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ABSTRACT

THE PRESENT DAY STRESS STATES IN THE MARMARA REGION

Stress tensors with the aid of a large number of fault plane solutions provide
important contributions for the evaluation of the seismotectonic setting of a region. In this
study, recent earthquake activity at Ganos offshore, Tekirdag Basin, Cinarcik Basin,
Yalova Region and Gemlik Region, which are all located on the western branches of the
North Anatolian Fault Zone, were analyzed using a current data set of fault plane solutions

derived from a very dense seismic network.

For the analysis of high quality fault plane solutions, data from KOERI and the
TURDEP project was merged. Data from a total of 105 stations, including 5 continuous
SBO stations of KOERI was used. The earthquakes were selected with the following
criteria; minimum local magnitude of 2.0, number of minimum P-wave first motion
polarity of 10 and toleration of maximum misfit of 1. During the study 85, 75, 73, 102, and
63 source mechanisms were determined in Ganos Offshore, Tekirdag Basin, Cinarcik
Basin, Yalova Region and Gemlik Region, respectively. Through the determination of
9226 high quality P-wave first motion polarities for the selected 398 earthquakes, the
number of average polarity per earthquake was 23. Average error depth, latitude,
longitude, and GAP values were also obtained as 2.75 km, 0.98 km, 1.25 km and 63°,
respectively. Furthermore, using the algorithm of Horiuchi et al., (1995), simultaneous
focal mechanism solutions of individual earthquakes and recent stress regimes along with
R-values have been determined for the five clusters. As a result, it was found out that NW-
SE trending trans-tensional stress structures leading mostly normal and oblique faulting
systems are predominant in Tekirdag Basin, Cinarcik Basin, Yalova and Gemlik clusters.
Nevertheless, Ganos Cluster was presented as a dextral strike-slip deformation system
through the transition from normal to reverse faulting system. Vertically oriented Sigma-2
axis was obtained for the Ganos Offshore cluster, whereas in all other regions Sigma-1 axis

was vertical.



Furthermore, data from KOERI and the TURDEP project was also merged in order
to analyze 25.07.2011 Marmara Sea and 16.08.2011 Gemlik Gulf Earthquakes with local
magnitudes of 5.2 and 4.0, respectively. It was stated that the stress tensor solutions
obtained using mostly small size earthquakes fit the source mechanisms of these two
moderate size earthquakes. Consequently, in this research, | have proposed a new and
comprehensive approach to the fault geometries, present stress state, and seismotectonic
structures of the Marmara Region by a detailed analysis of the results of the large number
of fault plane solutions of earthquakes in the Marmara Region using the most dense

seismic network of Turkey.
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OZET

MARMARA BOLGESI’NDEKI GUNCEL STRES DURUMLARI

Cok sayida fay diizlemi ¢oziimiiniin kullanilmasi ile elde edilen stres tensorleri bir
bolgenin sismotektonigine 6nemli dlgiide katki saglar. Bu calismada, Kuzey Anadolu Fay
Zonu’nun bat1 kollarinda yer alan Ganos Kiyisi, Tekirdag Havzasi, Cinarcik Havzasi,
Yalova Bolgesi ve Gemlik Bolgesi’ndeki gilincel deprem aktiviteleri, cok yogun bir sismik

agdan elde edilen fay diizlemi ¢6ziimlerinin olusturdugu yeni bir veri seti ile analiz edildi.

Yiksek kaliteli fay diizlemi c¢o6ziimlerine ulasmak icin, KRDE ve TURDEP
projesinin verileri birlestirildi. KRDE’nin 5 siirekli deniz dibi sismometresini de igermek
tizere, toplamda 105 istasyon verisi kullanildi. Depremler her bir depremin minimum 2.0
lokal magnitiide, minimum 10 P-dalgas: ilk varig polaritesine ve maksimum 1 uyumsuz
istasyona sahip olmasi kriterlerine gore elendi. Bu c¢aligma siiresince, Ganos Kiyisi,
Tekirdag Havzasi, Cinarcik Havzasi, Yalova Bolgesi ve Gemlik Bolgesi’nde sirasiyla 85,
75, 73, 102 ve 63 kaynak mekanizmasi ¢oziimii yapildi. Secilen 398 deprem icin, 9226
adet yiiksek kaliteli P-dalgasi ilk varig polaritesinin kullanilmasiyla ortalama polarite sayist
23 olarak belirlendi. Ortalama derinlik, enlem, boylam ve GAP hata degerleri de sirasiyla
2.75 km, 0.98 km, 1.25 km ve 63° olarak elde edildi. Dolayisiyla, bu ¢alismadaki ¢ogu fay
diizlemi ¢6ziimii ¢ok yiiksek kaliteye sahiptir. Ayrica, Horiuchi ve dig. (1995)’nin
algoritmasin1 kullanilarak her bir depremin eszamanli fay diizlemi ¢oziimii ve bu bes
deprem kiimesinin giincel stres rejimleri ile R-degerleri belirlendi. Sonug olarak, Tekirdag
Havzasi, Cinarcik Havzasi, Yalova ve Gemlik kiimelerinde, normal ve oblik fay
sistemlerine neden olan, ¢ogunlukla KB-GD yonelimli agilma seklinde stres yapilarinin
baskin oldugu goriildii. Bununla birlikte, normal fay sisteminden ters fay sistemine gegis
bolgesinde bulunmasindan 6tiirli, Ganos Kiimesi sag yanal atimli bir deformasyon sistemi
olarak ortaya koyuldu. Ganos kiyisinda Sigma-2 ekseni fay diizlemine diisey olarak
yonelmis iken, diger tiim bdlgelerde Sigma-1 ekseninin diisey dogrultuda oldugu elde
edildi.
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Ayrica, KRDE ve TURDEP projesinin verileri, lokal magnitiidleri sirasiyla 5.2 ve
4.0 olan 25.07.2011 Marmara Denizi ve 16.08.2011 Gemlik Korfezi depremlerini
incelemek i¢in de birlestirildi. Cogunlugu kiigiik magnitiidlii olan depremlerden elde edilen
stres tensor ¢oziimleri ile, bu iki orta biyiikliikli depremin kaynak mekanizmalarinin
birbirleriyle son derece uyumlu oldugu goriildii. Sonug olarak, bu arastirmada, Tiirkiye’nin
en yogun sismik aginin yardimi ile Marmara Bolgesi’ndeki ¢ok sayida depremin fay
diizlemi ¢Oziimlerinin ayrintili analiz sonuglar1 elde edilerek, Marmara Bolgesi’nin fay
geometrileri, giincel stres durumu ve aynm1 zamanda sismotektonik yapilari igin yeni ve

kapsamli bir yaklagim ortaya koyulmaktadir.
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1. INTRODUCTION

The Anatolian Block is located between the collision zone of the Arabian and
Eurasian plates and moves to the west 2-2.5 cm per year along the North Anatolian Fault
Zone. Holocene and GPS-derived slip rates imply an increase in this velocity from east to
west (Dresen et al., 2008). The Marmara Region accommodates the western branch of the
1500-km long North Anatolian Fault Zone. NAFZ is a dextral strike-slip faulting system
starting from the Karliova triple junction and vanishing in the Aegean Sea, having a
25.6+0.7 mm slip rate per year (McKenzie 1972, 1978; Dewey and Sengér 1979;
McClusky 2003), and the slip rate for the Marmara Sea is 22+0.3 mm per year (Straub et
al., 1997; Kahle et al., 2000). The M7.9 Erzincan Earthquake in 1939 initiated a new
activity of seismic moment along the NAFZ (Parejas et al., 1942). The seismotectonic
features of the Marmara Region are complicated due to the transition from the right lateral
strike-slip faulting regime of the NAFZ to the extensional regime of the Aegean Region.
Moreover, the 1912 Ganos Earthquake in the Western Marmara Sea and 1999 Izmit
Earthquake in the Eastern Marmara Sea were the last devastating earthquakes of the
Marmara Region where occurrence periods of large earthquakes near Istanbul is about one
century (Giirbiiz et al., 2000). Within that seismic gap a major Earthquake is expected
(King et al., 2001). Wright et al. (2001) asserted that the western end of the rupture of the
1999 Izmit event propagated below the Cinarcik Basin, while Bouchon et al. (2002) and
Ozalaybey et al. (2002) suggested that the rupture might be ended to the south of the
Princes’ Islands, and Pinar et al. (2001) claimed that it did not enter the Cinarcik Basin. As
a result, gaining an understanding of the seismotectonic features of the Marmara would be

a critical advance.

Crustal movement of Anatolia  illustrated in  Figure 1.1 (below) taken from
Reilinger et al. (2010) better visualize the collision of the Anatolian Block between the
Arabian and Eurasian plates. GPS-derived velocities with 95 per cent confidence ellipses
of uncertainties also designate the movements with respect to Eurasia (Reilinger et al.,
2010). The Marmara Sea, shown in Figure 1.1 (top) has a GPS-derived slip rate of 25+2
mm/yr (Reilinger et al., 2006; Reilinger et al., 2010).
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Figure 1.1. GPS velocity maps of the Marmara Region and the Anatolian Block (Reilinger
etal., 2010)

Deficiency in an understanding of transpression and especially transtension zones
(Dewey, 2012) may be one of the most important problems for the Sea of Marmara. In
order to reveal complex characteristic structures of the Marmara Region, numerous
research studies have been done in recent years using P-wave first motion polarities or
moment tensor inversion techniques to obtain fault plane solutions as well as principal
stress axes (Gilrbiiz et al., 2000; Kiratzi, 2002; Polat et al., 2002; Pimnar et al., 2003;



Bohnhoff et al., 2006; Pmar et al., 2009; Gérgiin et al., 2010; Orgiilii, 2011). In addition,
seismicities in some parts of the Marmara Region have been studied, and fault plane
solutions without derivation of principal stress axes have been obtained (Karabulut et al.,
2002; Ozalaybey et al., 2002; Sato et al., 2004; Bulut et al., 2009; Karabulut et al., 2011;
Tung et al., 2011). A microearthquake seismicity study was also done by Baris et al.
(2002). In addition, various explorations were also done to shed light on the Marmara Sea
through sea bottom observations and geological investigations to define seismotectonic
structures beneath the Sea of Marmara (Tiiysliz et al., 1998; Okay et al., 2000; Le Pichon
et al., 2001; Yaltirak and Alpar, 2002; Elmas and Girer, 2004; Robertson and Ustaémer,
2004; Seeber et al., 2004; Armijo et al., 2005; Oncel, 2006; Carton et al., 2007; Laigle et
al., 2008; Avsar and Isseven, 2009; Janssen et al., 2009; Becel, 2010; Yilmaz, 2010;
Sorlien et al., 2012). Moreover, Bohnhoff et al. (2007) investigated the seismotectonic
setting of the NAFZ and Bekler et al. (unpublished) explored the rupture process of
moderate events in the Southern Marmara Region which is important to evaluate the
24.10.2006 ML5.2 Gemlik Gulf event.

Giirbiiz et al. (2000) obtained two regional stress regimes. One of them was achieved
by compiling fault plane solutions of significant earthquakes from the global network
(Eyidogan, 1988) for the time period of 1943-1997, while the other one was achieved by
using their own fault plane solutions of 23 microseismic events for the time interval of
October-December 1995. The horizontal and vertical errors of relocations were better than
1.0 and 2.5 km, respectively. In order to get stress tensor alignments, they used the first
motion polarities of P-waves through the method of Rivera and Cisternas (1990). The
stress tensor inversion result of the global network yielded R=0.93 which is very close to
an extensional stress regime, and the result of microseismic experiment indicated R=0.5
which is exactly between extension and compression. In addition, they found that the
orientation of g; is 145° from North implying a vertical o, value. Furthermore, they
achieved a new regional velocity model for the Marmara Region by the VELEST

algorithm.

Kiratzi (2002) applied Gephart and Forsyth’s (1984) method to reinterpret
regional stresses using a total of 163 fault plane solutions along the NAFZ, and its

westward progression to the North Aegean Sea and Greece. The region was divided into 9



study areas, and the author used both previously obtained focal mechanism solutions
through waveform modeling and focal mechanism solutions of microearthquakes through
first motion polarities of P-waves. As selection of the correct fault plane is a significant
problem, Kiratzi (2002) didn’t make any choice and allowed the program of Gephart and
Forsyth (1984) to determine correct fault planes although she revealed that the program
doesn’t give correct nodal planes every time. The author noted reactivation of the old NW-
SE alignment features in Greece. Additionally, R-values vary between 0.2 and 0.7 with 90
per cent confidence limits of o; and o3 for the 9 study regions. Furthermore, she
discovered an inconsistent condition in the Marmara Region. Although the normalized
average of the fault plane solutions implies strike-slip movements and resolved stress
tensors indicate oblique strike-slip motions with strong normal components, the obtained
R-value of the Marmara Region is 0.7 pointing to a transpressional stress regime. The
author verified this result, signifying the region as an example of a shortening area which is

indicated by source mechanisms.

Polat et al. (2002) performed a study in the Sea of Marmara for the time interval of
17 July-2 November 1999 that also includes the 17 August 1999 M7.4 Izmit Earthquake.
They achieved 60 focal mechanism solutions for the purpose of obtaining the stress regime
subsequent to the izmit Earthquake with the analysis of the events recorded between 17
August and 24 September 1999. They were also able to forecast an alignment of
approximation of N82° for the main shock and N78° for the precursor with the usage of P
wave first motion arrivals. They pointed out that the recorded seismicity before the Izmit
Earthquake, especially during the 1995 experiment, indicates a continuity of a seismic gap
along the Izmit Bay soon before July and August 1999 when clustered earthquake activity
was observed in the region. In addition, regarding previous different studies, they
emphasized that before the 17 August main shock, o, was vertical and g; was N32° to
N35° oriented, and after the Izmit main shock this condition was the same. On the other

hand, o; and o, indicated an oblique faulting system instead of a strike-slip one.

Pmar et al. (2003) established the moment tensors of 64 small and moderate size
earthquakes most of which were recorded beneath the Marmara Sea with the use of the
method of Kuge. Separating the Eastern and Western Marmara regions, they reached
principal stress axes through the method of Gephart & Forsyth (1984), Gephart (1985,



1990). As a result, they obtained the following azimuth and plunge values of ¢4, 05, and g5
for the Eastern and Western Marmara, respectively: 128°-18°; 19°-69°; 221°-11°, and 112°-
18%; 9°-36°; 223°-49°. Azimuths of the Eastern and Western Marmara Sea were attributed
to a counter-clockwise rotation from east to west. Plunge of o, was vertical in the east, but
closer to horizontal in the Western Marmara, indicating shear and transpressive tectonic
regimes, respectively. They even found homogenous stress field in the Eastern Marmara
and heterogeneous stress field in the Western Marmara on the alteration of strike of the
NAFZ from E-W to WSW-ENE with the help of moment tensor solutions. Some
secondary faults were also mentioned in the Sea of Eastern Marmara with the
interpretation of nearly E-W trending NAFZ. Furthermore, they suggested a right step-over
in the Eastern and left step-over in the Western Marmara Sea. Concerning the historical
seismic activity of the Marmara Region, they proposed that the 1509 Marmara Sea
Earthquake was the last major event between the Princes Islands and Ganos faults, and if
the whole area were to rupture in a single earthquake, it may create an earthquake with
Mw=7.9.

Bohnhoff et al. (2006) explored 446 focal mechanisms of aftershocks of the M7.4
1999 izmit Earthquake for 4 earthquake clusters for the time span 17 August and 12
November. Focal mechanisms of 254 events were, determined from a 41-station network,
obtained through a double-couple model (FPFIT program, Reasenberg and Oppenheimer,
1985), whereas focal mechanisms of 192 events originated from other published studies
(Karabulut et al., 2002; Ozalaybey et al., 2002; Polat et al., 2002; Orgiilii and Aktar,
2001). They also investigated stress regimes in order to obtain local stress areas using the
method of Michael (1984, 1987). They pointed out that regions with small coseismic slip
present mostly normal faulting features, whereas fields with large coseismic slip mainly
exhibit strike-slip faulting features. A few thrust faults close to Yalova were also observed.
They suggested that the NAFZ has three or more branches in the west. It was concluded
that the regional stress field of the Marmara and local coseismic stress field of the Izmit
Earthquake had nearly the same orientations, and stress partitioning and rotations were

clearly seen in the local stress fields subsequent to the izmit main shock.

Pinar et al. (2009) explored stress tensor orientations before and after the 1999 izmit

earthquake. They first used the Harvard CMT catalogue and the source mechanisms from



Eyidogan et al. (1991) in order to determine a regional stress regime with the use of fault
plane solutions of large events since 1943 through the method of Gephart and Forsyth
(1984). Then, comparing FPFIT routine with the program of Horiuchi et al. (1995), they
examined that even fault plane solutions of P-wave first motion polarities were not well
constrained, and the program of Horiuchi et al. (1995) generated better fault parameters for
a cluster of events and a uniform stress field. Therefore, after the analysis of 545
aftershocks with the criteria of a minimum of 10 P-wave first motion polarities and
maximum 1 misfit, they obtained stress orientations of the seven aftershock clusters of the
1999 izmit Earthquake using the program of Horiuchi et al. (1995) for the purpose of
determination of postseismic stress field. Consequently, they asserted an extensional stress
regime for the Cinarcik cluster and a vertical a5 around the area, and a compressive stress

axis for the Yalova cluster which was attributed to negligible coseismic slip.

Gorgiin et al. (2010) determined 221 fault plane solutions of the 1999 Izmit
Earthquake aftershocks recorded in Diizce and Karadere segments between 22 August and
17 October using FOCMEC (Snoke, 2003) program. Maximum azimuthal gap value is
110° and the minimum number of P-wave first motion polarities is 10 for every earthquake
with an average of 15 first motion polarities and 92° azimuthal GAP. To obtain three
principle stress orientations, they used the method of Michael (1984, 1987). The result is

that the Diizce area has a vertical o, orientation with a plunge of 84.

Orgiilii (2011) investigated seismicity and principal stress axes of the Marmara
Region, and most of the events in the Eastern Marmara were claimed as earthquake
swarms triggered by the 1999 izmit mainshock. She obtained fault plane solutions of 35
earthquakes (3.3 < Mw < 4.9) in the Eastern Marmara Region by the regional moment
tensor inversion algorithm of Dreger and Helmberger (1991, 1993) and Dreger & Lanston
(1995) for the time span 1999-2006. Source mechanisms of 54 earthquakes (2.5 < Md
<5.0) in the Marmara Sea were also achieved by the use of first motion polarities through
FPFIT algorithm (Reasenberg & Oppenheimer 1985). The method of Michael (1984,
1987) was used to reach principal stress axes of the Marmara Sea. As a result, Orgiilii
(2011) asserted that Marmara Sea was predominantly under the right lateral strike-slip
deformation with integration of normal and thrust faults in some local areas, and the

Eastern Marmara has roughly two alignments after the Izmit Gulf; one is the fault of the



Cinarcik Basin and the other is the one or may be more branches on the Southern Cinarcik
Basin. A limited number of normal faulting mechanisms were found in the town of
Cinarcik. The author also suggested an unclear alternative between the negative flower and
pull-apart structures for the Central Marmara Basin, but she drew attention to the
extensional features. Furthermore, she pointed out a transpressive stress regime for the

Western Marmara Sea.

It should also be noted that almost all of these scientific studies used the aftershock
activity of the 17 August 1999 izmit Earthquake for the analysis of the Eastern Marmara.
Fortunately, 5673 earthquakes were recorded in the whole Marmara Region with ML>1.0
between the dates 02.09.2006 and 31.03.2011, but due to the deficiency of a very dense
network, very few earthquakes could be analyzed with ML<3.0 up until now. Dresen et al.
(2008) also remarked on the stress orientations of the NAFZ in the Marmara Region as
these kinds of studies are mostly based on a small number of large earthquakes (Heidbach
et al., 2004) and aftershocks (Bohnhoff et al., 2006). What is more, a magnitude >7.0
earthquake is expected in the Marmara Sea and would severely affect the Istanbul
metropolitan area with its 13 million inhabitants. Therefore, this current thesis study was
conducted with the purpose of exploring small earthquakes using a high quality data set in
order to make substantial contributions regarding the seismotectonic features of the

Marmara Region.

In this study, orientations of the principle stress axes for the five most obvious
earthquake clusters in the Marmara Region were investigated with the use of a large
number of simultaneously determined fault plane solutions for the time span 02.09.2006
and 31.03.2011. In order to achieve this purpose, data from the National Earthquake
Monitoring Centre (NEMC) unit at the Kandilli Observatory & Earthquake Research
Institute (KOERI) and the Scientific & Technological Research Council of Turkey
(TUBITAK) were merged using the earthquake catalogue of TUBITAK. P and S phases
and P-wave first motion polarities were defined with the visualization of waveforms on
PQL-II screen. After the elimination of events in the Ganos Offshore, Tekirdag Basin,
Cinarcik Basin, Yalova and Gemlik clusters, the number of earthquakes decreased from
600 to 398. The criteria for the earthquake selections were that each event had to have at

least 10 P-wave first motion polarities and no more than one inconsistent station. Then,



398 earthquakes were relocated through the method of HYPOCENTER 3.2 and source
mechanisms were determined by the use of the FOCMEC algorithm (Snoke, 2003). Using
the FOCMEC program was not actually an obligation to get individual fault plane
solutions because the program of Horiuchi et al. (1995), which was used to reach stress
tensors, can make simultaneous determinations of fault plane solutions for a single
earthquake cluster. Minimum possible grid search interval on a focal sphere is five degrees
for the program of Horiuchi et al. (1995). For this reason, the FOCMEC program was also
used to obtain source mechanisms with the sensitivity of one degree of grid search interval.
The average polarity per earthquake is 23 and depth error value is 2.75 km. Then, using the
outputs of the relocations, simultaneous fault plane solutions and orientations of principle

stress axes were determined by the program of Horiuchi et al. (1995).

As a result, some reverse fault mechanisms were obtained in the Ganos cluster and
this corresponds to the Ganos uplift. Furthermore, stress tensor results of the Ganos cluster
characterize a strike-slip regime, whereas the other four clusters are extensional stress
regimes which are also compatible with the tectonic structure of the Sea of Marmara as
pull-apart basins are involved. In addition, land earthquakes of the Gemlik cluster have
right lateral strike-slip faulting mechanisms. Maximum principle stress axes in Ganos
Offshore, Tekirdag Basin, Cinarcik Basin and Yalova regions are NW-SE trending, while
in the Gemlik region Sigma-1 is close to W-E orientation. Our results show that
considering recent seismic activity in the region, all three branches of the NAFZ in the

Cinarcik Basin are active faults.



2. TECTONIC SETTING AND SEISMIC ACTIVITY OF THE
MARMARA REGION

Tectonic structure of the Marmara Region is run by the dextral strike-slip motion of
the 1500-km long North Anatolian Fault Zone that starts from the Karliova triple junction
in the east and joins to the Aegean Sea in the west during the late Miocene Period. The
NAFZ accommodates westward motion of the Anatolian block relative to Eurasia due to
the collision between Arabian and Eurasian Plates. The length and width of the Marmara
Sea Basin is about 230 km and 70 km, respectively, with a shallow shelf to the south and a
series of sub-basins to the north--the Tekirdag, Central, Cimarcik, Karamiirsel, and Izmit
Basins (Ambraseys, 2002). In general, transtensional and transpressional zones attribute to
the unclear features (Dewey et al., 2012) in particular regions. Since it involves many
extension and strike-slip zones, the Marmara Region may be considered a very complex

structure.

The western part of the NAFZ has especially complex features, splitting into three
main strands in the Eastern Marmara Region. One of these branches passes by through
Sapanca Lake and enters the Gulf of Izmit, while the central branch extends to the Gemlik
Gulf via Pamukova and Iznik Lake, forming the Gemlik pull-apart basin. The southern
branch runs into the iznik Lake and Bursa. The southern strand splits again into central and
southern strands, the former passing south of iznik and the latter south of Bursa, by the
existence of the lakes of Apolyont and Manyas into the North Aegean extensional feature
(Ambraseys, 2002; Yaltirak, 2002). Moreover, Bulut et al. (2012) found greater average
velocity contrasts of Vp and Vs velocities in the Southern Mudurnu segment compared
with the Northern one, using early P waveforms. The Adalar-Thrace Fault extends from
Tuzla to Thrace and it loses its extensional character from east to west, since its fault
character turns into strike-slip in the Central Marmara. The Ganos Fault inclines normal
faults on the western, southern and northern boundaries, while compression characters

such as Gelibolu Peninsula exist through the south (Yaltirak, 2002).

Throughout history, various views have been stated related to the active fault

structure of the Marmara Region (Yaltirak, 2002), and some important tectonic models
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have been foreseen (Figure 2.1). The first column (Barka and Kadinsky-Cade, 1988; Wong
et al., 1995; Ergiin and Ozel, 1995; Barka, 1992), the second column (Parke et al., 1999;
Siyako et al., 2000; Okay et al., 2000) and the third column of Figure 2.1 (Le Pichon et al.,
1999; Aksu et al., 2000; Imren et al., 2001) characterize the investigated Pull-apart, En-
echelon and Master Fault models for the Marmara Sea, respectively. Bold lines indicate the
main faults and thin lines signify secondary faults. Yaltirak (2002) also stated that the Sea
of Marmara is formed by the Tekirdag Basin in the west, the Central Basin in the middle
and the Cinarcik Basin in the east which split each other by NNE-SSW oriented ridges.
The Sea of Marmara was found to be a graben or a structure of right-lateral faults

exhibiting an overall normal motion (Barka and Kadinsky-Cade, 1988).

