k=1 harmonics are
individually converted to depth using the
reference IASP91 velocity model for each
station. For each profile, the resulting
harmonics are shown with wiggles at the
station location. On the background of each

panel, amplitude values are interpolated for
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Figure 1. (a) Map with the location of the 38 broadband
seismic stations used in this study. Stations belong to the
North Anatolian Fault (NAF) passive seismic experiment, which
operated from January 2006 to May 2008.
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Major faults are indicated in black. NAFZ, North Anatolian Fault Zone; ESF, Ezinepazari-Sungurlu Fault. Suture zones modified after Yolsal- display purpose. The last panel of each profile
Cevikbilen et al. (2012)are indicated in red. IPS, Intra-Pontide Suture; IAESZ, I1zmir-Ankara-Erzincan Suture Zone; ITS, Intra-Tauride Suture. Trace (lebeled "Energy") corresponds to the sum of
of profiles shown in Figure 3 are indicated in blue and labelled. Station used in Figure 2 (HASA and DOGL) are indicated by red triangles. The 20 | the squares of the cosine (N-S) and sine (E—
study area is indicated by a black square. (b) Example of teleseismic events distribution for station DOGL. Red circles indicate selected eventswith & -~ 5 . C Ly Ny W) contributions to the first harmonics (k = 1).
magnitude greater than 5.5 a.nd from epicentra! dista.nces between 30° apd 100° from which higlh S/N RE Coulld be computeq. With more than 2 U | L e e —— e B R R e R R Such quantity represents the “out-of-plane”
years of data, a good backazimuthal coverage is achieved for all the stations considered. (c) Major tectonic units and blocks in Turkey from Okay [ D UMW e TOUIUN B e e st 5o Ranny| N BN S e —— energy. It should be zero for an isotropic
and Tuysuz (1999). = 60 medium where we do not expect any P-to-SH | |
*g conversion, and can provide a precise location 0.0 0.4 0.8
. . a of the anisotropic material at depth. ' ' '
Stat|0n HASA Stathn DOGL 20 | The intepreted P-to-S conversion at the Moho Figure 6. Maps of total energy at three different depth ranges
(a) Radial Transverse (b) Radial mansverse 0000 B 1 | e Y | is drawn with a blue line. Boxes on the (a,b and c), with strike of the symmetry axis of anisotropy
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