A Pull-apart models B En echelon models C Master Fault models
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Figure 2.1. Tectonic models for the Sea of Marmara (Yaltirak, 2002)

The more recent study of Le Pichon et al. (2001) stated the basin of the Sea of
Marmara as it was under the control of a strike-slip fault that extended between the Gulf of
Izmit and the Gelibolu Peninsula. Nevertheless, a proposed bathymetry and fault model of
Ambraseys and Jackson (2000) by the use of seismic reflection surveys and focal
mechanisms of a few earthquakes indicate a series of pull-apart basins which are bounded
by mostly short strike-slip and normal faults that implies a significant regional extension
that is responsible for the formation of the Marmara Sea Basin. In addition, Ambraseys

(2002) investigated the depths and steep bathymetric gradients for the demonstration of
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high seismicity in the Tekirdag and Cinarcik sub-basins, the western and eastern portions

of the Marmara Sea, respectively.

Using multi-beam bathymetry and high resolution multichannel seismic reflection
data, Armijo et al. (2005) proposed that the geometry of submarine scraps in the Marmara
Region is under the control of a segmentation of the pull-apart fault system. Additionally,
they characterized a large component of normal slip along the southern margin of the
Tekirdag Basin. The pull-apart model of Armijo et al. (2005) is stated in Figure 2.2. This
model proves to be very important for the tectonic and morphological structure of the
Marmara Region. The figure also shows the inner pull-apart of Central Basin clearly. The
trace of colour outlines and dates indicate the earthquake breaks with the pull-apart of the

Marmara Sea.

Figure 2.2. Active fault and bathymetry map of the Marmara Sea (Armijo et al., 2005)

Long term seismicity analyses of the Marmara Region over the last 500 and 200
years are investigated by Ambraseys and Jackson (2000), and Ambraseys (2002).
Ambraseys (2002) identified 581 earthquakes during the last 20 centuries in the Marmara
Sea, and investigated the seismicity of the last 2000 years which might account for the
2.2+0.3 cm/yr dextral strike-slip. Earthquakes recorded on the northern strand of the NAFZ
in the Marmara Region have dominantly right lateral strike-slip mechanisms with E-W
orientation and their magnitudes alternate between 6.6 and 7.4 with ~10 km focus depth
(Yaltirak, 2002). Yaltirak (2002) also stated that earthquakes smaller than M6.4 have
different fault mechanisms such as the NW-SE trending extensional mechanism of the

1963 event on the Princes’ Islands Fault. Furthermore, right lateral strike-slip offsets of the
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9 August 1912 Earthquake between Gazikdy and Saros Gulf were smaller than 5.5 m
(Altunel et al., 2000; Altinok et al., 2001). Yaltirak (1996) also identified NE-SW trended
reverse faults oblique to the main Ganos Fault. In addition, an earthquake that occurred in
1975 on the Northern branch of the NAFZ close to the Saros Gulf (Yaltirak and Alpar,
2002) identifies a dextral strike-slip offset with a normal component (Taymaz, 1990,
2000). Fault plane solutions in the Gemlik Gulf indicate oblique faults as a result of the
investigation of Giirbiiz et al. (2000), existing on the middle strand of the Western NAFZ.
The largest earthquakes of the southern branch of the Western NAFZ are the 1964 Manyas
(Ms6.8; Bekler et al., unpublished) and the 1983 Yenisehir earthquakes (Ketin, 1966;
Taymaz, 1990). Additionally, as historical seismicity is shown in Figure 2.3, the northern
strand of the NAFZ in the Marmara Sea is seismically more active than the southern one
(Giirbiiz et al., 2000). The latest destructive earthquakes of the northern strand of the
NAFZ are the 1963 M6.3 Carcik, 17 August 1999 Izmit and 12 November 1999
earthquakes. Moreover, the 17 August izmit Earthquake has a W-E aligned pure right
lateral strike-slip mechanism, while the 12 November event has a W-E oriented right

lateral strike-slip mechanism with a normal component (Bohnhoff et al., 2007).

Figure 2.3. The occurrence years and possible locations of historical earthquakes (redrawn
from Ambraseys, 2002)
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3. DATA AND METHODS

3.1. General

Knowledge of the accurate state of stress in the Earth’s crust is substantial to
understand the mechanics of earthquakes and structural deformations (Gorgiin, 2008).
Since obtaining direct stress measurements is impossible the radiation patterns of seismic
waves must be used in order to achieve features of earthquakes and deformation of stress
(Kostrov and Das, 2005). Therefore, observation of initial motion polarity and the
amplitude of P waves provide the opportunity to obtain the direction of radiation of an
earthquake.

Explosion Earthquake (strike-slip)

SH-& Lo P-& Rayleigt

+ mmm Compression
— mmm Dilatation

Figure 3.1.1. Schematic sketches of an idealised underground explosion and a pure left
lateral strike-slip earthquake (Bormann, 2002)

An idealised underground explosion and a vertical pure left lateral strike-slip
earthquake are depicted in Figure 3.1.1. As is clear, an ideal explosion produces outward
oriented compressional initial motions in all radial directions (spherical symmetry),
whereas an earthquake produces polarities in different directions and amplitudes, so
earthquakes are examples of double couple forces (Bormann, 2002; Lay and Wallace,
1995). Considering an earthquake source and Doppler Effect, P wave first motion
polarities and amplitudes change with the positions of seismic stations relative to the

hypocenter of the event. The program of Focmec (Snoke, 2003), used in this study,
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provides the opportunity for different weight qualities for polarities which results in more

accurate solutions.

Direction of motion of
the hanging wall

Hanging wall
Foot wall

Figure 3.1.2. Angles describing a fault source (Bormann, 2002)

Fault geometry is defined by three angles which are called strike, dip, and rake, as
can be seen in Figure 3.1.2. Fault strike is measured clockwise from north, depicting the
orientation of the fault. Fault dip is measured from vertical to horizontal signifying the
steepness of the fault. Fault rake/slip angle represents the direction of the slip vector of the

hanging wall, the active fault plane of the fracture area relative to the foot wall.

The left part of Figure 3.1.3 represents pure normal, thrust, left lateral strike-slip,
right lateral strike-slip and down-slip types of earthquake faulting mechanisms for some
dip and rake angles (Bormann, 2002). In this figure, all the faults are NE-SW oriented,
namely their strike angles are the same. Also, the right part of Figure 3.1.3 indicates lower
hemisphere “Beach-ball” presentations of some basic earthquake faulting types (Bormann,
2002). White areas correspond to downside and black areas correspond to upside first
motion polarities. “P” and “T” designate the dilatational (pressure) and compressional
(tension) areas, respectively, and they are perpendicular to each other. Each event also has

a “B” (Null) axis which is perpendicular to the others.
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Figure 3.1.4. Nine components of a stress tensor (Bormann, 2002)

Obtaining many focal mechanism solutions for a specific area can allow a
seismologist to state a regional stress regime by the use of source parameters such as P and
T axes since they are vital for the stress analysis. As illustrated in Figure 3.1.4, an
earthquake stress tensor consists of nine components. On the other hand, with the
diagonalization of this stress tensor matrix, one can obtain three principal stress axes and
rotation angles (Nowack). Governing a fault stress, the maximum compressive axis P, the
intermediate axis B, and the minimum axis T, also called the greatest extensional axis,

constitute the diagonal elements of this matrix.

3.2. The Data for Focal Mechanism Estimations

In order to reach the focal mechanisms with the best fit, | merged the data of 40-BB,
10-SP and 5-SBO stations of KOERI, and 50 BB and SP stations of the TURDEP Project
consisting of 43 from TUBITAK, 5 stations from AFAD, and 2 stations from Sentez

Company. The sampling interval of the KOERI stations is 50 sps (samples per second) and
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that of the AFAD stations was 50 sps historically but is now 100 sps. The sampling
interval of all the TUBITAK stations is 100 sps.

Second, | selected clearly visible earthquake clusters which were located around the
Ganos, Tekirdag, Cimarcik, Yalova and Gemlik areas, using the current earthquake
catalogue of TUBITAK-MRC. After the achievement of all the events in these clusters, |
eliminated the earthquakes which have local magnitude values less than ML2.0 determined
through the program of SEISAN. | used Tubitak local magnitude values following this
selection, so some of the earthquakes in the catalogue were seen as smaller than ML2.0 in
local magnitude value. | also checked the earthquakes around Gemlik and Yalova regions
using the earthquake and explosion catalogues of M.S. Thesis of Deniz (2010) in order to

confirm that the event catalogue of TUBITAK did not mistakenly include any explosions.

Figure 3.2.1 indicates the seismic station distribution of this current thesis study.
Pink triangles in the figure represent BB stations of KOERI (40), and white triangles
represent KOERI SP stations (10). Yellow triangles indicate BB and SP stations of
TUBITAK (43), while green triangles stand for AFAD BB stations (5). Light green
triangles signify BB stations deployed by other corporations (2). White and purple circles
are SBO stations of KOERI (5).

Furthermore, | was able start to using data from the stations of the continuous Sea
Bottom Observation (SBO) system of KOERI after 09.06.2010, as even at that date, only
SBOS5 station was ready for use. The others were deployed later. On the other hand, due to
the fact that | have a very dense network, | was able to read a large number of P- and S-
wave arrivals and polarities. Hence, | did not have to use any filter option when
determining a types of first motions, as they can affect and even change the polarities of
the P wave first motions, and reading the accurate P-wave first motion polarities is critical
for this study. As an example, PQL Il screen-shot from the SBO stations vertical
component data of 29.02.2011 ML2.1 Yalova Earthquake can be seen from Figure 3.2.2.
Being close to the Yalova Region, data of SBO1 and SBO5 stations are very clear.



A\ BB Stations of KOER, Bogazici University (40)
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A\ BB Stafions of AFAD (5)

é BB Stations of Others (2)

A

(O)SBO Stations of KOERI, Bogazici University (5)

Tekirdag

= AA A
stanbul Z

Figure 3.2.1. Seismic stations used in this the study
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Figure 3.2.2. PQL Il screen-shot from the SBO stations vertical component data of
29.02.2011 Yalova Earthquake with ML=2.1 and origin time 03:13 (GMT)

In the third stage, | chose arrival times of P and S phases and initial motion polarities
of P waves. At first, | attempted to choose P and S phases and relocate earthquakes through
zSacWin and SEISAN, but I encountered many problems in residuals and other error
values. These problems most likely originated from having too many and so many different
types of seismic stations, so the phase identification (P and S) was done by using PQL-1I
and HYPOCENTRE 3.2 to relocate earthquakes. However, in this case | had to convert the
output files of PQL-II into Nordic format through a small program to be able to use
observed phase times for relocations by the program of HYPOCENTRE 3.2. Stations
further than 200 km were not involved in the relocations, but their polarities were used for
only a few earthquakes which were greater in magnitude than others. In addition to this, |
also had to write the types of the P wave first motions polarities manually, C for
compression and D for dilatation, since PQL-II does not do that. Using data from 105
stations, | chose accurate P and S phases as well as P-wave first motion polarities of the

600 earthquakes cluster by cluster.
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Figure 3.2.3. Cumulative frequency-polarity relationship of the five earthquake clusters

The cumulative number of earthquakes (vertical axis) versus the number of polarities
(horizontal axis) can be seen in Figure 3.2.3 for 398 earthquakes selected from the total of
600 shown in five different clusters. As can be seen from the figure, the best quality data
set belongs to the Tekirdag Basin Cluster (pink) with an average of 28, whereas the worst

data set belongs to the Cinarcik Cluster (orange) with an average of 20.
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The number of polarities | read is 9226 for the 398 selected events as 195
earthquakes with less than 10 very accurate P-wave first motion polarities and 7
earthquakes with an inadequate number of polarities and very high error depth values were
eliminated. In addition, to reach more accurate relocations, I used 5 different quality values
from O to 4 for the determinations of P and S phases to be included in the relocations.

In the next stage, Vp/Vs ratio has been selected as 1.75 (Akyol et al., 2006), and the
velocity model of Karabulut et al., (2003) was chosen after the comparison of the velocity
models of Giirbiiz et al., (2000), Bar1s et al., (2002), Karabulut et al., (2002), Ozalaybey et
al., (2002), and Bekler and Giirbiiz (2008) concerning error values, residuals and take-off
angles of these velocity models for 10 selected well-constrained earthquakes in the Gemlik
and Yalova clusters. Fourth, using ready input files of the read phase records, | have
relocated earthquakes one by one through HYPOCENTER 3.2 for each earthquake cluster.
AZMTAK (Suetsugu, 1996) and FOCAL software were used to cross check the values of
take-off angles and to see the differences in fault plane solutions to check the accuracy of
the take-off angles and its effect to the fault plane solutions. Hence, fault plane solutions
for a few well-constrained earthquakes were compared. As a result, the same fault plane
solutions obtained with the similar take-off angles obtained by HYPOCENTRE 3.2,
AZMTAK and FOCAL for the same earthquakes even though some small differences were
seen in values of take-off angles. Therefore, the HYPOCENTER program was a suitable

program to make relocations.

In the fifth stage, using the FOCMEC program as a package in the SEISAN software,
I was able to obtain very high quality fault plane solutions with the help of accurate P wave
first motion polarities. During this thesis study mostly “1 degree” and sometimes “2-5
degree” grid search intervals were used while performing the FOCMEC program to reach
the best quality in fault plane solutions. When more than 1 degree of grid search interval
was chosen, the program was sometimes unable to find any fault plane solutions without
any inconsistent station which is crucial for the accuracy of the source mechanisms.
Namely, one possible fault plane solution was obtained sometimes with the criteria of 1
degree of grid search without any misfit. Further, each earthquake being allowed no more

than one inconsistent station was one of many strict criteria.
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Finally, all the output documents of relocations were merged into one file for each
cluster. After converting these overall output files into new input files, | subjected them to
the program of Horiuchi et al. (1995) with the criteria of 5 degrees of grid search which is
the possible minimum sensibility value. Again, no more than one inconsistent station was
allowed for the fault plane solutions. Therefore, | was able to obtain two new focal
mechanism solutions for each earthquake one before and one after obtaining the stress
tensors and real fault planes. | eventually obtained the orientations of the principal stress
axes with 5 degree grid intervals for each cluster by the program of Horiuchi et al. (1995).
The last stage was the usage of the GMT 4.5.3 to obtain colorful contours in order to see
orientations of stress tensors in detail and draw all the fault plane solutions on the
topographic or bathymetric maps. All these programs were used on the Fedora 14
operating system, except for converting phase reading into the Nordic format as this
required an operating system similar to that of Windows. Additionally, Figure 3.2.4
summarizes the general stages of data process in this current thesis study.
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3.2.1. Difficulties during Data Processing

One of the primary problems during data processing was that data of the most of the
TURDEP Project stations does not include component information and station names in
their headers for 2006 and the beginning of 2007 (Figure 3.2.1.1 and Figure 3.2.1.2).
Because of this lack of information zSacWin 2010 yielded very high travel time residuals
in the location process. These difficulties potentially could have been overcome by
manually adding both component information and station names into the header files, but

doing this for each earthquake and each station would have taken far too much time.

Moreover, when | attempted to use the SEISAN software, again because of the
deficiency of header information and since there were so many waveforms, | was unable to
convert all the waveforms into the SEISAN format. Even when | wrote station information
into each header file for a selected earthquake, SEISAN could not open all the waveforms
at the same time as it cannot convert SAC files to the SEISAN format when using more
than 75-90 waveforms at once (Uger, 2011) in most cases, | had over 100 components of
data for every event.

Filters || Header = Cut | Modify | Merge TR e i e e e e
0 120 240 34
= [ALTM [ « I Joeta c
; deta 0.01 depmin  |-27301
2 |depmin 27301 depmax |-15770
= | depmax 15770 3 g
=13 2 e 1020.0
g [e 1020.01 z 120.70
& [o 120.7003 =l 12 12422
a 134 2204 0 14370
t0 1437003 E §.4748
1 9.47998 R

Figure 3.2.1.1. zSacWin screen-shot of one component data of ALTM station of
TUBITAK from the 24.10.2006 ML3.3 Gemlik Earthquake showing the missing

component information in the header of the station in 2006
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Figure 3.2.1.2. zSacWin screen-shot of one component data of ALTM station of
TUBITAK from the 25.05.2009 ML2.9 Gemlik Earthquake showing that component

information of the same station appears in the header file of the station in 2009

Furthermore, the KOERI and TURDEP datasets use are cut in different time intervals
which may be another source of these issues (Figure 3.2.1.3). Consequently, I chose
neither zSacWin nor SEISAN to select or relocate earthquakes directly. | decided to use

PQL-Il and HYPOCENTER for phase readings and relocations, respectively.
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Figure 3.2.1.3. View of a waveform group indicating that the KOERI and TURDEP data

are cut in different time intervals

Use of PQL-II also resulted in some visualization problems. PQL-II cannot be used
on a laptop screen to select phases as the time bar cannot even be seen. This problem was
solved using an external monitor. Obtaining KOERI’s SBO data in a useful format was
another difficulty as SBO data was saved in GCF format including one-hour data.
Therefore, | obtained an earthquake list for each cluster and as well as SBO data for related
times from NEMC using an external hard disk. Selecting velocity waveform files for the

required hours for each earthquake, GCF data were converted into SAC data using Scream
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4.5 on Windows 7. Furthermore, some small earthquakes were not included in the
earthquake-based data storage of NEMC but were obtained from the earthquake catalogue
of TUBITAK owing to their dense network in the Marmara Region. Downloading the
required one-hour SAC data for each component of each station for all these absent
earthquakes from the web page of NEMC, | obtained them with the help of zSacWin for

Windows 7 and unified all the data together in order to be able to use all together.

In the meantime, using more than 10 arrival times of S phases for each earthquake
resulted in increases in error depth values, but the use of many high quality S phases makes
relocations much more accurate despite increasing hypocentral error values. Manually
selecting each P and S phase, recording the type of each P-wave first motion polarity, and
whether it is compressional or dilatational was quite time-intensive. In addition, each time
| ran the program of Horiuchi et al., (1995), | had to wait 3-4 hours to see the results and
possible problems which required going back to the relocations to prepare a new suitable
input file by finding and correcting the mistakes. All of these issues actually originated
from writing polarities by hand, but each problem was carefully corrected. Hence, the
program of Horiuchi et al., (1995) allowed a cross-check for all the details of the fault

plane solutions.

In addition, fault plane solution output files of the FOCMEC program were in
PLT/HPGL format, so | was unable to convert them directly into JPEG format for use as
figures in the lists of Appendix D as it was prepared using a Windows operating system.
Therefore, I used the ‘Rename Man’ program to convert them into PS format. It was then

possible to convert them into JPEG’s with the use of ‘Paint Shop Pro 9’ program.

3.3. The Methods for Stress Tensor Inversion Using Fault Plane Solutions

Numerous methods have been developed to obtain accurate values and orientations
of stress tensors (Gephart and Forsyth, 1984; Michael, 1984; Rivera and Cisternas, 1990;
Horiuchi et al., 1995; Lisle et al., 2001; Shan et al., 2004; Sato, 2006; Otsubo et al., 2008).
The most common of these algorithms and the method of Horiuchi et al. (1995), which

was used in this study, are explained in detail in the following sections.
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3.3.1. The Algorithm of Horiuchi et al. (1995)

Shigeki Horiuchi, Guillermo Rocco, and Akira Hasegawa developed a method in
1995 for the purpose of determination of stress tensors and orientation of fault planes of a
number of earthquakes. Here is a summary of the program and details can be found in
Horiuchi et al. (1995). The method uses P wave first motion polarities and makes a

simultaneous determination for stress tensors and fault plane solutions.

Approximation of fault planes is difficult when the number of P-wave first motion
polarities is low with large estimation errors in individual source mechanisms. Scientists
who use the program of Gephart and Forsyth (1984) don’t determine orientations of fault
planes, as is not easy every time with the use of theoretic data. Hence, it shouldn’t be said
that each fault plane can be distinguished from the auxiliary plane. On the other hand,
Horiuchi et al. (1995) assert that it is possible to discriminate fault planes when original P-
wave first motions are used even if some inconsistencies are smaller or greater than the

observation errors.

In this method, it is assumed that earthquakes happen in randomly distributed weak
planes for a uniform study region, and like Gephart and Forsyth, Horiuchi et al. (1995) also
supposed that the slip direction of the faulting is parallel to the maximum shear stress
direction. The aim of the method is to determine principle stress axes and orientation of
fault planes simultaneously through P-wave polarities. Six independent components are
present in a stress tensor, and they set o, (P), 0,(B), and a5(T) as maximum, intermediate
and minimum principle stress axes, respectively. With the negligence of hydrostatic term

they obtained;

01 +0,+03=0 (3.1)

Because of the usage of P wave polarities, absolute values of principal stress axes

aren’t obtained, and the ratio of stress tensors (R) is following;

R = (01 — 03)/(0,—03) 3.2)
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It is assumed that o; > o, > g3, so for the condition of nearly equivalent values of
Sigma-2 and Sigma-3 the R-value approaches “1”, which indicate an axial compression,
for the condition Sigma-1 and Sigma-2 are nearly equivalent the R-value approaches “0”,
which characterizes also an axial extension, and for the condition of Sigma-2 is two times
greater than Sigma-3 the R-value approaches “0.5” indicating a biaxial stress state (Kiratzi
et al., 2002).

Assuming X,,Y; and Z, as unit vectors of geographical coordinates, 8, and @,, are

inclination and azimuth of the P;

P = X,cos@, sinb, + Y,sin@, sinb, + Z,cos0, (3.3)

With the use of w,, as rotation angle about P, T and B are given as;

B = Bycosw, + Tysinw, (3.4)
T = —=Bysinw, + Tocoswy, (3.5)

Where B, and T, are;
By = PZ,/|PZ,| (3.6)
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To T (03)

Figure 3.3.1.1 Cartesian coordinate system of the program of Horiuchi et al. (1995)

X4,Yy,Zg, P, B, and T are shown on the Cartesian coordinate system in Figure 4.1.1.
The vector By is perpendicular to P and Z,. Rotations of B, and T, about P an amount of

wy, give the directions of B and T vectors (Horiuchi et al., 1995).

With the assumption of C is a constant and A;; is a unit vector indicating the

direction of jth station of ith event, the theoretical amplitude of the P wave is defined as;
Sij = C(AyX:) (AiY) (3.8)

The number of inconsistent stations is calculated with the comparison of polarities of
theoretical and observed amplitudes. Therefore, the function of the total number of
inconsistent stations is given through inclination and azimuth of P and T axes (6, @),
rotation angle about P (w,), the ratio of stress tensors (R), unit vector (4;;), reading of a P-
wave polarity (P;;), and a value of inconsistency (N;;) that becomes zero when amplitudes

of theoretical and observed polarities coincide each other and becomes 1 for vise verse.

NtOt = Zl Z] Nl] (gpﬁ Q)p; a)pl RF Q)t; et' AUI PL] ) (39)
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Nevertheless, calculation of derivatives of Equation (3.9) is difficult as they become
infinite on the nodal planes, so the inversion is done numerically. Because making a grid
search for all combinations of unknown parameters isn’t necessary, the term of

inconsistency could be omitted. Hence, the total number of inconsistency is given as;
Nior = 2 M; (65, D, wp, R) (3.10)

M; is the minimum number of inconsistent stations of the ith earthquake. Number of
inconsistent station is determined for all events and for all cases of the three variables of

Equation (3.10), as they directly affect the orientations of the focal plane solutions.

Due to the discontinuities of the seismic velocity structure, the distribution range of
take-off angles is very narrow. As a result, to have the most accurate grid searches is
crucial. The computations of the amount of inconsistency are determined through the
program of Horiuchi et al. (1972). The advantage of this process is that it is almost
independent of w; which is the rotation angle around the vector perpendicular to the fault
plane for the ith earthquake. The method computes a value of rotation angles around this
vector that is perpendicular to the fault plane, from each station to the initially supposed
positions of the nodal planes. Then, all the values of calculated inconsistencies are used for
all the values of w; within a certain interval. The number of inconsistency is computed for

0.2 interval for w;. Besides, total number of inconsistency is Neg X Ny X N,,, where N, is

the number of grid points of the fault plane and N,, is the number of grid points of the

rotation angle around the pole.
3.3.2. The Algorithm of Rivera and Cisternas (1990)

Rivera and Cisternas (1990) developed an algorithm to achieve the orientations of
principal stress axes and individual fault plane solutions with the use of parameters of real
data, instead of predetermined fault plane solutions. Namely, their method uses the same
input parameters (P wave initial polarities and take-off angles) with the program of
Horiuchi et al. (1995). They asserted that their approach generally gives better results than

the others which use individually determined focal mechanisms. Besides, this method also
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gives more accurate results than the methods composite fault plane solutions, as they give

acceptable results in the case where some earthquakes have the same source mechanisms.

3.3.3. The Algorithm of Reasenberg and Oppenheimer (1985) / FPFIT

The method of Reasenberg and Oppenheimer (1985) also calculates stress regime of
a region. The program FPFIT derives from only a double-couple source model and it uses a
set of observed initial motion polarities. The program is based on observed and theoretical
amplitudes of P wave first motions. It is executed by a two stage grid search process.
Namely, two weighting factors are involved: one is presenting the estimated variance of
the data set, based on the absolute value of the theoretical P wave amplitude (Aki and
Richards, 1980), and the other indicates greater (lesser) weight to observations near
radiation lobes (nodal planes). On the other hand, the program FPFIT requires well-fitted
focal mechanism solutions to give a uniform stress regime comparing with the program of
Horiuchi et al. (1995), since the latter can give a uniform stress regime even if the focal

mechanisms are poorly constrained (Pinar et al., 2009).

3.3.4. The Algorithm of Gephart and Forsyth (1984)

Gephart and Forsyth (1984) presented that it is necessary to select one of the nodal
planes as a fault plane although this selection leads to differences between theoretical and
observed slip directions. However, the method of Horiuchi et al. (1995) changes the pole
of the fault plane to all directions, so it makes a grid search which doesn’t require a choice

of a nodal plane (Horiuchi et al., 1995).

Gephart and Forsyth (1984) developed a method to determine regional stress tensors
and they claimed that with the help of the use of grid search models instead of linearization
methods, they can carry out a realistic error analysis which constitutes the confidence
limits for a selected regional stress. Besides, this approach allows objective choices of the
selected nodal planes. Because the program of Gephart and Forsyth (1984) need to have
chosen nodal planes in order to fit stress tensors, they select the smaller angles which

indicate the misfits. As a result, they can select more consistent fault planes with the



32

related stress tensors by the use of their method. On the other hand, when there is no sign

to choose the correct nodal plane, the program uses just the misfit for that plane.

R = (0, — 01)/(03—01) (3.11)

The Equation (3.11), showing the ratio of principal stress axes, is used by Gephart
and Forsyth (1984). As a result, both the numerator and the denominator give negative
results and the actual value of R is positive for the condition of o, > 0, = 05. Namely, R-
value formulas of the methods of Gephart and Forsyth (1984), and Horiuchi et al. (1995)

give the same results for the same principal axes values.

3.3.5. The Algorithm of Michael (1984)

The relative relationship between the principal stress axes is given in the following

equation;

R = (0, — 03)/(0,—03) (3.12)

Furthermore, Hardebeck and Hauksson (2001) compared the methods of Gephart and
Forsyth (1984), and Gephart (1990a) with the method of Michael (1984, 1987b), as they
are used by a majority. They asserted that both techniques obtain stress tensors correctly.
On the other hand, the former one gives more accurate results when high quality data is

used, while the latter one gives more accurate result when very noisy data is used.
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4. RESULTS

In this study, I used 9226 high quality first motion polarity data of 398 earthquakes
out of 600 with ML>2.0 through 105-seismic-station data for the time span 02.09.2006 and
31.03.2011. Data of SBO stations is only used during the analysis of 50 earthquakes in
total due to their late installations. Moreover, minimum 10 P wave first motion polarities,
toleration of 1 inconsistent station, and maximum 5 km error depth value, in general 3 km,

were the criteria for each event to be involved in the stress tensor inversion program.

30°
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02.09.2006 - 31.03.2011
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Figure 4.1. Recent earthquake activity of the Marmara Region
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Blue dots indicate ML>1.0 earthquakes during the time interval of 02.09.2006-
31.03.2011 in Figure 4.1. Red rectangles show the most outstanding earthquake clusters

which are selected to research in this study.

Furthermore, all the earthquakes are eliminated by TUBITAK-MRC and KOERI-
NEMC if they are explosions or not. Since the most of the events have a small magnitude,
these eliminations are crucial for this study. A cross check was made with the help of an
earthquake and explosion catalogue for Yalova and Gemlik Regions between 2006 and
2009 (Deniz, 2010). No event was mistakenly identified as an earthquake. Besides, all the
events have not only compressional but also dilatational polarities. Thus, differentiations of
TUBITAK and KOERI for explosions and earthquakes confirmed for the Eastern Marmara

Region.

W Ganos Offshore

W Tekirdag Basin
O Cinarcik Basin

@ Yalova
m Gemlik

Erdp Erin Erlt

Figure 4.2. Average vertical and horizontal error values of five selected earthquake clusters

Furthermore, Figure 4.2 is the graphical representation of average vertical and
horizontal error values for five selected earthquake clusters. The terms Erdp, Erlt, and Erin
indicates average depth, latitude and longitude error values in km, respectively. Average
Erdp-Erln-Erlt values are; 2.6-1.2-1.0, 3.1-1.4-1.2, 2.8-1.2-0.8, 2.5-1.2-0.9, and 3.0-1.4-1.1

for Ganos Offshore, Tekirdag Basin, Cinarcik Basin, Yalova and Gemlik clusters,
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respectively. Even though average vertical error values aren’t very small in amount, due to
the usage of many arrival times of S phases for every event, it can be argued that these

relocations are in very high quality.
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Figure 4.3. Average GAP, number of polarity and inconsistency values of five selected
earthquake clusters

As it can be observed from Figure 4.3 average azimuthal GAP in station coverage of
the Yalova Cluster is the smallest, while the number of average polarity of the Tekirdag
Basin Cluster is the highest. Inc-H and Inc-F characterize number of total inconsistency of
the program of Horiuchi et al. (1995) and Focmec for each cluster, respectively. Because
of the usage of 5 degree of grid search, the method of Horiuchi has higher misfit values,
whereas the program of Focmec signatures much smaller values by using 1 degree of grid
search interval on the projection of focal sphere. Moreover, most of the individual focal
mechanism solutions obtained by the program of Focmec are more accurate than the ones
obtained by the method of Horiuchi et al. (1995) concerning individual fault mechanisms.
Namely, number of earthquakes with one inconsistent station is much less for the results of
Focmec program than the simultaneous results of the program of Horiuchi et al. (1995).

Average GAP, number of polarity, umber of inconsistency for the method of Horiuchi et
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al. (1995) and number of inconsistency for the program of Focmec are; 65, 21, 22, 3; 58,
28, 28, 7; 64, 20, 12, 3; 55, 23, 23, 7; 75, 25, 19, 11 for Ganos Offshore, Tekirdag Basin,

Cmarcik Basin, Yalova Region and Gemlik Region, respectively.

The number of average polarity per earthquake is 23 with average 2.75 km error
depth, 0.98 km error latitude, 1.25 km error longitude, and 63° degree GAP values in terms
of the analysis of selected five earthquake clusters during this current thesis study. Hence,
most of the fault plane solutions have a very good quality. Figure 4.1 shows selected
earthquake clusters extending from Ganos offshore to Gemlik as enumerated from 1 to 5.
The stress tensor inversion results of these clusters determined by the program of Horiuchi

are given in the Table 4.1, as well.

Table 4.1. Stress tensor inversion results of the program of Horiuchi et al. (1995)

Cluster Used-All  Polarity o Misfit

Name Events Counts o—6 Counts

1-Ganos O. 85-144 1768 141-50
PN GETE I 75-105 2063 293-70 143-30 30-0 0.80 28
KEGT BV A  73-116 1494 123-80 298-10 206-5 0.67 12

4-Yalova 102-125 2336 285-75 115-7 201-2 0.32 23
5-Gemlik 63-100 1565 90-65 285-30 209-12 0.54 19

The results are shown in the Table 4.1 indicate the stress tensor orientation results of
the program of Horiuchi et al. (1995) which were obtained by the use of 9226 P-wave first
motion polarities of 398 earthquakes with ML>2.0 for selected five earthquake clusters in
the Marmara Region. The time interval of the study is 02.09.2006-31.03.2011. Second
column of the Table 5.1 denotes the number of used and all events recorded in the related
cluster. @ and & indicates azimuth and plunge of principal stress axes in degree,
respectively, and plunge is measured from horizontal. o, o, and o3 are maximum,
intermediate and minimum principal stress axes, respectively. The ratio among stress axes
is R which is calculated using R = (g, — 03) /(07 — 03) relationship and the last column in

Table 4.1 indicates total number of misfits for each earthquake cluster.
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4.1. The Ganos Offshore Cluster

Ganos Offshore Cluster is chosen at the eastern part of the location of the destructive
9 August 1912 M7.4 Ganos (Sarkdy-Miirefte) Earthquake. In spite of the importance of the
Ganos Fault, fault structure and seismicity of the Ganos Area still not well-defined (Tiiysiiz
et al., 1998; Okay et al., 1999; Okay et al., 2004; Seeber et al., 2004; Altunel et al., 2004;
Armijo et al., 2005; Motagh et al., 2007). Motagh et al. (2007) obtained right lateral slip
rate of 20-27 mm/yr on a vertical fault with the inversion of geodetic data, even though
they thought a strike-slip rate as 18-24 mm/yr concerning viscoelastic rheology and
seismic cycle effects of the region. Ganos Area is generally characterized by right lateral

strike-slip movements (Basarir, 2011).

Earthquakes of this Ganos Offshore Cluster are close to the epicenter of the 1912
event, since most of the events of this study are stated in the Ganos Bend. During the
process of the analysis of the Ganos Offshore Cluster, 85 out of 144 earthquakes were
relocated and their fault plane solutions were obtained. The decrease in the number of
selected earthquakes was originated from the low magnitude values and inadequate
number of polarities. Data from SBO stations was used for the analysis of 4 earthquakes.
1768 P-wave first motion polarities were determined in order to obtain individually and
simultaneously determined fault plane solutions, and also orientations of principal stress
axes. Thus, the number of average polarity for every earthquake is 21. Also, fault plane
solution results of 22 of 85 selected earthquakes depicted 1 inconsistent station for 5° grid
search with the application of the method of Horiuchi et al. (1995), whereas just results of
3 of 85 events gave 1 misfit for 1° grid search through the use of the Focmec program. In
addition to this, average error values of depth, latitude, longitude and azimuthal GAP in
station coverage are; 2.6 km, 1.0 km, 1.2 km and 65°, respectively. As a result of the
application of the method of the Horiuchi et al. (1995) azimuth and plunge values of the
orientations of maximum, intermediate and minimum axes are; 315°-35°, 141°-50°, and

221°-7°, respectively.

Fault plane solutions of 85 earthquakes, which were simultaneously determined by
the program of Horiuchi et al. (1995) after the determination of orientations of principal

stress axes, are presented in Figure 4.1.1. Blue dots with black circles represent the 59
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eliminated earthquakes. Three black rectangles, designated as 1, 2 and 3, indicate focusing
areas in order to see the fault plane solutions in detail (Figure 4.1.2, Figure 4.1.3, and
Figure 4.1.4). Dark green line shows the profile of the AB cross section that indicates the

depth distribution versus fault plane solutions (Figure 4.1.5).

40°48' 40°48'

40°42' 40°42'

27°24' 27°30'

Figure 4.1.1. 85 fault plane solutions in Ganos Offshore Cluster

Figure 4.1.2, Figure 4.1.3, and Figure 4.1.4 are three focus maps of Figure 4.1.1 in
order to see fault plane solutions more explicitly. Black dots are the epicenters of related
earthquakes, as they are connected to each other by black lines. Each earthquake is
enumerated time dependently. As it can be seen from these focus maps, nearly all thrust
movements are located in the western part of the Ganos Cluster, and in this area the
number of reverse and strike-slip mechanisms are nearly the same; additionally, 3 normal

faulting mechanisms are also observed in this part of the cluster (Figure 4.1.2).
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I have found that, every thrust fault mechanism in this cluster has NE-SW oriented T
(tension) axis, being compatible with the dextral strike-slip regime. Besides, their
relocations and fault plane solution parameters including the number of misfits and other
error values can be seen from Table B1, in Appendix B. Detailed information of these
simultaneous fault plane solutions, determined by the use of the program of Horiuchi et al.
(1995), are also available under the Ganos Offshore Cluster title in Appendix C. Individual
fault plane solutions obtained through FOCMEC software inside of SEISAN program are
also taken part under the Ganos Offshore Cluster title in Appendix D. Designation of the

earthquakes are the same for each earthquake cluster in maps, and Appendix B, C and D.

40°45' 40°45'

Figure 4.1.2. Focus of the 1% rectangle on the Ganos Offshore Cluster map
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27°27 27°30' 27°33'

40°48' 40°48'

Figure 4.1.3. Focus of the 2" rectangle on the Ganos Offshore Cluster map

Contrary to western part of the cluster, northeast part included mostly normal fault
mechanisms. Some oblique fault systems are also present and very few of them have thrust
fault mechanisms (Figure 4.1.3). Furthermore, in the southeast of the cluster right lateral
strike-slip and normal fault mechanisms are predominantly obtained, but thrust
components are also valid for very few of oblique mechanisms. Moreover, orientations of
maximum, intermediate and minimum principal stress axes are shown in Figure 4.1.6 as
(@), (b) and (c), respectively. Pink color indicates minimum number of the inconsistency.
In Figure 4.1.6 (d) both Sigma-1 and Sigma-3 axes are indicated by pink circles and
turquoise triangles, respectively. In graphic (e) number of misfits versus the R-value is
shown. The colorful scale bar in the southeast of the Figure 5.1.6 shows the number of

inconsistency from minimum to maximum, namely from pink to red color.
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Figure 4.1.5. Depth distribution of fault plane solutions for Ganos Offshore Cluster
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Figure 4.1.6. Stress orientations and Number of misfits versus R-value graphic of the

Ganos Offshore Cluster

The cross section of the AB profile in Figure 4.1.5 characterizes a seismogenic zone
between 2 km and 14.5 km depth. Fault plane solutions are randomly distributed
concerning depth, but most of the events in the Western Ganos Offshore have thrust fault
mechanisms, whereas events in the Eastern Ganos Offshore mostly have normal faulting
mechanisms. Right lateral strike-slip fault mechanisms can be observed in every part of the
cluster, as well. Maximum principal stress axis is N45°W-S45°E oriented with 35° dipping
and minimum principal stress axis is S41°"W-N41°E oriented with 7° dipping, so vertical
motion is dominated by intermediate principle axes (Sigma-2) with 50° dipping in the
Ganos Offshore. As it is also clearly seen from Figure 4.1.6(d), the region has a dextral
strike-slip stress regime. The best-selected value of the R equals to 0.66, but the R-value of

the Ganos Offshore Cluster has a wide range between 0.42 and 0.78.
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4.2. The Tekirdag Basin Cluster

Tekirdag Basin is one of the three deepest structures below the Marmara Sea, settling
the most western part of it with a large half-graben structure (Okay et al., 2004).
Concerning the right lateral slip rate, the Tekirdag Basin might be younger than the NAFZ
(Seeber et al., 2004). Besides, it propagates towards the Ganos Mountain (Le Pichon,
2001). Actually, Tekirdag Basin Cluster is located at an approximately 4-km-long area (Le
Pichon, 2001) between the Tekirdag and Central Basins. Namely, southern part of the
Western High, which is much narrower than the Eastern High, occupies the study region
(Le Pichon, 2001).

75 out of 105 earthquakes have been relocated during the analysis of the Tekirdag
Basin, and their individual and simultaneous fault plane solutions, and also stress tensor
orientations of maximum, intermediate and minimum principal stress axes have been
achieved with the use of 2063 high quality P wave initial motion polarities. The number of
average polarity for the each event of the Tekirdag Basin is 28, and achievement of this
high quality, in particular in the sea, is very important to show the data quality of the
stations used in this study. Actually, the reason of the obtaining higher quality in the fault
plane solutions of the Tekirdag Cluster is that just 2 of the 75 events occurred in 2006 and
2007, so 73 of them occurred after the beginning of 2008 and they could be analyzed with
the help of a better data set. Also, 28 of 75 selected earthquakes give one inconsistent
station for 5° grid search inside of the method of Horiuchi et al. (1995), whereas just 7 of

75 events depict one misfit for 1° grid search with the use of the Focmec program.

Average depth error value is 3.1 km with average latitude is 1.2 km, longitude is 1.4
km and azimuthal GAP in station coverage is 58°. Using the stress tensor inversion method
of Horiuchi et al. (1995), azimuth and plunge values of orientations of maximum,
intermediate and minimum axes were obtained 293°-70°, 143°-30°, and 30°-0°,

respectively.

In Figure 4.2.1 fault plane solutions of 75 earthquakes are seen. They were
simultaneously determined by the program of Horiuchi et al. (1995) after the determination

of orientations of principal stress axes. Three black rectangles indicate focusing areas to
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see the fault plane solutions in detail (Figure 4.2.2, Figure 4.2.3, and Figure 4.2.4). The
dark green AB line symbolizes the profile of the cross section analyzed to present depth

distribution versus fault plane solution (Figure 4.2.5).
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Figure 4.2.1. 75 fault plane solutions and source mechanism of the 25.07.2011 event in

Tekirdag Basin Cluster

Figure 4.2.2, Figure 5.2.3, and Figure 4.2.4 are the three focus maps of Figure 4.2.1,
representing fault plane solutions in detail. Earthquakes are in these three maps also
enumerated time dependently. Earthquakes of the Western Tekirdag Basin mostly have
normal fault mechanisms while 3 of them have oblique faults systems (Figure 4.2.2). Their
location and fault plane solution parameters including number of misfits can be seen from
Table B2, in Appendix B. Details of these simultaneous fault plane solutions, obtained by
the use of the method of Horiuchi et al. (1995), can be seen under the Tekirdag Basin
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Cluster title in Appendix C, as well. Besides, individual fault plane solutions obtained by
the use of FOCMEC software inside of SEISAN program are located under the Tekirdag
Basin Cluster title in Appendix D. Each earthquake has the same number in maps, and

Appendix B, C and D.
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Figure 4.2.2. Focus of the 1% rectangle on the Tekirdag Basin Cluster map
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Figure 4.2.3. Focus of the 2" rectangle on the Tekirdag Basin Cluster map
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Figure 4.2.6. Stress orientations and graphic of R-value of the Tekirdag Basin Cluster

Most of the earthquakes of the Tekirdag Basin are located in the middle of the cluster
(Figure 4.2.3), and they have nearly pure normal fault mechanisms. Besides, some strike-
slip and oblique fault mechanisms also exist. In the eastern part of the Tekirdag Basin
Cluster, 9 normal, 2 strike-slip and one oblique fault mechanisms are obtained (Figure
4.2.4). Graphic of the depth distribution of the events, recorded in Tekirdag Basin Cluster,
versus the distance is shown in Figure 4.2.5, representing the cross section of the profile
AB. This depth distribution points out a seismogenic zone between 3 km and 15.5 km
depth even though most of the events are located between 10 km and 15.5 km depth
interval. Actually, relatively bigger earthquakes are also located between 14 km and 15 km
depth. Furthermore, as it can be seen from Figure 4.2.5, focal mechanisms of earthquakes

are randomly distributed, so it is not easy to classify events in terms of depth.

Orientations of maximum, intermediate and minimum principal stress axes are
shown in Figure 4.2.6 as (a), (b) and (c), respectively. Maximum principal stress axis
(Sigma-1) is NW-SE oriented (Figure 4.2.6(d)) with 70° dipping. Minimum principal stress
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axis (Sigma-3) is exactly horizontal with 0° dipping. Stress tensor inversion results of the
Tekirdag Basin Cluster point out an R-value of 0.80. In the Tekirdag Basin Cluster 3 of the
75 earthquakes have thrust faulting components, but one of them is the biggest earthquake
of this cluster having a local magnitude value of 4.3 and it has as right lateral strike-slip
faulting mechanism (Earthquake with the number of 24, Figure 4.2.4).

4.2.1. 25 July 2011, ML5.2 Marmara Sea Earthquake

The ML5.2 Marmara Sea Earthquake is located in the Tekirdag Basin where an
earthquake activity is present (Figure 4.2.1, Tekirdag Basin Cluster). No event with M>5.0
was recorded in the Marmara Region between 1989 and 1999 (Durand, 2010).
Nevertheless, after the 17 August 1999 izmit event 3 earthquakes occurred in one year in
the different parts of the Marmara Region with M>5.0 and one of these was located in
Tekirdag Basin, namely, very close to the epicenter of the 2011 event (Durand, 2010).
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Figure 4.2.1.1. Aftershock distribution of 25.07.2011 ML5.2 Marmara Sea Earthquake

In Figure 4.2.1.1 blue dots indicate 7 small earthquakes occurred during the last 7
months before the 25.07.20011 main shock, and one of them with Md=2.2 was originated
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just 5 days before the 25 July 2011 earthquake. 104 green dots characterize aftershock
activity of the event took place in 49 days after the main shock which is symbolized with a
pink star. 12 white dots show the earthquakes recorded between September 2011 and
December 2011.

Moreover, a quiescence process was observed before the 25.07.2011 M5.2 Marmara
Sea earthquake. No earthquake has been relocated for the time span of 23.12.2010 and
31.03.2011 (Appendix B). During the analysis of this study, all the clusters except for the
Tekirdag Basin Cluster include visible earthquake activities in the first 3 months of 2011.
Actually, even after earthquake catalogues of both TUBITAK-MRC and KOERI were
checked, only one small event was found in the catalogue of TUBITAK, whereas 2 small
events were observed in the catalogue of KOERI, being close to the epicenter of this event
for the first three months of 2011. Besides, the whole 2011 earthquake catalogue of
KOERI has also examined for the red rectangle area in Figure 4.2.1.1, and just 7 small
earthquakes have been observed in the region during the first seven months of 2011.
Furthermore, 104 earthquakes were recorded after the 25 July main shock until 11.09.2011.
A very clear decrease in aftershock activity was observed after 11.09.2011, and it may be
stated that the aftershock activity was ended in 49 days.

The occurrence date of this 2011 earthquake is out of the time interval of this study,
but the analysis of this earthquake also gave the opportunity of comparison of this
moderate size earthquake with the general stress tensor inversion results of the Tekirdag
Basin Cluster which included relatively smaller events. Moreover, relocations and possible
fault plane solutions of the ML5.2 Marmara Sea Earthquake were done twice in order to
evaluate the contribution of SBO data to the analysis of earthquakes in the Marmara Sea.
First, only data of land stations were used to obtain hypocentral parameters and the best
fitted focal mechanism solutions; then, data of SBO stations was added to land stations
(two stations for the relocation and four stations for the focal mechanism estimation) in
order to analyze the contribution of the data from SBO stations to location and quality of

possible fault plane solutions.

In the case of land stations data only, horizontal error value (ERH) is a slightly better

(1.0 km) rather than the case of all stations (0.9). However, this problem most probably
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originated from the fact that the sea bottom seismometers are located in mud at the bottom
of the Marmara Sea, so all the P and S phases arrive the stations lately. So, the little
increase in location error may come from late arrival of P and S phases. That is why most
of the S phases weren’t included during the relocations of earthquake clusters. On the other
hand, number of inconsistent polarities decreased from 6 to 5 when SBO data was used for
this earthquake, and for the 1 degree of grid search interval through the FOCMEC software
gave 46 possible fault plane solutions for the case of all stations, whereas the solutions
were not stable for 1-2 degree of grid search when SBO data wasn’t used. Thus, for the
case of land stations 3 degree of grid search interval is used (Table 4.2.1.1), as it gave 55
solutions. Azimuthal GAP in station coverage was also better when data of sea bottom

observation system is used, since it decreased from 46° to 42°.

In summary, adding SBO stations for the relocation process of this ML5.2
Earthquake did not lead to significant increase in horizontal and vertical error values. On
the other hand, they caused increase in residuals and also horizontal and vertical errors
during the analysis of small events. Furthermore, due to the fact that data from 4 SBO
stations for this event were used, an increase in the quality of fault plane solutions
observed although the general stress regime seems the same.

The ML5.2 Earthquake has an extensional stress feature which coincides with the
stress tensor inversion results of the Tekirdag Basin Cluster. Especially, orientations of

minimum principle stress axes are very close to each other (Table 4.2.1.2 and Table 4.1).

Figure 4.2.1.2 represents possible focal mechanism solutions when only land stations
are used, while Figure 4.2.1.3 denotes possible solutions when both sea and land stations
are used. Besides, three component waveform data of four SBO stations are seen in Figure
4.2.1.4.
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Figure 4.2.1.4. PQL-1I screen-shot from the SBO stations three component data

Table 4.2.1.1. Detailed information of the relocation and fault plane solutions

Number of Polarities 65 61
Number of Misfits 5 6

Degree of Grid Search Interval 1 3

Number of Acceptable Solutions 46 55
Azimuthal GAP 42 46

ERH 1.0 0.9

ERZ 1.6 1.6

Table 4.2.1.2. Fault plane solution information of ML5.2 Marmara Sea Earthquake

N1-Strike/Dip/Rake 130/63/-63
N2-Strike/Dip/Rake 262/37/-132
P (Trend, Plunge) 83, 62
T (Trend, Plunge) 201, 14
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4.3. The Cimarcik Basin Cluster

Cinarcik Basin is bounded by two conjugate anomalous normal faults (Laigle et al.,
2008). The basin is of 50 km length, about 20 km width and 1250 m depth (Okay et al.,
2000). Eastern part of the Cinarcik Basin, the study area, is located at the northern offshore
of the Armutlu Peninsula. Cinarcik Basin is the most complex area of the main branch of
the NAFZ in the Marmara Sea (Le Pichon et al., 2001). Northern margin of the Cinarcik
Basin is more regular and steep comparing with the southern part (Le Pichon et al., 2001).
Thrust faults and folds exist in the Western Cinarcik Basin with notable highly complex
structure, due to the formation of the boundary between the Cinarcik Basin and Central

High (Le Pichon et al., 2001).
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Figure 4.3.1. 73 fault plane solutions of the Cinarcik Basin Cluster

During the process of the analysis of the Cinarcik Basin Cluster, 73 out of 116
earthquakes have been relocated and data of SBO stations is used for the analysis of 22
events. Also, individual and simultaneous fault plane solutions and also stress tensor
orientations of principal stress with the help of 1494 high quality P-wave first motion
polarities have been obtained. Hence, number of average polarity for each earthquake in
the Cinarcik Basin Cluster is 20. 12 out of 73 selected earthquakes depict one inconsistent

station for 5° grid search using the method of Horiuchi et al. (1995), while just 3 of 73
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events give one misfit for 1° grid search through the use of the Focmec program. Average
depth error value is 2.8 km with average latitude is 0.8 km, longitude is 1.2 km and
azimuthal GAP in station coverage is 64°. Azimuth and plunge values of orientations of
maximum, intermediate and minimum axes are; 123°-80°, 298°-10°, and 206°-5°,

respectively.

In Figure 4.3.1 fault plane solutions of 73 earthquakes simultaneously determined by
the program of Horiuchi et al. (1995) before and after the determination of orientations of
the principal stress axes are provided. Three black rectangles indicate focusing areas in
order to see the fault plane solutions in detail (Figure 4.3.2, Figure 4.3.3, and Figure 4.3.4).
Dark green AB line shows the cross section profile of the depth distribution versus fault

plane solution (Figure 4.3.5).

Figure 4.3.2, Figure 4.3.3, and Figure 4.3.4 are three focus maps of Figure 4.3.1 to
present fault plane solutions accurately. Earthquakes are enumerated time dependently.
Their location and fault plane solution parameters including number of misfits can be seen
from Table B3, in Appendix B. Detailed information of these simultaneous fault plane
solutions, determined by the use of the program of Horiuchi et al. (1995), are also available
under the Yalova Cluster part in Appendix C. Additionally, individual fault plane solutions
obtained through FOCMEC software inside of SEISAN program are located under the
Yalova Cluster title in Appendix D. Numbering of the earthquakes are the same in the
maps of this cluster, and Appendix B, C and D.
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Figure 4.3.2. Focus of the 1% rectangle on the Ciarcik Basin Cluster map

As it can be seen from Figure 4.3.2 Western Cinarcik Basin Cluster has mostly NW-
SE oriented normal faulting mechanisms. Besides, 7 of 13 fault plane solutions have small
right lateral components. In the middle of the Cinarcik Basin Cluster again most of the
events are NW-SE oriented having nearly pure right lateral components (Figure 4.3.3). On
the other hand, 3 nearly pure right lateral strike-slip fault mechanisms and one oblique
fault system with right lateral orientation are also clearly visible in the southern part of the
cluster. Furthermore, in the eastern part of the cluster most of the events have normal fault
mechanisms, as well. Nevertheless, dextral strike-slip motions can be seen in the north and
east parts of the map seen in Figure 4.3.4. One is located at the eastern starting point of the
Cinarcik Basin, and other 3 strike-slip motions are seen in the northern part of the basin.

Additionally, other 2 strike-slip motions can be evaluated close to the south.
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Figure 4.3.3. Focus of the 2" rectangle on the Cinarcik Basin Cluster map
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Figure 4.3.4. Focus of the 3™ rectangle on the Cinarcik Basin Cluster map

Orientations of maximum, intermediate and minimum principal stress axes are
represented in Figure 4.3.6 as (a), (b) and (c), respectively. Pink color shows the number of
minimum misfit. In Figure 4.3.6 (d) both Sigma-1 and Sigma-3 axes are indicated by pink
circles and turquoise triangles, respectively. In graphic (€) number of inconsistency versus
R-value is characterized and the best value of R equals to 0.67. The colorful scale bar in
the southeast of the Figure 4.3.6 shows the number of inconsistency from minimum to

maximum, namely from pink to red color.
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Figure 4.3.5. Depth distribution of fault plane solutions for Cinarcik Basin Cluster
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Figure 4.3.6. Stress orientations and R-value graphic of the Cinarcik Basin Cluster
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Figure 4.3.5 is the cross section of the AB profile, indicating a seismogenic zone
between 4.5 km and 11 km depth. Fault plane solutions are randomly distributed and most
of the events are located in the middle and Eastern Cinarcik Basin. As it is clearly seen
from Figure 4.3.6(d), the region has a transtensional stress regime, as a result of a NW-SE
oriented maximum principal stress axis with 80° dipping. In other words, Sigma-1 has a
strong vertical dipping, whereas Sigma-3 has a very weak vertical motion with 5° plunge,
so it is horizontally oriented. Furthermore, the most appropriate value of R is 0.67, and just

2 of the 73 source mechanisms of the region have thrust faulting components.

4.4. The Yalova Cluster

Locating on the Armutlu Peninsula, Yalova and Cinarcik areas consist of
metamorphic rocks (Eisonlohr, 1996). Namely, Armutlu Peninsula is a seismologically
very active region. Earthquakes of the Yalova Cluster are mostly recorded on the 50 km
Yalova-Hersek Fault (Pinar et al. 2003). During the study of Yalova Cluster, 102 out of
124 earthquakes were relocated, and data from SBO stations was used for the analysis of
14 earthquakes. Besides, individual and simultaneous fault plane solutions for these 102
earthquakes were obtained, and also stress tensor orientations of the principal stress axes
using 2336 high quality P wave initial motion polarities. Hence, number of average
polarity for each event in the Yalova Cluster is 23 and it is directly related to the quality of
the source mechanisms. Also, 23 of 102 selected earthquakes depict one inconsistent
station for 5° grid search through the method of Horiuchi et al. (1995), whereas just 7 of
102 events give one misfit for 1° grid search by the use of the Focmec program. Average
depth error value is 2.5 km with average latitude is 0.9 km, longitude is 1.2 km and
azimuthal GAP in station coverage is 55°. As a result of stress tensor inversion, azimuth
and plunge values of orientations of maximum, intermediate and minimum axes are; 285°-
75°,115°-7°, and 201°-2°, respectively.

In Figure 4.4.1 fault plane solutions of 102 earthquakes are seen, and these solutions
have been simultaneously determined by the program of Horiuchi et al. (1995) after the
determination of orientations of the principal stress axes. Three black rectangles indicate

just focusing areas to see the fault plane solutions in detail (Figure 4.4.2, Figure 4.4.3, and
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Figure 4.4.4). Dark green AB profile shows the cross section which was analyzed to

present depth distribution versus fault plane solutions (Figure 4.4.5).
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Figure 4.4.3. Focus of 2™ rectangle on the Yalova Cluster map
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Figure 4.4.4. Focus of the 3" rectangle on the Yalova Cluster map

Figure 4.4.2, Figure 4.4.3, and Figure 4.4.4 are three focus maps of Figure 4.4.1 in
order to see fault plane solutions accurately. Earthquakes in these three maps are also
designated time dependently. Their location and fault plane solution parameters including
number of misfits can be seen from Table B4, in Appendix B. Details of these
simultaneous fault plane solutions, determined through the program of Horiuchi et al.
(1995), are also allowed to see under the Yalova Cluster title in Appendix C. Besides,
individual fault plane solutions obtained by the use of FOCMEC software inside of
SEISAN program are available under the Yalova Cluster title in Appendix D. Each

earthquake has the same number in maps, and Appendix B, C and D.

As it can be seen from Figure 4.4.2, earthquakes of the Western Yalova cluster, have
normal and oblique fault systems. In the middle of the cluster most of the events have
nearly pure normal faulting mechanisms, but some oblique mechanisms also exist (Figure

4.4.3). What is more, 2 reverse faulting mechanisms are also observed, one is onshore and
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the other one is offshore. Moreover, eastern part of the cluster involves mostly normal

faulting mechanisms and some oblique ones at the most eastern part.
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Figure 4.4.5. Depth distribution of fault plane solutions for Yalova Cluster

Figure 4.4.5 is the cross section of the AB profile, indicating a seismogenic zone

between 5.5 km and 12.5 km depth. Orientations of maximum (a;), intermediate (o,) and

minimum (o3) principal stress axes, and the graphic of number of inconsistency versus R-

values are also seen in Figure 4.4.6. As it is clearly seen, the region has a transtensional

stress regime, as a result of a WNW-ESE oriented maximum principal stress axis with 75°

dipping. While the maximum principle stress axis is vertically oriented, minimum principle

stress axis is horizontal. Moreover, the appropriate R-value of the Yalova Region is also

equal to 0.32, but it has a wide range between 0.30 and 0.70. Besides, just 3 of the 102

fault plane solutions have thrust components.
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Figure 4.4.6. Stress orientations and R-value graphic of the Yalova Cluster

4.5. The Gemlik Cluster

Gemlik Region is located at the southern branch of the NAFZ in the North Western
Turkey. In the study of the Gemlik Cluster, 63 out of 100 earthquakes have been relocated
and data of SBO stations is used for the analysis of 10 events. Individual and simultaneous
fault plane solutions, and stress tensor orientations of the principal stress axes have been
obtained by the use of 1565 high quality P wave initial motion polarities. Hence, number
of average polarity in the Gemlik Cluster is 25. Also, 19 of 63 selected earthquakes give
one inconsistent station for 5° grid search through the method of Horiuchi et al. (1995),
while 11 of 63 events depict one misfit for 1° grid search using the program of Focmec.
Average error values of depth, latitude, longitude and azimuthal GAP are; 3.0 km, 1.1 km,
1.4 km and 75°, respectively. Azimuth and plunge values of orientations of maximum,

intermediate and minimum axes are; 90°-65°, 285°-30°, and 209°-12°, respectively.
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Most of the selected earthquakes in the Gemlik Region occurred between the end of
2006 and the beginning of 2007 because an ML5.7 Earthquake occurred in 24.10.2006 in
the Gemlik Gulf. Thus, many of the earthquakes in this cluster are the aftershocks of the
24.10.2006 event. This moderate size event is the largest earthquake of the south Marmara
since 1999 with its 18 c¢cm slip and 3.43E+15 Nm seismic moment value (Bekler et al.,
unpublished). Besides, the data quality of KOERI stations was much better after the 6"
month of 2008, and the number of stations of the TURDEP Project also increased in 2007.
Namely, the data quality till the end of 2007 was not as good as the data quality after the
middle of 2008. This is the reason of decrease in the number of selected earthquakes, as 47

events eliminated due to having not enough number of polarities.

40°24'

Figure 4.5.1. 63 fault plane solutions in Gemlik Cluster

In Figure 4.5.1 fault plane solutions of 63 earthquakes are characterized, and they
have been simultaneously determined by the program of Horiuchi et al. (1995) after the
determination of orientations of the principal stress axes. Three black rectangles indicate
just focusing areas to see the fault plane solutions in detail (Figure 4.5.2, Figure 4.5.3, and
Figure 4.5.4). The dark green AB profile shows the cross section which was analyzed to
present depth distribution versus fault plane solutions (Figure 4.5.5). Earthquakes in the
three focusing maps also designated time dependently. Their location and fault plane
solution parameters including number of misfits can be seen from Table B5, in Appendix
B. Details of these simultaneous fault plane solutions, determined through the program of

Horiuchi et al. (1995), are also allowed to see under the Gemlik Cluster title in Appendix
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C. Besides, individual fault plane solutions obtained by the use of FOCMEC software
inside of SEISAN program are available under the Gemlik Cluster title in Appendix D.

Each earthquake has the same number in maps, and Appendix B, C and D.

28°45' 28°48' 28°51" 28°54'
40°27' 40°27
40°24' 40°24'
40°21' 40°21'

Figure 4.5.2. Focus of the 1* rectangle on the Gemlik Cluster map

As it can be stated from Figure 4.5.2, 6 oblique and 1 pure normal fault mechanisms
are obtained in the western part of the Gemlik Cluster, and they are located in the Gemlik
Gulf except for one. In the middle of the Gemlik Gulf, earthquakes are randomly
distributed with nearly pure normal and some oblique mechanisms (Figure 4.5.3). In
addition to these, one left lateral strike-slip faulting mechanism is obtained in the Gemlik
Gulf (Earthquake with number 10). In the eastern part of the Gemlik Cluster, earthquakes
are located on land, except for 2 events (Figure 4.5.4). Most of the earthquakes on the land
have right lateral strike-slip mechanisms even though some a few normal faulting

mechanisms also exist.
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Figure 4.5.3. Focus of 2" rectangle on the Gemlik Cluster map

Seismogenic zone of the Gemlik Region was found out between 4 km and 10.5 km
depth (Figure 4.5.5). Orientations of maximum (o;), intermediate (o) and minimum (a5)
principal stress axes, and the graphic of number of misfits versus R-values are also seen in
Figure 4.5.6, but it is doesn’t indicate an exact R-value which corresponds to a minimum
number of misfits. In other words, the R-value changes between 0.4 and 0.6. Nevertheless,
the best value of R for the Gemlik Region equals to 0.54. Almost all the earthquakes
occurred in the Gemlik Gulf have normal faulting mechanisms, but most of them have
right lateral components. In addition, most of the land earthquakes of the Gemlik Cluster
have right lateral strike-slip fault mechanisms consistent with the general structure of the
NAFZ. Briefly, the Gemlik Region has a 0.54 value of R indicating a strike-slip regime.
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Figure 4.5.4. Focus of the 3" rectangle on the Gemlik Cluster map
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Figure 4.5.5. Depth distribution of fault plane solutions for Gemlik Cluster
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4.5.1. 16 August 2011, ML4.0 Gemlik Gulf Earthquake

Epicentral location of the 16 August 2011, ML4.0 Gemlik Gulf Earthquake is very
close to the 24 October 2006 ML5.7 Earthquake given with ML5.2 in the earthquake
catalogue of KOERI. These two Gemlik Gulf earthquakes are located on the Northern
Gemlik Fault (Tsukuda, 1988) and this part of the fault is too complex to understand
(Bekler et al., unpublished). The epicentral distance between these two earthquakes is
about 6.5 km which means they are most probably located on the same fault plane. The
2011 Earthquake wasn’t included in the stress tensor inversion process of the Gemlik
Cluster which gave the opportunity of comparison whether stress tensor inversion results

of the whole region are compatible with the fault parameters of this new earthquake or not.

16.08.2011-Gemlik 24.10.2006-Gemlik

NP1:329/56/-51 NP2:94/50/-133 NP1:144/81/-60 NP2:249/31/-162

te

40°24'

Figure 4.5.1.1. Relocations and fault plane solutions of the two Gemlik Gulf events
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Furthermore, comparison of the two Gemlik Gulf earthquakes made possible the
evaluation of change of data quality during this study. That is why 16 August 2011 event

has also been analyzed despite the fact that it is out of the time interval of this study.

Epicenter locations and fault plane solutions with station distribution of 16.08.2011
(ML4.0 in KOERI catalogue) and 24.10.2006 (ML5.7 in KOERI catalogue ML5.2) Gemlik
Gulf earthquakes are shown in Figure 4.5.1.1. As it can be understood from the figure they
both have oblique faulting mechanisms, having normal and right lateral strike-slip

components.

Table 4.5.1.1. Source parameters of the two moderate size Gemlik Gulf earthquakes

297,59

85, 45

33,3 210, 30
125, 31 319, 30
329/56/-51 144/81/-60
94/50/-133 249/31/-162

Azimuth and dip values of principal stress axes are shown on the Table 4.5.1.1, and
their fault parameters indicate similar stress features. Dip values of maximum principal
stress axes of the whole Gemlik Cluster and 2011 Gemlik Gulf earthquake, 65 and 59
respectively, are coincide each other. Besides, not only stress tensor inversion results of
Gemlik Cluster but also fault plane solution of 16 August 2011 Earthquake point out a
transtensional stress regime.

24.10.2006 ML5.2 Earthquake was solved with 37 P-wave first motion polarities
(Table 5.5.1.2), whereas 16.08.2011 ML4.0 event was solved with 70 polarities although it
is much smaller. Moreover, azimuthal GAP in station coverage, horizontal error values and
vertical error values are also much smaller for the 2011 Gemlik Gulf earthquake.
Therefore, it is clearly stated how the quality of the data set of this study has been
enhanced.
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Table 4.5.1.2. Detailed information of relocations and source mechanisms of the two
moderate size Gemlik Gulf earthquakes

Origin Time 17:30:6.7 14:00:21.6
Latitude 40.422 40.428
Longitude 28.903 28.987
Depth (km) 7.9 10.5
Error Latitude 0.8 1.9
Error Longitude 0.9 1.8
Error Depth 1.7 3.3
Azimuthal GAP in Station Coverage 57 153
Number of used Polarities 70 37
Number of Inconsistent Stations 1 0
Degree of Grid Search Interval 1 1
Number of Acceptable Solutions 14 1
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5. DISCUSSION

5.1. The Ganos Offshore Cluster

Aksoy et al. (2010) obtained the fault plane solution of the 9 August 1912 M7.4
Ganos Earthquake with the use of P-wave first motion polarities from data of five stations.
The fault mechanism has WNW-ESE oriented dilatational and NNE-SSW oriented
compressional axis. Hence, their result appears to be compatible with the dextral strike-slip
stress tensor alignments of the Ganos Offshore Cluster of this current thesis study and the
NW-SE oriented maximum principle compressive stress axis. In addition to this, sub-5.5 m
right lateral strike-slip offsets of this 1912 Earthquake between Gazikdy and Saros Gulf
(obtained by Altunel et al. (2000) and Altinok et al. (2001)) are also consistent with the
stress tensor inversion results of my study. Additionally, the focal mechanism solution of
the 27 April 1985 Miirefte Earthquake on the Ganos Fault indicates a thrust fault
mechanism which is consistent with the results of the western transpression of the
Marmara Region (Kalafat, et al., 2009). On the other hand, | discovered a 14.5 km depth
limit for the Ganos Bend, although Meade et al. (2002) and Okay et al. (2004) proposed a
seismogenic zone up to 8+1 km. Five of the 85 earthquakes in this cluster are even located
between a depth interval of 14.5 km and 18 km.

Moreover, Giirbiiz et al. (2000) obtained focal mechanisms of 23 microearthquakes
in the Marmara Region, but just one of them is located in the Ganos Cluster, and it has a
nearly reverse faulting mechanism which is a possible solution that would also fit the
results of this thesis study. Polat et al. (2002) obtained a few fault plane solutions at the
southeast of the Ganos Offshore Cluster, and their results resemble the findings of this
study with normal and strike-slip faults (Figure 4.1.4). Furthermore, focal mechanism
results of Pinar et al. (2003) also coincide with the results of the most western part of the
Ganos Offshore Cluster (Figure 4.1.2), but they do not match in the eastern part of the
cluster (Figure 4.1.4). Most of the solutions of their study are formed by oblique
mechanisms including thrust components, but in this study most of the solutions have
normal components in the Eastern Ganos Bend although some reverse components also

exist with some oblique fault systems. Moreover, individual fault plane solutions of this
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thesis study perfectly coincide with the fault structure mentioned by Seeber et al. (2004).
Nearly all the thrust faults are seen on the western section of the Ganos Bend which is
consistent with the uplift of the Ganos Mountain. Also, nearly all the normal faulting
mechanisms are observed at the eastern section of the cluster, compatible with the
depression of the Tekirdag Basin. Likewise, the study of Orgiilii (2011) implies similar
faulting systems and stress tensor orientations for the most Western Marmara Sea, so our

studies support each other.

5.2. The Tekirdag Basin Cluster

Armijo et al. (2005) characterized a large component of normal slip along the
southern margin of the Tekirdag Basin which corresponds to the large number of
extensional focal mechanism solutions obtained by this current study. Moreover, Sato et al.
(2004) obtained two composite fault plane solutions with the analysis of microearthquakes
between the Tekirdag and Central basins, namely in the Tekirdag Basin Cluster of this
study. Both of these have pure right lateral strike-slip systems. The results of this thesis
study also actually include dextral strike-slip solutions for the related earthquake cluster,
but normal faults are predominant. Pmar et al. (2003) obtained three fault plane solutions
inside the borders of the Tekirdag Basin Cluster. All three solutions obtained by their study
have oblique fault systems, and two of them have normal components, whereas the other
one has reverse components. Nevertheless, | obtained almost purely normal fault

mechanisms with some right lateral strike-slip and a few oblique components.

5.3. The Ciarcik Basin Cluster

Two composite focal mechanisms inside of the Eastern Cinarcik Basin were
completed by Sato et al. (2004), and one of them indicated a right lateral oblique fault
system located at the northern part of the basin, while the other one, located at the southern
part of the basin, was described as a normal fault mechanism. On the other hand, Pinar et
al. (2009) found out a compressional stress state and 0.65 value of R for a cluster of events

that occurred in the Cinarcik Basin and Yalova Onshore area through the analysis of the



76

aftershock activity of the 1999 izmit earthquake. Furthermore, composite focal mechanism
solutions of Bulut et al. (2009) indicate NW-SE trending dextral strike-slip features, while
most of the solutions of this thesis study suggest extensional structures. Additionally, fault
plane results of Orgiilii (2011) point to strike-slip and oblique fault mechanisms, whereas
most of the results of this study indicate almost purely normal faulting systems with a few

oblique and strike-slip mechanisms in the Cinarcik Basin.

Furthermore, Pinar et al. (2003) obtained strike-slip fault plane solutions in the
Cinarcik Basin, while just five of 73 focal mechanism solutions in my study have strike-
slip mechanisms, and all the others show normal faulting mechanisms. Additionally, three
of these strike-slip solutions are located at the northern boundary of the Cinarcik Basin,
one is located on the eastern edge of the basin and the last one is located in the southern
section of the basin. Pinar et al. (2003) also proposed that extensional fault mechanisms
should have existed in the region, but because they did not find any extensional
mechanisms in the region, they compared the fault system of the Cinarcik Basin with the
system stated by Zachariasen & Sieh (1995). Hence, they asserted that the NAFZ extends

through the Southern Cinarcik Basin and that the Princes’ Islands fault is a secondary fault.

Two fault plane solutions were also obtained by Giirbiiz et al. (2000) in the Cinarcik
Cluster. One of them has a right lateral oblique fault mechanism, whereas the other has a
nearly reverse faulting mechanism. Thus, since they include many normal and some right
lateral strike-slip solutions, the results of my thesis study are not very compatible with the
results of their study. In addition, Okay et al. (2000) obtained that the Cinarcik triple
junction (TTT) was originated by three dextral strike-slip faults. Specifically, they stated
that the Cinarcik Basin was bounded by pure right lateral strike-slip faults without any
requirement for N-S extension. Additionally, fault plane solutions of the study of Polat et
al. (2002) mostly indicate oblique faulting systems, whereas most of the mechanisms of
this current study point to normal faulting systems with the exception of a few strike-slip
features. Ozalaybey et al. (2002) also obtained a few focal mechanism solutions of the
aftershocks of the 1999 izmit Earthquake in the Carcik Basin. However, they also have
strike-slip mechanisms. Ozalaybey et al. (2002) actually suggested that extensional
mechanisms might exit at shallower depths, but in this study the deepest events of the

Cimarcik Basin Cluster have normal fault mechanisms.



77

18 September 1963 Cinarcik Basin Earthquake with M6.3 was the last destructive
event of the Northern Cinarcik Basin. Possible fault plane solutions of this earthquake were
obtained by Taymaz et al. (1991) and Basarir (2011), and they both imply WNW-ESE
trending normal faulting mechanisms which exactly coincide with the stress tensor

alignments of this cluster.

Moreover, the seismogenic zone of the 50 km Eastern Marmara Sea Fault (Island
Fault) is given as being between 10 km and 12 km by Yaltirak et al. (2003), whereas it has
been discovered to be between 4.5 km and 11 km for most of the eastern part of the
Cinarcik Basin during this current thesis study (Figure 4.3.5).

5.4. The Yalova Cluster

The Yalova cluster involves earthquakes recorded in the Western Yalova and
Cinarcik land areas (Figure 4.4.1). The western part of the cluster, Cinarcik, is famous for
its geothermal springs which lead to a claim of a weak fault plane and also a low
coefficient of friction that is proportional to the rate of the shear and normal stresses (Pinar
et al., 2009; Twiss and Moores, 1992). Additionally, seismologists still debate whether or
not the Yalova segment was ruptured during the 17 August 1999 Izmit event (Cormier et
al., 2006). Pinar et al. (2009) asserted that the post-seismic displacement of the Yalova
segment was most probably triggered by the Cinarcik segment because no co-Seismic
displacement was observed on the Yalova segment during the 17 August main shock, and

aftershocks delayed for 63 hours.

Source mechanism results of the study of Polat et al. (2002) indicate strike-slip,
obliqgue and normal faulting mechanisms, though in my study very few oblique fault
mechanisms exist, and almost all the solutions have normal faulting mechanisms.
Moreover, some fault plane solutions of the aftershock activity of the 1999 Izmit
Earthquake were achieved by Ozalaybey et al. (2002) in the Yalova land, and they mostly
show NW-SE trended normal fault mechanisms which completely coincide with the results
of this study. In addition to this, the study of Karabulut et al. (2002) indicates mostly NW-

SE aligned normal faulting systems which are also quite compatible with the mechanisms
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of my study. On the other hand, they also obtained some right lateral strike-slip fault
mechanisms which are E-W oriented, while in this study strike-slip solutions are mostly
NW-SE oriented. Fault plane solutions of the investigation of Pmar et al. (2003) in the
Yalova Region are also consistent with the results of this study as they reported normal
fault mechanisms and very few strike-slip ones. Sato et al. (2004) obtained two composite
focal mechanisms in the northern part of the Armutlu Peninsula, and they both have
extensional features. Furthermore, Bohnhoff et al. (2006) analyzed not only strike-slip but
also normal faulting mechanisms in the western ruptures of the 1999 Izmit Earthquake,
especially in low slip barriers. Based on the analysis of the aftershocks though, the main
shock had a pure right lateral strike-slip mechanism. In addition, even though the outputs
of the study of Pinar et al. (2009) characterize an extensional stress regime, the R=0.5
value result implies a strike-slip regime in the analysis of the aftershocks of the 1999 izmit
earthquake. | also discovered a very clear extensional stress regime for Yalova, but the
R=0.32 value corresponds to the related stress regime for the Yalova Region. Likewise,
many extensional fault plane solutions were done by Bulut et al. (2009) with the analysis
of composite focal mechanism solutions in the Yalova Region, so their work confirms the
results of this current study. In addition, source mechanisms of the land events of the
Yalova Cluster in this thesis study correspond to the individual fault plane solutions of the
investigations of Orgiilii (2011) and Karabulut et al. (2011) that observed earthquakes
M>3.7.

The depth distribution of the events in the Yalova Cluster points to a seismogenic
zone from 5.5 to 12.5 km depth as it can be seen from Figure 4.4.5. The study of Ito et al.
(2002) also implies a seismogenic zone between 5 and 12.5 km in this region, whereas the
aftershock activity of the 17 August 1999 Izmit Earthquake was much more shallow, as
hypocenters of those aftershocks are not deeper than 5 km according to CMT locations
(Pnar et al., 2001; 2003) and some other relocations (Pinar et al., 2009).

5.5. The Gemlik Cluster

Pinar et al. (2003) obtained two right lateral strike-slip mechanisms in the Gemlik

Gulf. One is in the western end of the gulf, and the other is in the south. On the other hand,
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my results suggest extensional source mechanisms even though they mostly have small
right lateral components. Furthermore, source parameters of the 24.10.2006 ML5.2 (in our
catalogue ML5.7) Earthquake obtained in this thesis study are consistent with the fault
parameters of Harvard CMT, Orgiilii (2011) and Karabulut et al. (2011) pointing to an
extensional faulting system with right lateral components. Principal stress orientation
results of Orgiilii (2011) for the whole Southern Marmara Sea are also compatible with the

stress tensor inversion results of the Gemlik Cluster.

5.6. General Discussion

The stress tensor orientation results of Orgiilii (2011) indicate a right lateral strike-
slip stress regime for the Eastern Marmara Sea, whereas orientations of principal stress of
this thesis study point to extensional stress states concerning stress tensor alignments of the

Cinarcik Basin, Gemlik and Yalova clusters.

According to the proposal of Laigle et al. (2008), the basins of the Sea of Marmara
are bounded by N115°-125°E aligned extensional faults indicating a N75°-80°E aligned
maximum shear stress on the Ganos Bend and southeastern Cinarcik Basin. Therefore, the
proposed orientation interval for the maximum principal stress axis is compatible with the

NW-SE oriented Sigma-1 values of this current thesis study.

Armijo et al. (1999; 2002), Seeber et al. (2004; 2010), and Sorlien et al. (2012)
presented that the fault structure of the Sea of Marmara is in a steady-state mode, and
Sorlien et al. (2012), citing their results of stratigraphic horizons along the Main Marmara
Fault, also implied that the fault feature of the Marmara Sea cannot be easily understood as

having dextral strike-slip motion with pull-apart basins.

Likewise to Armijo et al. (2005), | stated that Western Marmara Sea is dominated by
transtensional, transpressional and right lateral strike-slip fault regimes between the
Central Marmara Basin and the Ganos Bend in terms of the stress tensor outputs of the

Tekirdag Basin and the Ganos Offshore clusters. Stress tensor inversion results of the
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Eastern Marmara are compatible with the results of Armijo et al. (2005), as they stated that

the Eastern Marmara Sea has an extensional stress regime with 2-4 m slip.

Stress tensor inversion results of Pinar et al. (2003) imply right dextral strike-slip
regimes for both the Eastern and Western Marmara Sea with 16° counter clockwise
rotation in the strike of the maximum principal stress axes. Additionally, they found that
the intermediate stress axis (o,) is nearly vertical with 69° of plunge in the Eastern
Marmara Sea. On the other hand, stress tensor results of the Gemlik, Yalova and Cinarcik
regions of my study, or the Eastern Marmara, have vertical maximum principal stress axes
(1) with plunge values of; 65°, 75°, 80°, respectively. Stress tensor inversion results of the
Tekirdag Basin Cluster also yielded a vertical o; with 70° plunge value. On the other hand,
in the Ganos Offshore Cluster stress tensor results imply a right lateral strike-slip state with

g, close to vertical with a plunge of 50°.

Flerit et al. (2003) suggested primarily strike-slip motions along the north Marmara
Sea and extensional motions along the south Marmara Sea. They also claimed that the
evolution of the NAFZ may have been affected by the stress field of the Aegean. The
Gemlik Cluster showed extensional structure, which is consistent with their suggestion.
Nevertheless, extensional motions, rather than strike-slip movements, are very active in the

Tekirdag and Cinarcik basins.

Kiratzi (2002) investigated stress tensor orientations of the Marmara Region with the
use of 11 previous fault plane solutions in the Marmara Region. She obtained a NW-SE
trended right lateral strike-slip regime with R=0.7. In the present study, the best values of
R for the Tekirdag Basin and the Cinarcik Basin clusters are 0.8 and 0.67, respectively, and

the best R-values of other clusters have wide ranges.

Contrary to other authors of the Le Pichon et al. (2001), Armijo and Meyer argued
that the North Anatolian Fault is not completely dominated by a purely strike-slip
character, but rather by a transtensional tectonic regime owing to the observation of an
existing pull-apart structure. As a result, their suggestion coincides with the stress tensor

inversion orientations of this thesis study.
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Giirbiiz et al. (2000) achieved two right lateral strike-slip stress regimes for the
whole Marmara Region with the use of the method of Rivera and Cisternas (1990). One is
from the re-evaluation of M>5.0 historical events and the other is from the obtained focal
mechanisms of 23 micro-seismic events. Their results correspond to the local stress state of
the Ganos Offshore Cluster of this current thesis study. Land earthquakes of the Gemlik
Region in my study are actually also compatible with their results, but our stress tensor
inversion results differed for the other four clusters the Gemlik Region, the Yalova Region,

the Cinarcik Basin, and the Tekirdag Basin.

Further, as is stated in this current thesis study, the Ganos Offshore has a dextral
strike-slip stress state which is close to transpression in terms of stress tensor orientations.
Nevertheless, located in the eastern part of the Ganos Offshore Cluster, the Tekirdag Basin
Cluster has a transtensional stress state. It involves numerous high quality purely normal
fault mechanisms and some right lateral strike-slip mechanisms. As an aside, the Tekirdag
Basin Cluster has the highest quality of the number of average polarity (28) with average
vertical error value of 3.1 km, horizontal error value of 1.8 km and azimuthal GAP in
station coverage of 58°. As was stated before, this cluster is located at the southern end of
the Western High of the Marmara Sea which is between the Tekirdag and Central basins,
but closer to the Tekirdag Basin. Therefore, concerning these two pull-apart structures,

another area of opening may exist between them.
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6. CONCLUSION

In this thesis study 398 of 600 ML>2.0 earthquakes, recorded in the Marmara Region
between 02.09.2006 and 31.03.2011, have been relocated, and their individual focal
mechanism solutions and stress tensor orientations have been obtained with the use of data
from 105 seismic stations for the five apparent earthquake clusters. Eliminations of the
earthquakes have been done with the following criteria: a minimum of 10 P-wave high
quality first motion polarities and no more than one misfit must be observed for every
selected event. The number of earthquakes decreased from 144 to 85, 105 to 75, 116 to 73,
124 to 102, 100 to 63 in the Ganos Offshore, Tekirdag Basin, Cinarcik Basin, Yalova and
Gemlik clusters, respectively. Events of the Ganos Offshore Cluster have been relatively
small in magnitude which resulted in a significant decrease in the number of selected
earthquakes. In addition, most of the earthquakes of the Gemlik Cluster were originated
from the aftershock activity of the 24.10.2006 ML5.7 Gemlik Gulf Earthquake and, at that
time, the quality of KOERI stations was not as high as it has been since 2008.
Consequently, 37 earthquakes have been eliminated from this cluster. Considering all of
the 9226 polarities, the average polarity number for the five examined earthquake clusters
were 21, 28, 20, 23, and 25, respectively, using the same order as above. Average
horizontal and vertical errors are, 1.6-2.6 km, 1.8-3.1 km, 1.4-2.8 km, 1.5-2.5 km and 1.8-
3.0 km for Ganos Offshore, Tekirdag Basin, Cinarcik Basin, Yalova and Gemlik clusters,
respectively. Also, average azimuthal GAP in station coverage is 63° for the five selected

clusters.

During this study, individual fault planes solutions of selected earthquakes have been
obtained using Focmec software in order to observe the best-fit focal mechanism solutions
with mostly 1° of grid search interval sensitivity. Fault plane solutions were then
simultaneously determined by the implementation of the method of Horiuchi et al. (1995)
with 5° of grid search which is the highest degree of sensitivity for this program. Stress
tensor alignments of the earthquake clusters have also been achieved by use of the program
of Horiuchi et al. (1995). NW-SE trended transtensional stress states in the Tekirdag Basin,
Cinarcik Basin, and Yalova clusters, W-E trended extensional state in the Gemlik Cluster

and dextral strike-slip state in the Ganos Cluster were obtained. The present-day stress
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states derived from the method of Horiuchi et al. (1995) are also presented in Figure 5.1
using red arrows on the orientations of the maximum principal stress axes (Sigma-1). Pink
dots characterize orientations of the maximum principal stress axes, whereas blue triangles

indicate orientations of the minimum principal stress axes.

Figure 5.1. The present day stress states in the Marmara Region

Furthermore, two moderate-size earthquakes have been also analyzed though they do
not fall between the time span of the mentioned cluster studies. The 25 July 2011 Marmara
Sea Earthquake with ML5.2 is located in the middle of the Tekirdag Basin Cluster, and its
obtained source mechanism solution shows a nearly normal fault mechanism with right
lateral components. Hence, the focal mechanism solution of this event is consistent with
the stress tensor inversion results of the Tekirdag Basin Cluster. In addition, when I have
compared with the earthquake activities of other clusters, | observed a seven-month-
seismic-sleep process, since only seven microearthquakes were recorded during the last
seven months prior to the 25 July main shock. Additionally, the survey of this earthquake
made possible the evaluation of the contribution of the data of SBO stations. This data may
have leaded to an increase in the horizontal and vertical error values, although the use of

their P-wave first motion polarities was helpful.
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The second individually analyzed moderate size event of this study is the 16 August
2011 ML4.0 Gemlik Gulf earthquake. The epicenter of this earthquake was located about
6.5 km west of the epicenter of the 24.10.2006 ML5.2 Gemlik Gulf earthquake. They both
have oblique fault mechanisms, having normal and dextral faulting components, but the
maximum principal stress axis of the new event is closer to vertical as compared with the
old one. Nevertheless, orientations of their minimum principle stress axes are almost the
same. Additionally, plunge values of the intermediate principal stress axes are perfectly
compatible. What is more, the focal mechanism solution of the 16 August 2011 Earthquake
exactly coincides with the stress tensor orientations of the whole Gemlik Cluster
(Table4.5.1.1 and Table 4.1).

Furthermore, plunge values of maximum principal stress axes decrease from north to
south with a counter-clockwise rotation in the Eastern Marmara according to stress tensor
orientation results of the Cinarcik Basin, Yalova and Gemlik clusters. Moreover,
earthquake clustering of the Gemlik Region is located at the northern part of the known
fault trace of Saroglu et al. (1992) (Figures 4.1.1, 4.2.1, 4.3.1, 4.4.1, 4.5.1), while for the
Ganos Offshore, Tekirdag Basin, and Yalova clusters, earthquakes were mostly located at
the southern parts of the known faults. In addition, earthquake activity of the Cimarcik
Basin has been mostly concentrated in the central section of the Cinarcik Basin. Likewise,
NW-SE oriented extensional faulting mechanisms of the Cinarcik Basin are consistent with

the NW-SE oriented pull-apart structure of the northeast Marmara Sea.

Polat et al. (2002) identified a stress regime between extension and strike-slip for the
Marmara Region and nearly pure right lateral strike-slip regimes for the earthquake
activities of the years of 1995 and 1942-1997. Further, according to their findings, dipping
angles of g, and o, were 45° and o3 was 35°. Though they did not state any vertical
findings, in this current study, with the exception of the Ganos Offshore Cluster, the other
four clusters have a; close to vertical. This may indicate a change in the stress regime of

the Marmara Region from nearly pure right lateral to an extension feature.

Results of this thesis study agree with the findings of Armijo et al. (2005), since
nearly all the individual fault plane solutions have normal mechanisms which are

consistent with the mentioned pull-apart structure. Many reverse fault mechanisms were
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also observed in the Ganos Offshore which is under a transpressional stress state.
Moreover, stress tensor inversion results of the Western Marmara, namely the Ganos Bend
and the Eastern Tekirdag Basin, are consistent with the proposal of Okay et al. (2004) as
they stated that a transpressional stress state is dominant in the Ganos area and it becomes
transtensional from west to east. Additionally, as is proposed by Le Pichon et al. (2001) the
Marmara Region is dominated not only by the NAFZ but also by extensional features
(Smith et al., 1995; Parke et al., 1999), which is associated with strain partitioning. As a

result, this current thesis study supports this proposal as well.
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Table Al. List of 40 BB stations of Kandilli Observatory & Earthquake Research Institute

No | Station | Seismometer | Lat. Lon. Elevation | Starting Oryg.
Name Type Date Name

1 ADVT | CMG-3T 40.4332 29.7383 193 05.19.2006 KOERI
2 ALT CMG-3T 39.0552 30.1103 1060 03.31.2007 KOERI
3 | ARMT | CMG-3ESP 40.5683 | 28.866 320 12.17.2007 KOERI
4 BALB CMG-3T 39.64 27.88 120 06.05.2007 KOERI
5 BGKT CMG-3ESP 41.181 28.773 80 05.29.2007 KOERI
6 CANB CMG-6TD 40.0167 2703.75 229 2004 KOERI
7 | CAVI CMG-3ESP 40.2018 | 29.8377 | 670 09.27.2007 KOERI
8 CRLT CMG-3ESP 41.129 27.736 230 05.16.2007 KOERI
9 CTKS CMG-3ESP 41.2373 28.5072 47 09.28.2007 KOERI
10 | CTYL CMG-3T 41.476 28.2897 77 09.29.2007 KOERI
11 | EDC CMG-3T 40.3468 | 27.8633 | 269 11.27.2008 KOERI
12 | EDRB CMG-3T 41.847 26.7437 209 04.18.2007 KOERI
13 |ENEZ | CMG-3T 40.7362 | 26.153 100 06.21.2006 KOERI
14 | ERIK CMG-3ESP 40.6708 26.5132 35 07.02.2008 KOERI
15 | EZN CMG-3ESP 39.8267 26.3258 48 11.09.2007 KOERI
16 | GADA | CMG-3T 40.1908 25.8987 130 07.06.2006 KOERI
17 | GELI CMG-3ESP 40.398 26.4742 | 130 07.05.2008 KOERI
18 | GEMT | CMG-3T 40.435 29.189 220 07.07.2006 KOERI
19 | GONE | CMG-3ESP 40.0467 | 27.686 140 06.27.2008 KOERI
20 | GULT CMG-3ESP 40.432 30.515 930 09.15.2007 KOERI
21 | HRTX CMG-3ESP 40.8217 29.668 645 06.25.2008 KOERI
22 | ISK CMG-3T 41.0657 29.0592 132 01.25.2007 KOERI
23 | KCTX CMG-3ESP 40.2625 28.3353 445 07.11.2008 KOERI
24 | KDZE CMG-3T 41.3132 31.443 410 07.01.2006 KOERI
25 | KLYT CMG-3T 41.253 29.042 30 05.18.2006 KOERI
26 | KRBG CMG-3ESP 40.3932 27.2977 75 06.27.2008 KOERI
27 | LAP CMG-3ESP 40.3727 | 26.7602 | 200 12.27.2007 KOERI
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28 | MDNY | CMG-3ESP 40.3708 28.8847 115 07.09.2008 KOERI
29 [ MDUB | CMG-3T 40.4712 31.1978 1108 05.22.2008 KOERI
30 | MFTX CMG-40T 40.7867 27.2812 924 10.10.1998 KOERI
31 | MRMT | CMG-3T 40.6058 27.5837 702 10.09.2008 KOERI
32 | PHSR CMG-40T 41.6308 27.5238 263 07.09.2009 KOERI
33 | RKY CMG-3ESP 40.6875 27.1777 687 05.16.2006 KOERI
34 | SILT CMG-3ESP 41.153 29.643 100 05.31.2007 KOERI
35 | SLVT CMG-3ESP 41.23 28.21 180 06.01.2007 KOERI
36 | SPNC CMG-3ESP 40.686 30.3083 190 06.27.2008 KOERI
37 | SVRH CMG-3T 39.447 31.5232 1000 12.27.2007 KOERI
38 | TKR CMG-3ESP 40.9902 27.5357 140 05.18.2007 KOERI
39 | TVSB CMG-3ESP 39.4497 29.4615 1090 02.12.2009 KOERI
40 | YLVX CMG-40T 40.5667 29.3728 829 10.21.1998 KOERI
Table A2. List of 50 Stations of the TURDEP Project
No | Station | Seismometer | Lat. Lon. Elevation | Starting Org.
Name Type Date Name

1 ALET CMG-LE3D 41.06624 | 28.60557 | 91 10.20.2009 | TUBITAK
2 ALTM CMG-3ESPC | 41.08800 | 28.74000 | 18 07.25.2006 | TUBITAK
3 ARCE CMG-J 40.82616 | 29.36025 | 45 07.09.2009 | TUBITAK
4 ATIM CMG-3T 40.08300 | 27.56333 | 230 01.24.2008 | TUBITAK
5 BAHT CMG-LE3D 41.08783 | 28.69179 | 142 10.12.2009 | TUBITAK
6 BEY2 CMG-LE3D 41.00294 | 28.64531 | 170 03.18.2010 | TUBITAK
7 BEYT CMG-LE3D 41.00459 | 28.63510 | 214 10.07.2009 | TUBITAK
8 BOZM | CMG-40T 40.53400 | 28.78200 | 119 04.28. 2007 | TUBITAK
9 BUYM | CMG-3T 40.85233 | 29.11800 | 231 11.30.2006 | TUBITAK
10 | BZGM | CMG-40T 40.17267 | 26.9865 180 07.11.2008 | TUBITAK
11 | CAN CMG- --- 40.0275 2703.77 200 --- TUBITAK
12 | CALI CMG-L4C 40.16519 | 28.92000 | 179 02.10.2011 | TUBITAK
13 | CMHM | CMG-3ESPC | 40.01200 | 27.97000 | 205 09.05.2006 | TUBITAK
14 | EREM CMG-3ESPC | 40.04533 | 28.89117 | 657 03.29.2007 | TUBITAK
15 | ESKM CMG-40T 40.60683 | 28.94533 | 20 08.31.2006 | TUBITAK
16 | GBZM | CMG-3ESPC | 40.78600 | 29.45000 | 270 07.08.2005 | TUBITAK
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27
28
29
30
31
32
39
34
35
36
37
38
30
40
41
42
43
44
45
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49
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GOZT
IBBT
IGDM
ISU2
ISUT
KLCM
KKZM
KMRM
KNLM
KRCM
KURN
KVKM
MADM
MARM
MSDM
MYCM
NEVM
NUKT
OMRT
SABA
SAKI
SGTM
SLVM
SNLM
TEPT
TRNM
YNKM
BALY
BOzC
DURS
ELBA
SART
EADA
SYY1

CMG-J
CMG-J
CMG-3ESPC
CMG-LE3D
CMG-LE3D
CMG-3ESPC
CMG-40T
CMG-3ESPC
CMG-40T
CMG-3ESPC
CMG-J
CMG-3ESPC
CMG-40T
CMG-40T
CMG-40T
CMG-40T
CMG-3T
CMG-LE3D
CMG-LE3D
CMG-J
CMG-J
CMG-40T
CMG-3T
CMG-3ESPC
CMG-LE3D
CMG-40T
CMG-3ESPC
CMG-3T
CMG-3T
CMG-3T
CMG-3T
CMG-3T
CMG-6T
CMG-6T

40.89078
40.86608
40.26400
40.99775
40.98875
40.63300
41.11600
40.41800
40.27000
40.26517
40.95496
40.60400
40.65367
40.96700
40.34950
41.03250
39.95400
41.02651
40.97066
40.89365
40.83204
40.76683
41.07312
41.22800
41.06394
40.50500
40.82567
39.74033
39.84190
39.60100
41.14667
40.68883
40.82117
40.94417

29.25363
29.32315
29.20133
28.72363
28.72382
29.39800
27.34400
27.06900
27.52600
28.33233
29.33150
26.88767
27.66467
27.96100
28.60033
27.71333
27.26300
28.75885
28.60385
29.38134
29.27543
27.10783
28.14034
28.20900
28.50939
27.77800
27.39667
27.61933
26.0528

28.47000
28.43050
27.18000
29.29050
29.12667

213
115
165
96
85
138
150
40
178
443
210
75
40
43
201
99
329
56
56
161
50
295
30
173
91
80
370
645
195
960
331
679

30

07.13.2009
07.09.2009
03.27.2007
03.23.2010
10.08.2009
09.01.2006
07.28.2006
09.09.2006
09.05.2006
03.30.2007
16.07.2009
07.03.2007
09 06.2006
07.27 2006
04.01.2007
07.03.2008
10.17.2006
10.07.2009
10.09.2009
07.13.2009
16.07.2009
05.05.2008
07.26.2006
10.13.2009
01.00.2006
03.27.2007
05.24.2007
10.18.2006
06.06.2007
09.29.2005
09.11.2007
02.19.2009
05.05.2008

104

TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
TUBITAK
AFAD
AFAD
AFAD
AFAD
AFAD
SENTEZ
SENTEZ
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Table A3. List of 10 Short-period stations of Kandilli Observatory & Earthquake Research
Institute
No Station Seismometer | Latitude Longitude | Elevation Organization
Name Type Name
1 BADT = 4051.14 2907.05 175 KOERI
2 BNT SS-1 40.3542 27.8950 353 KOERI
3 DST L4-C 39.6040 28.6192 625 KOERI
4 ESKT CMG-40V 39.5222 30.8497 1289 KOERI
5 EYL Willmor 40.5658 30.1250 1160 KOERI
6 GPA CMG-40V 40.2863 30.3183 560 KOERI
7 HRT - 4049.30 2940.08 645 KOERI
8 1Z1 Willmor 40.3368 29.4728 910 KOERI
9 ORLT Mark 40.0462 28.8958 649 KOERI
10 OSM - 4036.12 2942.00 820 KOERI
Table A4. List of 5 SBO stations of Kandilli Observatory & Earthquake Research
Institute
No Station Latitude Longitude | Elevation Starting Organization
Name Date
1 SBO1 40.705638 29.149183 -1260 31.12.2010 | KOERI
2 SBO2 40.878619 28.514247 -810 03.11.2010 | KOERI
3 SBO3 40.884783 27.975100 -1204 21.01.2011 | KOERI
4 SBO4 40.828184 27.535460 -1114 22.12.2010 | KOERI
5 SBO5 40.631132 28.880385 -368 09.06.2010 | KOERI
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3.5
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3.1
2.5
2.0
2.3
3.7
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2.5
2.0
2.0
2.8
2.0
2.0
2.5
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2.5
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0.9
0.9
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42.8
32.4
48.2
34.9
145
50.1
41.3
67.5
72.9
21.3
69.2
294
9.8
26.1
46
69.4
61.1
76.1
63.6

244.4
34.6
233.0
231.3
137.3
32.1
59.6
46.1
222.2
73.2
58.1
69.5
67.0
149.3
382.4
246.9
204.1
68.0
28.8
489.0
97.3
375.5
84.4

6.2

49.7
7.4
455
21.9
38
30.7
48.6
34.2
34.4
17.5
11.7
66.7
19.7
18.7
66
57.3
53
19.8
24
9.2
227

117.38
303.37
273.04
184.83
217.32
266.58
1.99
284.22
267.83
358.72
353.31
328.23
347.49
221.68
297.68
119.37
244.98
183.30
265.74
34.61
354.92
294.55
343.94

69.67
45.08
64.15
85.62
88.63
83.39
61.30
87.50
69.31
81.66
86.15
63.86
57.82
66.89
65.00
83.08
58.28
73.51
63.68
65.03
70.64
55.00
68.87

-147.8
-91.60
134.44
-15.03
99.89

-139.7
-40.88
-130.0
130.85
-11.77
-60.21
-105.3
-75.40
99.75

-82.96
-144.7
115.77
70.94

-140.2
-95.85
-106.1
-77.32
-103.7

26
36
29
12
14
30
20
20
12
12
20
12
15
27
15
14
16
19
24
34
19
34
19
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

01.03.2009
01.03.2009
25.03.2009
05.04.2009
20.04.2009
27.04.2009
27.04.2009
25.06.2009
25.06.2009
25.06.2009
25.06.2009
17.08.2009
25.08.2009
24.09.2009
04.11.2009
04.11.2009
07.11.2009
26.11.2009
04.12.2009
04.12.2009
14.12.2009
24.12.2009
25.12.2009

06:58
21:40
01:46
13:41
10:44
19:03
19:34
04:36
04:38
04:47
04:49
23:46
05:34
11:46
01:30
17:46
05:10
16:44
07:58
20:36
18:20
04:23
06:36

40.833
40.827
40.788
40.737
40.706
40.728
40.730
40.729
40.719
40.722
40.724
40.757
40.698
40.752
40.734
40.723
40.786
40.724
40.698
40.711
40.698
40.675
40.739

27.565
27.560
27.559
27.402
27.496
27.537
27.539
27.367
27.372
27.370
27.372
27.426
27.524
27.384
27.376
27.432
27.506
27.354
27.419
27.427
27.490
27.523
27.396

8.1
10.0
145
4.7
11.6
145
11.6
8.8
4.1
8.1
6.9
2.1
9.4
7.9
9.3
11.7
17.4
11.8
21
2.5
7.2
7.6
4.0

2.5
2.2
2.4
2.3
3.4
4.4
2.7
2.4
2.3
2.6
2.5
2.3
3.2
2.5
2.5
2.8
2.9
2.4
2.1
2.0
2.6
2.2
2.2

0.8
0.8
11
0.9
0.8
0.9
0.8
0.7
0.8
0.7
0.7
0.7
0.7
0.8
0.9
11
1.0
1.0
1.2
1.0
0.7
1.0
1.0

0.8
13
1.4
11
1.0
11
0.9
0.9
0.8
0.8
0.8
0.9
1.0
11
13
1.3
1.2
1.3
1.0
1.0
0.8
1.2
11

3.6
3.4
2.6
2.8
1.7
15
1.4
2.0
2.1
24
2.7
0.9
1.8
3.1
2.8
2.2
1.8
1.8
3.7
3.2
3.8
3.6
2.8

123
60
59
62
37
55
35
47
46
43
58
63
27
63
58
65
37
55
111
66
47
41
113

278.6
303.0
295.4
120.6
126.5
96.7
100.1
304.3
306.1
7.2
310.6
301.1
193.7
310.4
123.6
1215
339.0
316.8
315.7
338.0
298.2
319.8
287.5

59.6
57.6
41.4
5.6

34.2
76.6
25.6
21.3
10.7
69.6
18.9
25.6
64.3
14.8
20.3
7.4

36.8
9.8

27.3
234
47.6
36.7
33.7

504.4
162.9
514.6
218.5
222.2
193.3
8.7
149.3
164.3
37.7
175.4
209.3
391.4
151.6
221.8
224.8
244.4
204.1
187.8
233.0
58.7
205.3
62.4

22.3
25.9
41.4
54.2
8.3
1.6
2.9
66.7
76.4
13.3
64.3
3.8
24.7
74.2
211
60.7
6.2
66
50
30.8
24.9
29.1
46.6

38.55
58.21
45.00
2.29
169.72
115.94
237.25
221.68
223.20
322.43
234.30
78.00
295.70
225.01
352.83
8.17
117.38
244.98
247.26
284.05
353.64
84.13
177.22

70.02
73.26
90.00
59.72
72.82
48.06
74.35
66.89
56.24
44.53
65.90
75.01
70.01
60.01
89.47
58.28
69.67
58.28
77.44
85.34
77.03
85.49
83.03

-110.9
-108.8
-110.8
48.10
-31.53
-71.98
-159.2
99.75
99.90
-73.44
108.46
-158.6
-97.32
96.31
29.99
56.27
-147.8
115.77
117.50
139.82
-57.26
-129.8
65.93

16
18
17
16
46
58
33
21
19
22
16
17
34
18
14
22
34
28
19
17
29
22
11
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

04.01.2010
19.01.2010
28.01.2010
26.02.2010
03.03.2010
20.03.2010
20.04.2010
09.06.2010
01.07.2010
15.08.2010
26.08.2010
22.09.2010
03.10.2010
24.10.2010
11.12.2010
23.12.2010
24.12.2010
18.02.2011
03.03.2011
07.03.2011
23.03.2011

15:08
17:36
03:05
10:55
13:13
07:24
15:30
16:57
00:57
12:11
05:24
03:34
13:55
15:20
07:39
13:04
09:54
00:52
11:07
14:48
23:12

40.802
40.808
40.804
40.726
40.720
40.775
40.742
40.693
40.709
40.783
40.675
40.751
40.747
40.715
40.740
40.748
40.730
40.787
40.666
40.716
40.667

27.557
27.556
27.557
27.424
27.383
27.535
27.344
27.384
27.497
27.509
27.530
27.474
27.434
27.530
27.418
27.370
27.395
27.502
27.533
27.513
27.489

114
141
115
2.2
10.0
13.9
2.2
3.6
12.1
114
5.6
9.1
131
8.5
8.1
3.7
2.3
11.9
6.9
10.3
16.5

2.3
3.0
2.0
2.1
3.0
2.0
3.1
3.0
2.5
3.3
2.0
2.2
2.6
2.2
2.8
2.7
2.2
3.2
2.7
2.5
2.9

0.9
0.8
0.7
0.8
11
1.0
0.8
0.8
13
0.8
0.7
0.9
0.8
0.8
0.9
0.9
0.7
1.0
0.7
1.0
0.9

11
1.0
11
0.9
13
1.0
1.0
1.0
1.2
0.9
0.9
1.0
11
0.8
1.2
0.9
0.9
1.3
0.8
14
1.0

2.2
15
2.0
2.7
2.6
2.6
2.8
2.7
25
1.7
15
2.8
2.0
2.8
2.9
2.6
2.6
15
3.2
2.7
1.6

107
58
103
56
79
119
60
67
69
43
55
67
75
66
59
62
71
45
40
54
46

300.3
311.0
311.0
232.3
300.3
297.1
110.8
133.9
68.0

160.8
334.8
325.9
276.2
110.7
304.3
2775
3141
1185
288.6
293.2
1145

47.1
79.3
79.3
62.8
47.1
36.3
19.5
6.2

4.7
47.4
79.8
78.3
18.3
40.8
21.3
30.8
17.8
29.2
41.8
40.9
111

148.5
150.0
150.0
382.2
148.5
127.9
15.2
252.5
183.9
47.1
164.9
61.7
244
213.8
149.3
382.1
68.6
2195
70.8
535
19.5

39.3
10.1
10.1
23.9
39.3
53.3
15.3
77.2
6.8
20.3
10
1.2
43.3
14.8
66.7
229
52.2
18.8
41.5
30.3
23.9

45.32
57.02
57.02
302.13
45.32
211.70
243.60
33.87
105.99
289.98
73.37
342.89
155.76
156.73
221.68
328.25
199.29
167.09
359.65
351.17
65.14

85.98
55.20
55.20
69.99
85.98
81.46
87.17
52.18
53.26
74.03
55.05
47.34
74.76
73.65
66.89
85.01
69.97
83.28
89.84
83.90
81.35

-104.5
-94.16
-94.16
-77.11
-104.5
95.24

-155.0
75.83

-72.89
-127.2
-92.14
-74.08
47.13

-42.02
99.75

-39.77
55.58

-35.24
-69.99
-55.48
154.69

14
25
18
15
18
15
27
23
21
29
10
13
19
23
14
22
17
31
16
11
35
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“ML” values are determined by TUBITAK. Erlt, Erln, Erdp values indicate latitude, longitude, and depth errors, respectively. The given
P(Az, PI), T(Az, PI) and Strike/Dip/Rake values are obtained by the stress tensor inversion approach of the Horiuchi et al. (1995). “PI”
indicates the value of the polarity used for each event, and “In” shows the value of the inconsistency obtained using Focmec software with 1
degree of grid search for each source mechanism. “H.In” signifies the value of the inconsistency obtained by the program of Horiuchi et al.
(1995) with five-degree grid search interval for each source mechanism.

Table B 2. Relocations and fault plane solutions of 75 earthquakes in the Tekirdag Basin

GAP P(Az) P(Pl) T(Az) T(Pl) Strike

1 23.12.2006 07:48 40.800 27.783 135 25 11 1.7 2.7 73 2719 80 90.3 10 0.54 55.00 -89.67 14 0 1
2 10.07.2007 20:35 40.826 27.744 136 2.2 13 15 2.3 7 1443 68 3547 19.2 256.19 6497 -101.4 19 0 0
3 10.01.2008 16:35 40.814 27.744 131 1.9 0.9 1.3 2.6 82 1277 475 2436 2138 180.01 75.01 -54.26 15 0 0
4 10.01.2008 16:39 40.822 27.740 145 23 0.9 1.2 1.9 68 106.8 48 3499 222 23399 7503 -1249 30 0 1
5 27.01.2008 13:40 40.812 27.724 9.6 2.9 11 11 2.1 44 313.1 204 546 28.2 18529 8497 3565 32 1 1
6 27.01.2008 18:55 40.807 27.725 9.9 3.2 1.0 1.2 2.0 43 1414 172 2323 29 185.60 80.02 -14.40 47 1 1
7 29.01.2008 19:05 40.787 27.726 10.0 2.0 1.2 1.8 3.9 127 1625 383 4057 297 28589 8496 -127.7 10 0 0
8 07.02.2008 04:02 40.804 27.735 10.7 23 1.2 1.4 3.0 75 3054 559 5253 275 60.03 7498 -109.3 27 0 0
9 21.02.2008 08:45 40.810 27.735 7.4 3.6 0.9 11 2.6 49 8.3 69.9 2237 16.6 12457 62.48 -102.4 37 0 0
10 01.07.2008 22:51 40.798 27.764 6.4 2.3 0.9 1.2 4.1 50 3054 559 5253 275 60.03 7498 -109.3 13 0 0
11 05.07.2008 20:45 40.812 27.768 9.8 2.0 11 1.2 5.0 126 94.8 64.4 2842 253 191.16 7040 -93.88 10 0 0
12 18.08.2008 00:27 40.804 27.732 6.3 2.0 0.8 0.9 3.2 44 3131 204 546 28.2 18529 8497 3565 32 0 1
13 27.08.2008 21:02 40.827 27.689 4.2 2.6 1.0 1.2 3.4 55 2719 80 90.3 10 0.54 55.00 -89.67 33 0 0
14 13.09.2008 02:20 40.796 27.727 3.0 2.2 15 1.8 4.6 43 1443 68 3547 19.2 256.19 6497 -1014 17 0 0
15 30.09.2008 12:40 40.794 27.712 3.0 2.2 1.4 1.9 4.8 83 1277 475 2436 2138 180.01 75.01 -5426 20 0 0
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GAP P(Az)

P(PI)

T(Az)

T(PI)

Strike

H.
16 01.10.2008 23:47 40.791 27.724 2.8 2.5 15 1.9 4.6 80 106.8 48 3499 222 23399 75.03 -1249 25 1 1
17 02.10.2008 00:22 40.794 27.712 23 2.0 1.2 1.4 3.3 83 3131 204 546 28.2 18529 8497 3565 15 0 0
18 02.10.2008 05:41 40.806 27.781 111 25 13 1.5 2.5 50 1414 172 2323 29 185.60 80.02 -14.40 21 1 1
19 16.01.2009 19:13 40.781 27.740 45 2.0 13 1.5 4.6 52 1625 383 4057 297 28589 8496 -127.7 21 0 1
20 23.01.2009 16:34 40.796 27.752 141 3.7 13 1.5 2.5 40 3054 559 5253 275 60.03 7498 -109.3 65 0 0
21 23.01.2009 17:58 40.786 27.749 147 2.2 1.6 1.9 3.6 43 8.3 699 2237 16.6 12457 6248 -1024 21 0 0
22 23.01.2009 19:51 40.790 27.744 131 2.6 13 1.8 3.7 44 3054 559 5253 275 60.03 7498 -109.3 35 1 1
23 24.01.2009 15:50 40.782 27.742 125 23 11 1.3 3.0 44 94.8 64.4 2842 253 191.16 70.40 -93.88 32 0 1
24 24.01.2009 15:58 40.793 27.763 146 4.3 1.4 1.6 2.5 39 313.1 204 546 28.2 18529 8497 3565 63 0 1
25 24.01.2009 23:59 40.797 27770 127 2.8 15 1.8 3.0 39 260.1 743 655 15.2 338.68 60.31 -85.65 60 0 1
26 25.01.2009 02:54 40.793 27.752 123 3.0 1.2 1.3 2.7 39 269.5 236 10.5 23.6 320.00 90.00 -34.48 54 0 1
27 25.01.2009 03:26 40.791 27.753 140 3.8 1.2 1.4 2.5 39 3400 90 70.0 0 340.00 45.00 -90.00 57 1 1
28 25.01.2009 04:19 40.776 27.758 13.7 2.0 14 1.9 3.8 63 260.1 743 655 15.2 338.68 6031 -8565 21 0 0
29 25.01.2009 08:08 40.796 27.758 13.1 3.0 1.2 1.4 2.7 40 2664 748 781 15.1 349.87 60.11 -8758 41 0 1
30 25.01.2009 08:28 40.791 27.755 120 29 1.4 1.5 2.6 39 1005 182 3693 338 236.28 7998 -164.2 46 0 1
31 25.01.2009 12:34 40.792 27.757 150 3.6 14 15 2.5 39 1074 578 3172 287 216.02 7500 -103.9 49 0 1
32 25.01.2009 14:26 40.789 27.761 116 24 1.7 2.4 49 42 3239 763 4288 36 351.00 5001 -7265 27 0 0
33 26.01.2009 15:48 40.776 27.748 102 25 13 2.1 3.9 46 3156 757 4192 34 342.00 4998 -71.76 27 0 0
34 27.01.2009 05:21 40.783 27.730 100 2.0 15 1.6 49 78 1200 75 300.0 15 210.00 60.00 -90.00 14 0 1
35 27.01.2009 09:58 40.795 27.736 111 20 13 1.7 45 79 189.7 765 3317 107 248.72 5621 -80.22 14 0 1
36 27.01.2009 11:13 40.790 27.740 7.8 2.2 1.0 15 4.8 45 3023 729 4208 83 343.68 5500 -71.81 17 0 0
37 29.01.2009 22:21 40.794 27.737 120 2.0 1.2 1.3 2.6 44 260.1 743 655 15.2 338.68 60.31 -8565 26 1 1
38 01.02.2009 06:20 40.786 27.753 111 25 11 15 2.8 39 269.5 23.6 10.5 23.6 320.00 90.00 -3448 18 0 0
39 01.02.2009 12:26 40.788 27.749 154 21 14 1.8 3.3 76 340.0 90 70.0 0 340.00 45.00 -90.00 10 0 0
40 02.02.2009 16:19 40.805 27.750 165 2.9 13 1.4 2.6 41 260.1 743 655 15.2 338.68 60.31 -85.65 45 0 1
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GAP P(Az)

P(PI)

T(Az)

T(PI)

Strike

H.
41 18.02.2009 14:24 40.796 27.755 148 2.0 13 1.7 3.6 46 2664 748 781 15.1 34987 60.11 -8758 21 0 0
42 27.02.2009 15:08 40.779 27.747 148 21 13 1.4 2.6 44 1005 182 369.3 3.8 236.28 7998 -164.2 17 0 0
43 03.03.2009 21:49 40.782 27.753 123 1.9 11 1.4 3.5 43 1074 578 3172 287 216.02 7500 -1039 23 0 1
44 18.03.2009 03:23 40.807 27.746 133 25 11 11 2.4 45 3239 763 4288 3.6 351.00 5001 -7265 37 0 0
45 18.03.2009 09:47 40.803 27.739 121 26 11 11 2.8 46 3156 757 4192 34 342.00 4998 -71.76 24 0 0
46 18.03.2009 09:55 40.800 27.747 8.2 2.1 1.2 1.3 4.5 44 1200 75 3000 15 210.00 60.00 -90.00 25 0 1
47 18.03.2009 10:03 40.801 27.735 130 21 13 1.2 3.8 52 189.7 765 3317 107 248.72 5621 -80.22 12 0 0
48 18.03.2009 16:33 40.803 27.739 118 3.8 1.0 11 2.3 41 302.3 729 4208 83 343.68 5500 -71.81 63 0 1
49 18.03.2009 17:48 40.807 27.737 118 2.0 1.2 1.5 3.4 42 179.2 883 883 0 356.60 45.04 -9240 19 0 0
50 18.03.2009 22:32 40.808 27.752 155 21 13 1.5 3.0 47 2.9 76.3 2454 6.4 14462 5255 -1053 24 0 1
51 13.04.2009 02:27 40.804 27.741 110 21 0.9 1.5 2.6 60 249.0 68 48.6 20.8 32440 66.13 -8233 17 0 1
52 16.04.2009 21:57 40.803 27.747 100 2.0 0.9 13 2.3 41 3237 59.6 189.4 223 8359 7002 -1109 33 0 1
53 25.04.2009 05:28 40.810 27.758 12.0 2.0 1.0 1.5 3.0 87 260.5 85 78.9 5 349.03 5000 -89.82 17 0 0
54 25.04.2009 05:29 40.807 27.761 135 2.2 11 13 3.3 57 5.8 81.7 2717 0.6 17359 46.19 -1015 18 0 0
55 05.05.2009 18:07 40.801 27.751 9.9 2.1 1.0 1.3 2.8 46 3129 841 458 0.3 321.63 4560 -81.74 25 0 0
56 21.05.2009 03:33 40.801 27.732 117 25 0.8 1.0 2.0 42 1889 649 3747 25 282.85 70.03 -9237 34 0 0
57 27.05.2009 22:52 40.776 27.799 116 1.8 1.4 1.3 3.2 115 2976 513 4396 323 5.65 7998 -70.71 19 0 0
58 02.07.2009 11:57 40.795 27.690 75 2.5 0.9 11 2.7 51 120.0 60 300.0 30 210.00 7500 -90.00 22 0 0
59 02.07.2009 12:10 40.798 27.700 6.4 3.1 0.8 1.0 2.5 50 226.4 457 268 42.7 306.35 8848 -80.08 36 0 0
60 02.07.2009 12:19 40.792 27691 9.1 2.3 0.9 1.2 3.6 60 119.0 79.2 2743 9.8 188.18 5497 -8459 18 0 0
61 04.07.2009 12:36 40.794 27.701 6.4 3.0 0.7 0.9 2.2 42 179.2 883 883 0 356.60 45.04 -9240 39 0 0
62 13.07.2009 18:49 40.793 27.707 13.7 2.2 0.9 11 2.1 42 2.9 76.3 2454 6.4 14462 5255 -105.3 28 0 0
63 03.09.2009 12:28 40.802 27.733 8.7 2.5 0.9 1.0 2.2 75 249.0 68 48.6 20.8 32440 66.13 -8233 32 0 0
64 27.09.2009 20:33 40.811 27.75%6 108 2.2 1.0 15 2.8 75 323.7 59.6 1894 223 8359  70.02 -1109 13 0 0
65 22.10.2009 05:24 40.810 27.749 115 29 11 1.1 2.1 67 260.5 85 78.9 5 349.03 50.00 -89.82 34 0 0
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GAP P(Az) P(Pl) T(Az) T(Pl) Strike H.
66  09.12.2009 16:05 40801 27.746 40 20 12 13 38 129 58 8.7 27.7 06 17359 4619 -1015 16 0 0
67 14022010 1844 40809 27.809 141 34 10 14 19 55 3129 841 458 03  321.63 4560 -8L74 44 0 0
68 18022010 04:56 40804 27.754 113 23 11 19 25 69 1889 649 3747 25 28285 7003 -9237 25 0 1
69  09.06.2010 17:48 40787 27742 111 22 14 15 33 101 2976 513 4396 323 565 7998 -7071 12 0 0
70 14082010 00:36 40819 27715 44 23 09 12 26 45 1200 60 3000 30 21000 7500 -9000 30 0 0
71 07.092010 00:05 40794 27722 100 31 09 17 31 98 2264 457 268 427 30635 8848 -8008 14 0 0
72 17092010 0524 40814 27747 153 27 11 14 25 45 1190 792 2743 98 18818 5497 -8459 25 0 0
73 09122010 12:46 40.806 27.765 169 2.6 11 13 21 42 1353 735 3439 146 247583 6001 -9874 22 0 0
74 09122010 13:00 40812 27.760 158 25 12 13 21 42 3009 464 4431 369 1055 8498 -7017 24 0 0
75 23122010 02:22 40807 27.706 178 20 10 12 17 87 1235 647 2920 249 20568 7002 -8528 21 0 0

No Date Erin Erdp GAP P(Az) P(Pl)

1 16.11.2006 23:49 40.743 29.069 111 27 08 11 1.9 61 55.3 836 941 4.9 8.49 4512 -8428 22 0 O
2 16.11.2006 23:51 40.742 29.071 111 28 09 12 21 62 47.3 747 236.6 151 14461 60.15 -9272 24 1 1
3 19.02.2007 23:05 40.712 29.164 8.9 20 11 15 4.0 81 130.6 729 2489 83 17182 5499 -7177 12 0 O
4 29.03.2007 23:18 40.767 29.192 84 25 10 12 34 100 151.8 487 3496 399 25137 8555 -9893 15 0 O
5  20.05.2007 04:14 40.696 29.240 106 19 10 14 40 97 3238 647 4566 178 20.76 6497 -70.76 12 0 O
6 07.07.2007 12:18 40.770 29.093 142 20 11 18 29 70 565 738 2174 153 13165 6051 -8419 12 0 O
7 16.07.2007 12:00 40.761 29.210 60 26 10 13 34 95 61.0 476 2327 421 146565 8724 -8585 14 0 1
8 17.07.2007 03:55 40.699 29.205 6.7 26 10 13 29 83 1518 487 3496 399 25137 8555 -9893 13 0 O
9 06.01.2008 12:51 40.729 29.080 100 27 09 16 26 44 1483 618 384.8 165 276.89 6501 -1146 23 0 1

et



No Date

ML Erlt

Erin

Erdp

GAP P(Az)

T(Az2)

Strike

10 17.01.2008 02:23 40.723 29.038 100 29 09 12 23 37 286.0 56.6 5214 20.6 5145 70.02 -1168 30 O O
11 21.01.2008 13:27 40.758 29.205 66 23 08 11 39 65 1015 679 2252 127 15000 60.02 -6936 21 0O O
12 21.01.2008 18:57 40.757 29.201 6.0 20 09 12 30 59 2804 752 4071 9 327.28 55.03 -75.71 21 0 O
13 08.02.2008 13:26 40.755 29.207 73 24 07 10 28 54 480.7 135 216.0 209 34940 85.00 2477 15 0 O
14 08.02.2008 13:52 40.759 29.206 6.0 22 09 12 31 54 3223 443 4247 124 643 70.00 -4341 18 0 O
15 17.07.2008 06:11 40.718 29.137 120 23 08 12 21 57 3276 672 1832 189 83.06 6498 -1036 18 O O
16 19.07.2008 18:12 40.713 29158 75 24 07 11 20 49 260.3 78 402.8 9.6 319.08 5498 -81.23 22 0 O
17 18.08.2008 11:06 40.706 29.127 61 29 09 11 21 41 296.6 457 1842 204 6598 7495 -1288 33 0 O
18 18.08.2008 11:08 40.700 29.123 37 30 08 11 28 40 2986 282 3919 6.1 34199 7499 -2507 29 0 O
19 18.08.2008 15:52 40.709 29.129 58 22 09 11 29 48 53.6 69.4 2225 202 13552 6532 -8599 19 0 O
20 21.09.2008 20:24 40.705 29230 96 21 09 14 20 82 70.5 69.3 1704 3.7 98.61 5199 -6383 18 0 O
21 09.10.2008 16:36 40.699 29.218 100 26 08 11 20 49 4759 124 2104 19.7 34412 8504 2306 24 0 O
22 22.10.2008 01:00 40.731 29193 81 39 11 13 21 64 1432 764 465 1.6 303.69 48.13 -1082 41 0 1
23 22.10.2008 01:19 40.737 29194 56 23 11 12 30 66 306.4 703 4180 75 343.69 5501 -67.71 16 0 O
24 30.11.2008 13:55 40.719 29.151 53 23 09 13 32 82 2223 749 3962 15 307.49 60.038 -8823 18 0 O
25 12122008 06:59 40.748 29.197 48 26 08 12 20 53 296.9 599 4818 30 30.00 75.04 9220 18 0 O
26 14.01.2009 06:30 40.718 29.135 63 23 07 09 43 49 73.6 837 178 51 28225 46.05 9730 19 0 O
27 15.01.2009 20:53 40.704 29.179 74 26 07 10 24 47 116.1 232 3792 157 24883 8500 -1519 23 0 1
28 21.02.2009 22:29 40.731 29.035 91 31 08 10 22 34 1638 776 67.7 13 32591 4760 -1068 27 0 O
29 21.02.2009 22:31 40.731 29.036 129 19 10 16 238 108 3029 634 4152 108 34498 6000 -6197 11 0 O
30 21.02.2009 23:03 40.732 29.030 82 33 08 12 36 52 1383 785 3879 4.1 28797 50.01 -1041 22 0 O
31 21.02.2009 23:04 40.732 29.029 60 34 07 10 21 52 1722 741 375 114 298.07 5727 -1031 28 0 O
32 04.03.2009 12:04 40.728 29.022 69 23 08 11 27 42 3338 552 1964 271 8997 7502 -1109 21 O O
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No Date

ML Erlt

Erin

Erdp

GAP P(Az)

T(Az2)

Strike

33 04.03.2009 22:09 40.733 29.027 60 21 07 10 22 43 266.7 464 3805 21 318.00 75.01 -5242 23 0 O
34 13.05.2009 05:00 40.731 29.136¢6 78 22 08 10 30 49 55.3 648 2298 251 1415 7013 -8775 17 0 O
35 01.10.2009 23:28 40.679 29.239 87 20 05 08 26 61 3029 634 4152 108 34498 6000 -6197 23 0 O
36 26.02.2010 23:06 40.763 29.224 133 23 08 10 16 52 146.4 175 413.1 102 280.60 8499 -1602 27 O O
37 28.02.2010 19:43 40.730 29.153 179 18 10 15 238 71 46.9 56.4 2085 322 12576 7775 -8130 15 0 O
38 04.04.2010 07:17 40.724 29.247 126 20 08 13 24 80 107.8 264 2122 264 160.00 90.00 -39.00 15 O O
39 26.04.2010 20:47 40.764 29.144 79 20 09 10 34 72 318.7 626 4294 104 35998 5999 -60.73 16 O O
40 07.05.2010 00:24 40.700 29.229 108 30 09 16 20 55 92.0 68.9 2189 131 14250 6002 -71.11 28 1 1
41 07.05.2010 02:34 40.697 29.237 102 19 08 14 29 48 37.1 58.2 188.7 28.6 109.28 7478 -7682 22 0 O
42 09.05.2010 03:34 40.691 29.260 109 23 07 10 18 42 107.2 722 2236 81 147.27 55.00 -7068 25 0 O
43 11.05.2010 14:38 40.699 29.224 93 20 08 12 41 88 49.8 65.1 2003 22 119.41 6788 -78.02 17 0 O
44 11.05.2010 19:04 40.699 29.228 88 24 07 10 37 57 1698 721 181 158 28136 6131 -9920 27 0 O
45 11.05.2010 22:07 40.698 29.227 89 31 06 09 17 29 41.6 79.9 2297 10 138.48 55.02 -91.70 44 0 1
46 23.06.2010 11:28 40.749 29250 71 20 09 13 45 63 51.0 519 2171 373 13317 8265 -83.17 14 0 O
47 30.06.2010 17:39 40.720 29.166 95 25 10 17 3.7 46 40.0 85 246 5 293.15 4511 9189 24 0 O
48 17.07.2010 01:33 40.708 29.161 76 23 06 08 27 40 81.1 702 2132 135 13503 6000 -7361 32 0 O
49 17.07.2010 04:27 40.710 29.159 90 18 06 09 35 78 1075 61 359.6 9.7 24747 60.04 -1217 17 0 O
50 17.07.2010 19:39 40.709 29.163 89 26 05 07 20 39 53.3 677 2116 209 12782 66.29 -8177 31 0 O
51 19.07.2010 00:39 40.706 29.162 9.2 16 07 10 34 108 213 658 1583 182 8091 6490 -7295 13 0 O
52 25.07.2010 04:26 40.708 29.164 9.1 16 06 09 37 107  56.3 68.8 1983 17 11847 6309 -7619 16 0 O
53 14.08.2010 23:54 40.707 29.172 86 24 09 11 30 31 81.0 68.7 2778 205 18313 6571 -9619 21 O O
54 15.08.2010 01:15 40.709 29.177 98 21 08 11 33 50 55.4 796 2216 101 13373 5515 -8704 19 0 O
55 11.09.2010 21:39 40.708 29.283 8.6 19 07 12 33 60 3284 296 4226 7.3 1200 7497 -2705 17 0O O
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ML Erlt Erln Erdp T(Az) Strike
56 15.09.2010 19:27 40.765 29.208 54 14 12 14 31 97 1555 79.8 3451 10 253.64 5505 -9203 10 0 O
57 19.09.2010 15:05 40.735 29.160 65 19 09 10 29 103 3182 865 265 0.1 299.82 4450 -8536 15 0 O
58 26.10.2010 15:16 40.762 29.208 6.0 14 12 14 22 98 565 738 2174 153 13165 6051 -8419 10 0O O
59 04.11.2010 23:57 40.733 29.161 83 27 06 09 29 57 534 70 2338 20 143.69 6500 -90.14 22 1 1
60 05.11.2010 00:02 40.738 29.161 59 17 09 11 23 60 199.3 744 637 11.3 32459 5714 -1027 20 0 O
61 11.11.2010 17:36 40.704 29210 74 26 08 11 32 29 3223 443 4247 124 643 70.00 -4341 24 0 O
62 12.11.2010 04:00 40.725 28997 6.0 24 05 08 23 44 506 678 1765 135 100.88 60.67 -7004 31 0 1
63 21.12.2010 16:12 40.681 29.210 9.0 18 06 10 34 51 2512 876 424 0 31351 46.06 -8839 18 0 O
64 07.01.2011 01:28 40.707 29.131 117 18 11 14 138 108 285.0 815 074 46 28593 4739 -7850 16 0 O
65 07.01.2011 02:17 40.708 29.131 104 15 08 11 26 103 2986 7.3 207.7 6.8 73.18 8965 -1700 14 0 O
66 16.01.2011 08:56 40.715 29.205 9.6 19 08 12 29 77 748 596 2612 30.2 168.84 7528 -9289 10 0 1
67 16.01.2011 17:33 40.713 29.211 107 21 09 11 31 72 3029 634 4152 10.8 34498 60.00 -6197 14 0 O
68 06.02.2011 12:17 40.728 29.150 59 22 07 10 15 72 1658 68.1 5.7 20.7 270.06 66.04 -9747 14 0 O
69 06.02.2011 14:15 40.721 29.157 71 23 06 10 26 74 1558 689 351.0 204 256.80 65.60 -9557 19 0 O
70 06.02.2011 14:16 40.726 29.148 7.2 22 07 11 3.0 84 615 547 236.6 352 148,63 8024 -87.65 17 0 O
71 06.02.2011 14:52 40.746 29248 60 29 07 11 20 36 3171 625 4651 238 2571 7001 -7622 25 0 1
72 12.03.2011 14:34 40.732 29146 80 3.0 06 09 24 36 565 738 2174 153 13165 6051 -8419 41 0 1
73 28.03.2011 07:38 40.728 29030 86 1.7 10 15 33 100 1075 61 3596 9.7 24747 6004 -1217 12 0 O
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12.09.2006
16.09.2006
28.10.2006
28.10.2006
28.10.2006
28.10.2006
28.10.2006
16.11.2006
11.01.2007
11.01.2007
13.01.2007
13.01.2007
27.01.2007
05.02.2007
20.02.2007
03.04.2007
10.05.2007
28.09.2007
31.10.2007

07:25
23:10
11:36
12:01
15:28
16:53
20:35
16:08
04:16
20:04
00:54
01:11
03:28
21:04
02:47
14:03
12:01
03:35
16:47

Table B 4. Relocations and fault plane solutions of 102 earthquakes in the Yalova Region

40.581
40.594
40.642
40.640
40.637
40.638
40.638
40.641
40.567
40.572
40.611
40.611
40.627
40.597
40.577
40.652
40.652
40.607
40.633

28.981
29.124
29.220
29.219
29.217
29.224
29.222
29.220
28.983
28.994
29.037
29.041
29.081
29.021
28.990
29.073
29.014
29.018
29.138

9.6
6.5
11.5
9.3
8.9
8.9
8.1
10.0
8.7
12.2
3.6
2.8
6.0
9.2
4.8
13.2
11.8
7.0
11.9

ML Erlt Erln

2.9
2.7
2.8
3.2
3.9
2.7
2.7
2.7
2.3
3.0
2.5
2.3
2.1
2.1
2.3
2.1
2.5
2.3
1.9

1.4
15
1.2
0.9
1.0
0.8
0.9
0.8
1.4
13
1.0
1.2
0.6
15
1.0
1.0
11
1.0
1.3

1.4
13
1.5
1.2
1.2
11
11
11
1.5
13
1.0
1.2
0.8
14
1.0
1.3
1.4
1.2
2.0

Erdp

4.8
4.7
3.1
3.0
2.7
2.6
3.0
21
3.7
2.1
2.0
24
3.6
2.5
3.4
2.7
2.2
2.8
3.7

GAP P(Az) P(PI)

120
74
68
64
65
65
65
63
105
64
90
51
88
123
90
69
69
32
64

202.9
228.2
85.1
261.8
1538
87.9
64.4
85.1
357.6
164.9
40.0
247.6
202.9
228.2
85.1
261.8
1538
87.9
64.4

45.8
66.9
64.7
61.3
83.9
25

49.1
60

49.3
39

T(Az)

453

14.9

353.6
370.8
332.2
181.5
182.7
353.6
218.7
401.6
195.6
338.2
45.3

14.9

353.6
370.8
332.2
181.5
182.7

T(PI) Strike
26.9 61.86

51 263.88
3.2 298.06
15.8 303.15
30 243.30
3.1 231.45
304 123.64
3.2 297.64
17.7  263.80
28.1  302.15
212 103.85
0.3 74.96

269 151.00
5.1 285.62
3.2 320.20
158  159.65
30 60.02

3.1 20.00

304 318.83

Dip

79.99
84.10
88.88
65.70
75.00
90.00
86.60
83.79
89.45
69.98
65.00
60.04
71.16
81.27
80.37
86.50
75.04
90.00
72.97

-83.99
-109.1
-60.06
-50.90
-89.15
-125.0
-55.13
-70.98
94.97

-121.6
-97.00
-101.6
-73.30
-94.89
-107.6
-80.63
72.18

-92.41
-71.48

13
11
13
18
19
15
18
18
18
20
15
14
13
11
14
10
15
18
12
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

01.11.2007
03.11.2007
02.12.2007
14.12.2007
15.12.2007
23.12.2007
10.03.2008
12.03.2008
12.03.2008
01.04.2008
07.04.2008
11.04.2008
18.04.2008
18.04.2008
11.05.2008
15.05.2008
28.05.2008
02.06.2008
03.06.2008
03.06.2008
11.06.2008

03:49
10:21
05:39
19:51
04:38
09:46
15:14
18:53
19:33
08:38
09:37
15:25
20:18
21:12
17:26
16:32
14:02
10:36
19:56
20:27
15:38

40.645
40.626
40.659
40.636
40.633
40.627
40.603
40.617
40.617
40.627
40.617
40.635
40.636
40.613
40.638
40.630
40.619
40.634
40.602
40.610
40.633

29.103
29.142
29.202
29.123
29.135
29.129
29.030
29.031
29.042
29.092
29.167
29.022
28.888
29.047
29.043
29.027
29.191
29.132
29.043
29.059
29.124

6.7
12.2
11.3
115
11.0
7.8
2.5
12.7
10.6
6.0
6.0
9.2
7.9
4.8
6.0
5.9
6.4
3.0
7.2
4.0
6.9

ML Erlt Erln

24
2.5
2.6
3.3
2.5
2.9
1.8
4.6
2.6
2.2
2.6
1.9
21
3.1
24
2.2
2.7
24
2.2
2.0
3.1

0.9
1.0
0.8
0.8
0.9
13
1.3
0.9
0.9
11
0.7
0.6
0.7
0.8
0.7
0.8
0.8
1.0
1.0
14
0.9

1.3
1.6
1.5
1.2
1.7
1.6
1.6
13
1.4
1.3
0.9
0.8
1.1
1.0
1.0
1.2
11
14
1.2
15
11

4.2
3.2
2.6
1.9
2.9
45
4.3
2.2
2.2
24
1.8
2.7
1.7
2.0
2.5
45
2.9
3.0
4.1
3.2
2.4

GAP P(Az)

37
57
47
38
64
39
113
29
30
61
46
99
97
40
53
66
58
70
46
74
37

85.1

357.6
164.9
40.0

247.6
143.0
1911
296.4
138.9
202.9
267.6
326.2
303.5
169.4
119.2
60.2

138.9
143.0
191.1
296.4
138.9

P(PI)

25

67

458
66.9
64.7
55.5
53.6
67.6
68.2
61.3
54.9
74.9
77

68.5
54.8
62.4
68.2
55.5
53.6
67.6
68.2

T(Az)
353.6
218.7
401.6
195.6
338.2
242.9
20.8
190.2
38.6
45.3
376.4
210.1
207.1
42.9
380.2
183.0
38.6
242.9
20.8
190.2
38.6

3.2
17.7
28.1
21.2
0.3
6.7
36
6.5
4.1
26.9
12.8
6.8
1.5
13.2
6.3
15.8
4.1
6.7
36
6.5
4.1

Strike
307.97
60.34
141.44
245.47
152.64
112.49
3.14
112.47
276.16
328.25
129.39
46.45
334.62
285.55
290.87
290.75
259.42
86.40
277.56
280.39
264.00

66.34
76.89
70.00
54.99
71.65
85.35
89.44
60.01
70.13
84.99
80.00
60.69
81.09
64.99
76.02
65.02
85.03
59.31
82.00
60.11
53.11

-81.70
-97.31
-74.44
-98.43
-72.74
-88.07
80.01

-124.2
-87.87
-86.58
-84.44
-96.77
-72.00
-90.99
-122.4
-92.59
-95.41
-124.7
-96.06
-92.33
-126.5

18
15
32
27
14
26
13
63
23
12
21
15
19
32
16
15
14
15
15
12
30

o O o o o O kb O O O O O O oo o o o o o +—» o

o

O O O o o O kb O O O O O PP P O O O r o

8TT



41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

11.06.2008
11.06.2008
19.09.2008
28.09.2008
05.10.2008
06.10.2008
09.10.2008
14.10.2008
16.10.2008
31.10.2008
23.11.2008
30.11.2008
08.01.2009
11.01.2009
11.01.2009
12.01.2009
10.02.2009
06.03.2009
17.04.2009
21.04.2009
09.05.2009

16:52
16:57
23:59
13:33
06:04
17:10
16:33
06:40
08:26
00:59
18:09
13:58
23:07
06:06
06:07
20:45
00:35
23:48
18:39
18:28
17:31

40.628
40.629
40.624
40.625
40.597
40.600
40.665
40.601
40.607
40.627
40.599
40.606
40.600
40.604
40.599
40.607
40.595
40.632
40.604
40.600
40.630

29.135
29.133
29.023
29.059
29.024
29.023
29.185
29.030
29.057
29.051
29.081
29.026
29.024
29.021
29.020
29.025
29.079
29.171
28.970
29.037
28.981

5.5
3.0
10.0
10.7
9.7
9.8
7.1
4.3
6.4
9.5
6.7
9.8
10.0
10.0
9.6
9.3
21
8.6
6.6
9.5
9.6

ML Erlt Erln

2.5
24
2.1
2.0
4.5
3.1
21
2.1
2.2
2.1
2.9
1.9
3.1
2.7
3.5
2.7
3.0
2.2
1.8
2.2
2.0

0.8
0.9
0.9
1.0
11
0.8
0.9
13
1.2
1.0
13
1.3
0.8
0.9
1.0
0.9
0.9
0.9
0.9
0.9
1.2

1.0
11
1.2
1.3
1.2
1.0
1.2
1.7
1.2
14
15
1.3
1.1
11
1.2
11
0.9
11
13
1.0
1.7

2.3
24
2.6
3.2
1.7
15
3.7
4.3
3.0
2.7
2.9
2.5
1.9
1.8
1.6
1.9
2.4
2.8
1.9
1.9
2.5

GAP P(Az)

55
55
62
68
33
32
58
105
71
74
31
50
32
32
35
39
42
61
47
41
83

202.9
267.6
326.2
303.5
169.4
119.2
60.2

138.9
29.8

112.5
332.9
190.4
202.4
92.8

176.9
317.8
193.0
238.1
195.7
202.9
29.8

P(PI)

61.3
54.9
74.9
77

68.5
54.8
62.4
68.2
49.4
56.7
57.3
64.8
57.7
71

68

55.3
70

68.1
69.9
61.3
49.4

T(Az)
45.3
376.4
210.1
207.1
42.9
380.2
183.0
38.6
205.2
214.0
228.5
4.9
37.6
205.9
336.6
220.6
16.2
77.8
382.6
45.3
205.2

26.9
12.8
6.8
15
13.2
6.3
15.8
4.1
40.5
7.4
9.1
251
31.4
7.7
20.8

20
20.7
20
26.9
40.5

Strike
285.29
255.48
16.96

17.57

315.02
124.72
55.11

255.60
30.15

261.04
318.44
19.45

169.10
191.03
285.65
160.83
276.74
77.11

347.08
324.02
306.53

60.79
67.65
75.37
69.42
60.00
5241
76.36
87.04
64.39
78.24
80.00
75.23
67.35
81.14
68.91
63.69
65.44
70.01
58.62
74.99
70.17

-97.25
-110.5
-93.34
-104.6
-54.15
-75.11
-83.69
-109.8
-62.00
-99.38
-89.38
-92.75
-62.60
-45.70
-142.1
-66.03
-94.72
-100.6
-63.81
-88.39
-92.91

24
24
20
15
60
43
20
14
16
11
31
19
32
28
28
23
24
19
20
21
18
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62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

10.05.2009
02.06.2009
02.06.2009
02.06.2009
02.06.2009
12.07.2009
16.09.2009
27.09.2009
05.10.2009
11.10.2009
25.10.2009
29.10.2009
15.11.2009
16.11.2009
16.11.2009
02.12.2009
06.01.2010
12.01.2010
13.01.2010
25.01.2010
25.01.2010

17:01
02:34
03:33
03:34
21:10
06:59
01:02
01:19
10:51
20:16
04:21
19:36
23:28
18:47
22:32
13:12
19:16
22:46
01:06
07:41
08:30

40.602
40.596
40.599
40.604
40.600
40.664
40.616
40.581
40.604
40.598
40.601
40.572
40.601
40.598
40.601
40.601
40.616
40.600
40.604
40.623
40.626

29.032
29.031
29.032
29.033
29.032
29.174
29.037
28.914
29.014
29.021
29.022
28.925
29.042
29.033
29.040
29.034
29.021
29.039
29.036
29.029
29.022

10.0
9.9
9.7
9.0
9.5
115
6.0
11.7
10.0
9.0
10.4
10.5
8.8
11.2
7.8
10.0
12.3
10.2
9.4
8.7
7.9

ML Erlt Erln

1.9
24
3.0
3.0
3.3
2.8
21
2.8
24
2.2
2.6
2.2
21
3.5
2.2
2.7
24
2.8
2.2
2.2
2.5

0.8
0.9
0.9
0.9
0.8
0.6
0.9
0.8
0.7
0.8
0.7
0.9
0.7
0.7
0.6
0.7
0.6
0.6
0.6
11
0.8

1.0
11
11
11
1.0
0.8
11
1.0
1.0
11
1.0
1.3
1.1
0.9
0.9
0.9
0.9
0.9
0.9
1.7
1.0

1.8
1.8
1.8
1.7
1.7
15
1.7
11
1.4
2.3
1.7
1.8
24
1.4
21
15
1.4
1.8
1.6
2.3
2.5

GAP P(Az)

27
37
37
33
27
41
77
42
42
42
41
62
42
27
42
45
43
32
43
59
63

1125
332.9
190.4
202.4
92.8

176.9
317.8
193.0
238.1
195.7
202.9
287.5
121.2
196.8
92.2

184.3
78.2

178.2
192.4
276.2
97.4

P(PI)

56.7
57.3
64.8
57.7
71

68

55.3
70

68.1
69.9
61.3
62.3
67.9
75

64

73.9
67.8
71

63.1
59.3
77.4

T(Az)
214.0
228.5
4.9
37.6
205.9
336.6
220.6
16.2
77.8
382.6
45.3
385.7
213.7
155
205.9
22.8
191.2
30.7
29.3
381.2
205.0

7.4
9.1
25.1
31.4
7.7
20.8

20
20.7
20
26.9
4.3

15
11.1
15.3
9.1
16.2
25.9
8.8
3.8

Strike
328.71
101.71
285.63
295.58
90.44

99.69

187.03
104.40
324.60
137.38
135.89
21.10

322.42
324.92
150.69
72.04

161.65
333.63
321.24
90.49

151.31

56.56
59.11
65.85
60.45
64.76
52.40
70.46
58.01
50.40
60.62
59.59
87.63
45.24
60.10
70.70
75.00
61.28
74.64
65.04
74.51
63.72

-57.89
-116.8
-83.47
-84.70
-122.1
-63.11
-66.77
-115.4
-83.79
-96.31
-71.80
-75.20
-95.35
-54.68
-84.65
-129.6
-47.15
-77.00
-12.77
-109.8
-74.92

26
22
37
31
45
33
19
34
26
24
29
14
26
47
25
30
18
33
33
11
20
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ML Erlt Erin GAP P(Az) P(Pl) T(Az) Strike

83 25.01.2010 15:33 40.623 29.021 93 24 06 09 138 36 346.6 63 1329 23 320.29 65.68 -84.05 27 0 1
84  27.01.2010 06:25 40.627 29.018 98 25 07 11 138 35 1796 641 3480 254 9379 6651 -1093 24 0 O
85  26.03.2010 14:39 40.659 29.174 87 27 05 08 3.8 45 2875 623 3857 43 3780 7058 -5858 28 0 O
86  29.03.2010 02:55 40.659 29.174 60 24 06 09 138 58 121.2 679 2137 1 24514 7722 -1116 29 0 O
87  25.05.2010 09:34 40.574 28.957 111 19 07 11 13 59 196.8 75 15.5 15 3.43 8322 -7111 17 0 O
88  30.06.2010 19:42 40590 29.051 89 25 08 10 238 34 922 64 2059 111 30461 6501 -9277 26 0 O
89 09.07.2010 19:12 40.602 29.019 95 20 08 11 32 61 1843 739 228 153 319.84 8028 4589 18 0 O
90 10.07.2010 19:57 40.643 29.143 100 21 08 13 3.2 78 782 678 191.2 91 5390 55.03 -8861 18 0 O
91 06.08.2010 02:43 40.589 29.219 95 25 06 09 24 71 1782 71 30.7 16.2 31401 60.77 -83.03 28 0 1
92 07.08.2010 14:57 40.647 29129 106 30 08 10 19 39 1924 631 293 259 26494 63.10 -1134 38 0 1
93  26.08.2010 20:51 40.613 29.020 71 21 09 10 25 44 276.2 593 3812 838 288.07 81.07 -9450 22 0 O
94  30.08.2010 06:35 40.573 28969 123 25 08 12 19 36 974 774 2050 338 300.79 7684 -9725 23 0 O
95 15.09.2010 15:07 40.633 29.163 100 24 10 14 43 80 346.6 63 1329 23 319.29 7201 -8114 15 0 O
96 01.10.2010 13:18 40.646 29.103 9.7 26 06 09 23 39 179.6 64.1 348.0 254 25738 6062 -9631 30 0 O
97 01.10.2010 23:11 40.646 29.101 96 23 07 09 25 48 26.8 65 2045 25 290.27 5270 -1056 32 0 O
98 10.12.2010 02:59 40.608 29.033 6.1 22 08 14 29 81 179.6 64.1 348.0 254 10241 7272 11495 21 0 O
99 10.01.2011 17:30 40.632 29.157 120 29 06 08 1.2 28 2857 596 991 302 7887 6261 -1027 37 0 1
100 13.01.2011 05:50 40.608 29.031 63 23 07 12 21 38 285.7 547 4773 348 34246 8011 -6153 21 0O O
101 09.02.2011 03:13 40.640 29.085 136 21 08 12 21 45 136.3 529 2333 5.2 279.94 87.09 -6011 21 0 1
102 05.03.2011 23:37 40.612 29.025 88 24 06 08 138 39 1413 37 2479 209 13548 5531 -5145 36 0 1

1¢T
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24.10.2006
24.10.2006
24.10.2006
25.10.2006
25.10.2006
25.10.2006
25.10.2006
25.10.2006
25.10.2006
03.11.2006
16.11.2006
08.01.2007
15.01.2007
18.05.2007
14.07.2007
21.08.2007
30.09.2007
23.11.2007
18.02.2008
24.02.2008

14:00
14:52
18:00
00:24
00:56
01:01
03:41
11:12
11:56
00:20
06:17
23:33
05:09
01:30
04:46
17:17
00:09
06:10
16:37
14:57

Table B 5. Relocations and fault plane solutions of the 63 earthquakes in the Gemlik Region

40.428
40.428
40.427
40.423
40.409
40.424
40.432
40.440
40.421
40.433
40.424
40.416
40.403
40.406
40.421
40.432
40.416
40.432
40.432
40.373

28.987
29.006
29.009
28.991
29.014
29.027
29.014
29.014
29.002
29.027
29.020
29.014
28.996
29.012
29.005
29.055
29.166
28.936
29.010
28.927

10.5
8.0
9.5
4.9
3.3
5.8
7.4

10.4
6.1
7.9

10.1
59
8.3
54
4.6
9.8
4.1
9.9
6.1
8.8

5.7
3.3
3.0
2.2
3.9
2.7
3.0
3.1
4.4
3.4
2.9
2.5
3.3
2.5
2.5
25
2.3
2.0
25
25

1.9
15
1.6
2.0
1.2
1.6
1.0
1.2
1.5
1.7
2.0
1.6
0.9
1.3
1.4
1.2
1.2
1.1
1.2
1.1

1.8
15
1.4
1.9
1.2
1.6
1.0
1.2
1.4
14
1.9
1.6
1.0
11
1.4
1.8
1.9
1.2
13
11

3.3
3.1
4.6
4.4
3.0
4.0
3.6
3.2
4.3
3.8
4.4
4.2
21
3.5
4.2
3.2
2.7
4.3
4.2
3.3

153
153
145
154
122
155
145
120
121
140
139
98
100
53
57
57
62
55
54
87

56.1
94.9
717
229.2
144.3
160.4
133.9
320.1
141.1
130.6
434.3
144.3
97.5
157.9
172.6
56.4
68.5
58.0
56.1
71.8

48.1
68.9
59.4
72.7
51.3
78.5
54.1
62.7
85
53.4
30
51.3
72.8
67.9
74.4
58.9
66.3
66.9
48.1
55.2

208.3
361.4
336.9
374.6
16.0
373.6
4.9
530.9
25.8
3534
303.9
16.0
342.9
368.6
371.6
209.2
288.6
213.7
208.3
322.5

38.5
14
2.8

14.3

26.4
9.7

245

23.9

28.6
48.3
26.4
7.3
19.2
14.8
28.2
18.5
21.2
38.5
12.9

130.95
252.02
220.93
292.49
265.07
278.19
248.17
70.72
235.42
246.28
5.63
79.49
239.34
269.99
277.50
129.19
186.95
130.83
131.08
207.66

84.59
50.01
54.97
59.94
76.26
54.97
72.22
70.01
49.99
76.75
79.96
88.83
54.17
65.01
59.97
74.26
64.98
66.76
85.06
65.0

-76.08
-118.0
-128.2
-79.16
-116.9
-97.55
-122.5
-103.2
-90.53
-11.43
116.46
108.58
-109.2
-101.5
-95.61
-77.51
-105.7
-80.57
-75.84
-125.4

37
25
19
14
29
15
20
17
25
22
18
23
24
14
14
13
20
18
19
22
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21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

27.04.2008
29.06.2008
07.07.2008
09.07.2008
09.11.2008
06.12.2008
15.12.2008
23.05.2009
25.05.2009
29.05.2009
31.05.2009
04.06.2009
04.06.2009
22.06.2009
22.06.2009
23.06.2009
08.07.2009
28.08.2009
09.10.2009
01.01.2010
12.01.2010
03.02.2010
04.02.2010

06:15
08:28
03:37
04:54
10:51
07:51
15:44
21:57
22:50
06:31
15:25
09:38
13:35
09:29
19:10
01:51
09:26
20:07
11:33
17:27
02:51
21:57
16:05

40.410
40.402
40.423
40.413
40.437
40.397
40.430
40.457
40.468
40.455
40.460
40.462
40.466
40.458
40.467
40.465
40.489
40.467
40.414
40.464
40.480
40.407
40.408

29.010
29.005
29.011
28.730
29.127
28.965
28.945
29.141
29.154
29.150
29.152
29.161
29.164
29.147
29.153
29.158
29.177
29.168
29.081
29.163
29.180
28.879
28.868

6.2
4.2
6.0
10.1
8.0
7.2
5.9
12.9
9.5
10.0
115
10.6
8.7
11.7
9.9
9.4
6.6
8.7
7.2
8.9
6.0
6.7
6.8

2.3
3.5
2.0
3.7
24
3.4
2.1
4.1
2.9
25
3.8
24
2.0
3.9
2.2
2.9
2.3
2.1
24
24
2.0
3.3
2.8

0.9
0.8
1.2
0.9
1.1
0.9
13
1.0
1.0
1.4
0.9
1.0
1.6
0.8
13
1.1
0.9
0.9
0.9
0.9
0.8
1.3
1.0

11
1.0
1.4
11
13
1.0
1.4
1.9
1.2
2.0
13
13
1.8
13
1.6
1.3
1.3
11
1.2
11
1.4
1.9
1.2

3.4
2.8
3.1
2.1
3.2
1.8
3.4
2.0
1.8
2.8
2.0
1.8
3.2
15
2.2
21
3.3
24
4.2
2.3
1.9
3.0
3.2

59
57
56
38
49
43
56
131
36
122
36
42
43
121
58
35
71
36
39
36
124
52
46

65.2
65.2
148.7
134.3
131.0
65.2
66.6
446.9
99.0
97.6
115.8
91.6
451.8
448.7
91.9
265.9
85.9
93.3
293.7
98.7
121.7
120.6
132.1

72.3
72.3
55.6
59.7
47.3
72.3
74.9
55
31.9
45.1
33.2
44.4
24.3
14.2
49.2
10.9
40.1
43.4
53.2
46.4
66.9
58.8
68.5

196.4
196.4
27.6
30.6
347.9
196.4
241.8
355.0
353.1
233.9
368.0
341.4
246.5
184.5
342.6
357.9
3345
246.7
391.0
2125
326.2
255
366.6

11.9
11.9
195
7.9
36.4
11.9
15
19.9
23.9
35.8
25.1
195
63.5
21.7
15.9
10.2
235
43.4
5.4
21
21.2
3.1
12.9

117.38
117.38
276.20
276.79
241.08
117.38
152.82
39.37
227.65
164.16
243.55
221.99
353.55
317.63
224.96
311.84
213.73
170.0
330.01
150.0
229.01
269.21
262.50

58.13
58.13
69.67
58.94
84.26
58.13
60.04
80.03
84.99
84.99
84.99
75.0
70.01
85.36
70.03
89.51
80.0
90.0
60.03
75.01
66.76
55.48
59.99

-74.72
-14.72
-119.1
-124.6
-109.2
-14.72
-88.61
161.76
-138.5
-66.61
-136.4
-130.9
79.34

26.28

-129.1
-15.01
-131.5
-76.33
-46.93
-52.42
-99.50
-128.7
-109.6

20
38
12
38
17
53
11
44
50
12
48
25
15
36
16
38
19
22
18
21
12
43
31
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

08.03.2010
29.03.2010
09.04.2010
16.04.2010
01.05.2010
16.05.2010
11.06.2010
05.09.2010
05.09.2010
04.10.2010
26.10.2010
01.12.2010
06.01.2011
13.01.2011
13.01.2011
13.01.2011
03.02.2011
14.03.2011
20.03.2011
26.03.2011

16:07
15:22
11:27
22:16
20:51
09:58
10:56
00:44
14:48
13:29
01:54
11:25
17:33
10:33
12:57
18:08
14:05
19:42
20:56
08:57

40.406
40.449
40.430
40.462
40.448
40.470
40.428
40.441
40.441
40.418
40.427
40.390
40.435
40.418
40.473
40.423
40.437
40.442
40.432
40.434

29.149
29.018
28.949
29.040
29.208
29.194
28.947
28.942
28.946
28.784
28.721
28.815
29.216
28.946
29.209
28.940
29.066
29.058
29.124
29.050

3.6
9.7
8.1
4.3
6.0
5.2
9.8
5.9
7.4
5.4
9.2
7.8
12.0
8.1
5.2
7.7
9.1
9.5
6.9
7.8

3.7
2.0
3.4
2.0
2.2
2.1
4.3
2.6
2.0
1.9
2.0
2.2
1.8
2.4
2.8
1.8
3.2
3.1
2.5
2.2

11
1.0
0.9
0.8
0.8
11
13
0.8
0.9
11
11
0.8
1.0
0.7
0.8
0.8
0.8
0.9
0.8
0.8

1.4
1.2
11
1.0
13
14
1.8
11
11
1.6
1.6
14
15
11
11
14
1.1
1.2
1.0
0.9

2.6
3.3
2.2
2.7
1.9
2.3
3.0
2.9
4.0
2.6
3.3
2.6
2.9
2.2
3.3
2.3
2.7
2.2
2.5
3.6

121
58
94
67
58
45
70
38
37
51
43

68.4
272.3
130.1
270.6
114.3

32.5
116.7
313.4
306.4
120.1
108.6
124.1

78.3
301.3
259.9
149.9
126.3

59.7
161.0
125.6

41.7
71.3
61.1
49.4
40.4
53.3
58.3
27
58.9
78.4
57
61.7
41.4
67.2
24.6
60.2
58.1
80
524
58.4

229.3
386.2
36.6
371.6
362.3
161.2
210.4
219.2
410.9
327.7
201.1
2215
184.1
406.6
351.7
37.2
4.8
2435
325
12.9

46.6
7.8
1.9
9.3

23.8
25
2.3
8.2
8.6

10.3
1.6

17.2
6.4
3.9

12.5
18
10

25.6

13.4

329.25
310.86
281.48
311.50
241.83
91.22
147.31
89.09
345.00
233.12
139.10
155.51
126.0
335.43
303.23
285.77
254.64
152.93
282.07
260.54

87.52
54.99
53.45
65.0
80.04
74.45
55.02
77.28
60.01
55.52
55.03
56.12
75.01
55.01
75.74
62.57
67.56
54.99
75.25
63.99

80.33
-69.23
-126.9
-45.92
-131.0
-63.97
-50.25
-154.4
-55.19
-96.38
-48.41
-55.70
-44.46
-63.04
-20.69
-120.3
-117.6
-90.79
-116.4
-121.6

53
12
61
20
28
11
51
38
17
13
14
13
15
14
31
11
28
44
26
18
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APPENDIX C. DISCRIMINATION OF FAULT PLANES FROM
AUXILIARY PLANES BY THE METHOD OF HORUICHI et al. (1995)

1. The Ganos Offshore Cluster

61024 922 40.776 27.501 8.0 611151551 40.727 27.472 9.1 61120 136 40.765 27.464 10.0
P=11.2 5.1 T=181.0 85.0 P=142.6 82.7 T=43.3 38.5 P=283.8 70.0 T= 44.7 35.3
9 .

7 1141635 40.771 27.454 15.5 712217 40.703 27.409 2.0 7251144 40.732 27.417 13.5
P=105.1 59.8 T=214.6 60.2 P=355.1 62.7 T=253.9 69.4 P=316.8 80.2 T=204.1 24.0

7 58430 40.759 27.511 141 7 5262241 40.666 27.493 3.7 7 5271943 40.735 27.347 12.3
P=291.6 57.9 T=178.4 57.9 P=175.0 10.9 T=380.4 80.2 P=121.5 82.6 T=224.8 29.3

Figure C.1.1. Lower hemisphere projection of fault plane solutions obtained through the
program of Horiuchi et al. (1995). Solutions are given time dependently for Ganos

offshore, and bold lines show fault planes
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7 621710 40.789 27.508 12.4 7 6162347 40.710 27.370 8.7 7 6241244 40.759 27.398 9.9
P=147.6 4.8 T=55.289.8 P=320.9 87.1 T= 60.7 16.4 P=319.8 53.3 T=205.3 60.9

7 83418 40.795 27.501 12.1 7 8271859 40.767 27.434 2.0 7982116 40.701 27.474 4.9
P=314.113.1T=170.579.4 P=282.461.3T=23.570.7 P=147.6 4.8 T=55.2 89.8

791718 2 40.676 27.486 0.7 710814 6 40.711 27.411 7.6 8 1121743 40.788 27.497 15.7
P=118.9 75.5 T=219.0 55.9 P=307.1 65.1 T=215.6 86.8 P=322.324.0 T=63.5 85.0

8 1121749 40.787 27.499 15.4 8328 1440.787 27.55214.5 8 5192031 40.804 27.568 13.0
P=339.0 53.2 T=244.4 83.8 P=47.6 5.0 T=234.6 85.0 P=333.0 81.6 T=233.0 40.3

Figure C.1.2. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Ganos offshore, and bold lines show fault planes
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85211252 40.687 27.447 2.0 8751123 40.703 27.449 7.5 871416 2 40.740 27.353 13.5
P=139.576.3 T=231.3 82.6 P=207.8 47.2 T=137.344.5 P=136.9 57.6 T= 32.1 68.1

B 71421 540716 27.387 21 B T3 43340.745 27.315 38 B8 T2144 40.6T7H 2T4ATE 15
P=325.3 41.8 T= 58.6 86.2 P=160.6 55.1 T= 46.1 58.3 PE3Z I TS5 Te222 2414

B9ITI251 40,728 27,359 65 B 9202254 40721 27400 3.0 810 52225 40,796 27,565 2.6
P=2806.930.9 T=T71.2 558 P=281.2 4.7 T= 58.1 55.6 P=208.1 225 T= 0.5 T2.5
! A

B10 7 436 40.762 27.537 T.2 B11161512 40.755 27386 11.7 811161048 40,660 27409 3.3
P=294.8171 T=67.0 763 P=304.3 G6.7 T=148.3 23.3 P=221.8 20,8 T=362.4 70.3

Figure C.1.3. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Ganos offshore, and bold lines show fault planes
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9 1301540 40.742 27.384 3.5
P=288.2 63.9 T= 68.0 32.7

9 1301429 40.722 27.368 3.6
P=316.8 80.2 T=204.1 24.0

8126 619 40.764 27.540 8.5
P=347.9 60.6 T=246.971.3

93111240821 27570 41

Q2321640772 27405 4.4
P=241.0 28,9 T= 87.3 66.0

P=124 3440 T= 288 84,7
—l

931658 40,833 27565 A1
P=278.6 30.4 T=504.4 87,7

Badm e

93133406825 27.568 5.2
P=211 824 T=84 4873
e

41

93112240834 27 5686117
P=244.8 139 T=275.5 B).B
e,

94 51341 40.737 27.402 4.7

9 325 146 40.788 27.559 14.5
P=303.0 32.4 T=162.9 64.1 P=295.4 48.6 T=514.6 48.6

4344

9 312140 40.827 27.560 10.0

P=120.6 84.4 T=218.5 35.8

Figure C.1.4. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Ganos offshore, and bold lines show fault planes



129

94201044 40.706 27.496 11.6 942719 3 40.728 27.537 14.5 94271934 40.730 27.539 11.6
P=126.5 55.8 T=222.2 81.7 P=96.7 13.4 T=193.3 88.4 P=100.164.4 T= 8.7 87.1
46 48

9 625 436 40.729 27.367 8.8 9 625 438 40.719 27.372 4.1 9 625 447 40.722 27.370 8.1

P=304.3 68.7 T=149.3 23.3 P=306.1 79.3 T=164.3 13.6 P= 7.220.4 T=237.776.7

51 -

9 8172346 40.757 27.426 2.1 9 825 534 40.698 27.524 9.4
P=301.1 64.4 T=209.3 86.2 P=193.7 25.7 T=391.4 65.3

99241146 40.752 27.384 7.9 9114130 40.734 27.376 9.3 911 41746 40.723 27.43211.7
P=310.4 75.2 T=151.6 15.8 P=123.6 69.7 T=221.8 68.9 P=121.582.6 T=224.8 29.3

Figure C.1.5. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Ganos offshore, and bold lines show fault planes
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9117 510 40.786 27.506 17.4 911261644 40.724 27.354 11.8 912 4 758 40.698 27.419 2.1
P=339.0 563.2 T=244.4 83.8 P=316.8 80.2 T=204.1 24.0 P=315.7 62.7 T=187.8 40.0

912 42036 40.711 27.427 2.5 912141820 40.698 27.490 7.2 91224 423 40.675 27.523 7.6
P=338.0 66.6 T=233.0 59.2 P=298.2 42.4 T= 58.7 65.1 P=319.8 53.3 T=205.3 60.9

91225 636 40.739 27.396 4.0 10 1415 8 40.802 27.557 11.4 10 1191736 40.808 27.556 14.1
P=287.556.3 T=62.443.4 P=300.3 42.9 T=148.5 50.7 P=311.0 10.7 T=150.0 79.9

10 128 3 5 40.804 27.557 11.5 10 2261055 40.726 27.424 2.2 10 3 31313 40.720 27.383 10.0
P=311.0 10.7 T=150.0 79.9 P=232.3 27.2 T=382.2 66.1 P=300.3 42.9 T=148.5 50.7

Figure C.1.6. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Ganos offshore, and bold lines show fault planes
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10 320 724 40.775 27.53513.9 10 4201530 40.742 27.344 2.2 10 6 91657 40.693 27.384 3.6
P=297.1 63.7 T=127.9 36.7 P=110.8 70.5 T=15.274.7 P=133.9 83.8 T=252.5 12.8

10 7 1057 40.709 27.497 12.1 10 8151211 40.783 27.509 11.4 10 826 524 40.675 27.530 5.6
P=68.0 15.3 T=183.9 83.2 P=160.8 42.6 T=47.1 69.7 P=334.8 10.2 T=164.9 80.0

74 75
10 922 334 40.751 27.474 9.1 1010 31355 40.747 27.434 13.1 1010241520 40.715 27.530 8.5
P=325.911.7 T=61.7 88.8 P=276.271.7 T=24.446.7 P=110.7 49.2 T=213.8 75.2

10122313 4 40.748 27.370 3.7 101224 954 40.730 27.395 2.3

P=277.559.2 T=382.1 67.1 P=314.172.2T=68.6 37.8

Figure C.1.7. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Ganos offshore, and bold lines show fault planes
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11218 052 40.787 27.502 11.9 1133117 40.666 27.533 6.9 113 71448 40.716 27.513 10.3
P=118.560.8 T=219.571.2 P=288.6 48.2 T=70.8 48.5 P=293.2 49.1 T=53.559.7

To

11 3232312 40.667 27.489 16.5
P=114.578.9 T= 19.5 66.1

Figure C.1.8. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Ganos offshore, and bold lines show fault planes

2. The Tekirdag Basin Cluster

61223 748 40.800 27.783 13.5 7 7102035 40.826 27.744 13.6 81101635 40.814 27.744 13.1
P=271.9 10.0 T= 90.3 80.0 P=144.3 22.0 T=354.7 70.8 P=127.7 42.5 T=243.6 68.2
1 3
o
..
+
[ ] le) o

Figure C.2.1. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Tekirdag Basin, and bold lines show fault planes
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8 1101639 40.822 27.740 14.5 8 1271340 40.812 27.724 9.6 8 1271855 40.807 27.725 9.9
P=106.8 42.0 T=349.9 67.8 P=313.1 69.6 T= 54.6 61.8 P=141.4 72.8 T=232.3 87 1
4
812919 5 40.787 27.726 10.0 8274240.804 27.73510.7 8221845 40.810 27.735 7.4
P=162.5 51.7 T=405.7 60.3 P=305.4 34.1 T=525.3 62.5 P= 8.3 20.1 T=223.773.4
7
87 12251 40.798 27.764 6.4 87 52045 40.812 27.768 9.8 8 818 027 40.804 27.732 6.3
P=305.4 34.1 T=525.3 62.5 P=94.8 25.6 T=284.2 64.7 P=313.169.6 T=54.6 61.8

o =p-

BE2T21 240827 2T.BED 4.2 BE1322040.796 27.72T 3.0 BE301240 40,754 27.7T12 3.0
P=280.1 157 T=G55T4.8 P=269.565.4 T= 10.5 66.4 P=340.0 0.0 T=T0.090.0
o -l .

13 - S

Figure C.2.2. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Tekirdag Basin, and bold lines show fault planes
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810 12347 40.791 27.724 28 810202240.794 27,712 23 810254140806 27.781 111
P=260.1 157 T=655748 P=2664152T=781749 P=100.571.8 T=369.3 86.2
g . ¢ i, I

91161913 40.781 27.740 45 9 1231634 40.796 27.752 141 91231758 40.786 27749147

P=107.4322T=317.261.3 P=323913.7 T=4288864 P=3156 143 T=419286.6
e - o

SV A

9 1231951 40.790 27.744 13.1 9 1241550 40.782 27.742 12.5 9 1241558 40.793 27.763 14.6
P=120.0 15.0 T=300.0 75.0 P=189.7 13.56 T=331.7 79.3 P=302.3 17.1 T=420.8 81.7

9 1242359 40.797 27.77012.7 9 125 326 40.791 27.753 14.0

P=179.2 1.7 T=88.3 90.0 P=249.0 22.0 T= 48.6 69.2

Figure C.2.3. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Tekirdag Basin, and bold lines show fault planes
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9125419 40.776 27.758 13.7 91258 840.796 27.758 13.1 9125828 40.791 27.75512.0
P=323.7 30.4 T=189.4 67.7 P=260.5 5.0 T=78.9 85.0 P= 5.8 8.3 T=271.789.4
28
1251234 40,782 27757 150 B 1251426 40,789 27.761 116 81261548 40,776 27.74810.2
P=3129 568T=458 59.7:. P=188.9 251 T=374.7 65.0 P=267.6 8.7 T=439.56 5?{"
31 ' ' 32 x
[ ]
o
)
. L oyl
”'a\ + 7
\ .
-
e /
e
9 127 521 40.783 27.730 10.0 9 127 958 40.795 27.736 11.1

P=226.4 44.3 T= 26.8 47.3

P=120.0 30.0 T=300.0 60.0

91292221 40.794 27.737 12.0 92162040786 27.753 11.1 9211226 40.788 27.74915.4
P=135.3 16.5 T=343.975.4 P=300.9 43.6 T=443.1 53.1 P=123.5 25.3 T=292.0 65.1

D@

Figure C.2.4. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Tekirdag Basin, and bold lines show fault planes
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9221619 40.805 27.750 16.5 92181424 40.796 27.75514.8 9227158 40.779 27.747 14.8
P=302.2 22.8 T=446.8 71.1 P=269.7 44.8 T=79.8 45.7 P=296.7 46.7 T=426.7 55.7

9332149 40.782 27.753 12.3 9318 323 40.807 27.746 13.3 9318 947 40.803 27.73912.1
P=325.8 25.2 T=152.0 64.9 P= 7.342.8T=206.248.7

9 318 955 40.800 27.747 8.2 931810 3 40.801 27.73513.0 9 3181633 40.803 27.73911.8
P=322.8 50.4 T=203.0 59.0 P=206.429.5 T= 2.262.7 P=134.7 52.5 T=387.3 68.7

9 3181748 40.807 27.737 11.8 9 3182232 40.808 27.752 15.5 9413 227 40.804 27.741 11.0
P=314.8 59.5 T=73.4 50.9 P=348.2 21.6 T=186.7 69.4 P=163.6 82.2 T=72.8 83.7

Figure C.2.5. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Tekirdag Basin, and bold lines show fault planes
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94162157 40.803 27.747 10.0 9425 528 40.810 27.758 12.0 9425 529 40.807 27.761 13.5
P=133.2 42.0 T=250.1 67.8 P=272.4 5.1 T=100.5 85.0 P=118.9 41.9 T=361.8 67.8

95518 7 40.801 27.751 9.9 9521 333 40.801 27.732 11.7 9 5272252 40.776 27.799 11.6
P=300.1 44.6 T=522.7 54.0 P=282.0 42.1 T=411.2 60.2 P=300.0 30.0 T=120.0 60.0

9721157 40.795 27.690 7.5 9721210 40.798 27.700 6.4 9721219 40.792 27.691 9.1
P=121.141.9 T=238.2 67.8 P=331.541.9 T=201.5 60.1 P=105.0 38.5 T=230.1 65.4

9741236 40.794 27.701 6.4 97131849 40.793 27.707 13.7 9931228 40.802 27.733 8.7
P=325.4 42.2 T=196.4 60.3 P=300.4 32.0 T=508.5 61.2 P=151.3 27.7 T=364.7 66.3

Figure C.2.6. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Tekirdag Basin, and bold lines show fault planes
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99272033 40.811 27.756 10.8 91022 524 40.810 27.749 11.5 912 916 5 40.801 27.746 4.0
P=238.1 43.9 T=379.0 53.3 P=105.0 38.5 T=230.1 65.4 P=244.9 40.0 T= 48.3 51.2

10 2141844 40.809 27.809 14.1 10 218 456 40.804 27.754 11.3 10 6 91748 40.787 27.742 11.1
P=305.1 51.3 T=74.9 51.3 P=137.0 40.0 T=258.2 66.5 P=119.5 30.2 T=254.5 67.6

o /A’.'

10 814 036 40.819 27.715 4.4 10970540.794 27.722 10.0 10 917 524 40.814 27.747 15.3
P=321.7 20.6 T=192.976.8 P=281.230.2 T= 96.5 59.9 P=304.8 88.6 T=214.6 81.5

71 -

1012 91246 40.806 27.765 16.9 1012913 0 40.812 27.760 15.8 101223 222 40.807 27.706 17.8
P=380.145.9 T=219.9 45.9 P=121.141.9 T=238.267.8 P=127.5 16.5 T=336.5 75.4

Figure C.2.7. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Tekirdag Basin, and bold lines show fault planes
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3. The Cimarcik Basin Cluster

611162349 40.743 29.069 11.1 611162351 40.742 29.071 11.1 721923 5 40.712 29.164 8.9
P=55.3 6.4 T=194.1 85.1 P=47.315.3 T=236.6 74.9 P=130.6 17.1 T=248.9 81.7

7 3292318 40.767 29.192 8.4 7 520 414 40.696 29.240 10.6 7771218 40.770 29.093 14.2
P=151.8 41.3 T=349.6 50.1 P=323.8 25.3 T=456.6 72.2 P=56.516.2 T=217.474.7

771612 040.761 29.210 6.0 7 717 355 40.699 29.205 6.7 8161251 40.729 29.080 10.0
P=61.042.4T=232.7 47.9 P=151.8 41.3 T=349.6 50.1 P=148.3 28.2 T=384.8 73.5

8117 223 40.723 29.038 10.0 8 1211327 40.758 29.205 6.6 8 1211857 40.757 29.201 6.0
P=286.0 33.4 T=521.4 69.4 P=101.522.1 T=225.277.3 P=280.4 14.8 T=407.1 81.0

Figure C.3.1. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Cinarcik Basin, and bold lines show fault planes
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8281326 40.755 29.207 7.3 8281352 40.759 29.206 6.0 8717 611 40.718 29.137 12.0
P=480.7 76.5 T=216.0 68.1 P=322.3457 T=4247 77.6 P=327.622.8 T=183.271.1

87191812 40.713 29.158 7.5 8818116 40.706 29.127 6.1 8818118 40.700 29.123 3.7
P=260.3 12.0 T=402.8 80.4 P=296.6 44.3 T=184.2 69.6 P=298.6 61.8 T=391.9 83.9

8 8181552 40.709 29.129 5.8 89212024 40.705 29.230 9.6 810 91636 40.699 29.218 10.0
P=53.6 20.6 T=222.5 69.8 P=70.520.7 T=170.4 86.3 P=475.9 77.6 T=210.4 70.3

81022 1 0 40.731 29.193 8.1 81022 119 40.737 29.194 5.6 811301355 40.719 29.151 53
P=143.2 13.6 T=46.588.4 P=306.4 19.7 T=418.0 82.5 P=222.3 15.1 T=396.2 75.0

Figure C.3.2. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Cinarcik Basin, and bold lines show fault planes
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81212 659 40.748 29.197 4.8 9114 630 40.718 29.135 6.3 91152053 40.704 29.179 7.4
P=296.9 30.1 T=481.8 60.0 P=73.6 6.3T=217.884.9 P=116.166.8 T=379.274.3

92212231 40.731 29.036 12.9 922123 3 40.732 29.030 8.2
P=302.9 26.6 T=415.2 79.2 P=138.3 11.5 T=387.9 85.9

922123 4 40.732 29.029 6.0 934124 40.728 29.022 6.9 93422940.733 29.027 6.0
P=1722159T=37.578.6 P=333.8 34.8 T=196.4 62.9 P=266.7 43.6 T=380.5 69.0

95135040.731 29.136 7.8 910 12328 40.679 29.239 8.7 10 22623 6 40.763 29.224 13.3
P=55.3 25.2 T=229.8 64.9 P=302.9 26.6 T=415.279.2 P=146.472.5T=413.179.8

Figure C.3.3. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Cinarcik Basin, and bold lines show fault planes
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10 2281943 40.730 29.163 17.9 1044717 40.724 29.247 125 10 4262047 40.764 29.144 7.9
P=46.9 33.6 T=208.5 57.8 P=107.8 63.6 T=212.2 63.6 P=318.7 27.4 T=429.479.6
O
38 ’ 38
O
10 57 024 40.700 29.229 10.8 10 57 234 40.697 29.237 10.2 10 59334 40.691 29.260 10.9
P=92.021.1T=218.976.9 P=37.131.8 T=188.7 61.4 P=107.217.8 T=223.6 81.9

10 5111438 40.699 29.224 9.3 1051119 4 40.699 29.228 8.8 10 511227 40.698 29.227 8.9
P=49.8 24.9 T=200.3 68.0 P=169.8 17.9 T=18.174.2 P=41.6 10.1 T=229.7 80.0
44 45
/-
10 6231128 40.749 29.250 7.1 10 6301739 40.720 29.166 9.5 10 717 133 40.708 29.161 7.6
P=51.038.1 T=217.152.7 P=40.0 5.0 T=224.6 85.0 P=81.119.8 T=213.276.5

S — W

NN ——— \\ \\\{‘- i N :E
S
A\

(N>

Figure C.3.4. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Cinarcik Basin, and bold lines show fault planes
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10 717 427 40.710 29.159 9.0 10 7171939 40.709 29.163 8.9 10 719 039 40.706 29.162 9.2
P=107.529.0 T=359.6 80.3 P=53.3 22.3 T=211.6 69.1 P=21.3242T=158.371.8

10 725 426 40.708 29.164 9.1 10 8142354 40.707 29.172 8.6 10 815 115 40.709 29.177 9.8
P=56.321.2T=198.373.0 P=81.021.3 T=277.8 69.5 P=55410.4T=221.679.9

10 9112139 40.708 29.283 8.6 10 9151927 40.765 29.208 5.4 10 91915 5 40.735 29.160 6.5
P=328.4 60.4 T=422.6 82.7 P=155.5 10.2 T=345.1 80.0 P=318.2 3.5 T=226.589.9

1010261516 40.762 29.208 6.0 1011 42357 40.733 29.161 8.3 101150240.738 29.161 5.9
P=56.516.2 T=217.474.7 P=53.4 20.0 T=233.8 70.0 P=199.3 15.6 T=63.7 78.7

Figure C.3.5. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Cinarcik Basin, and bold lines show fault planes
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1011111736 40.704 29.210 7.4 1011124 0 40.725 28.997 6.0 1012211612 40.681 29.210 9.0
P=322.345.7 T=424.777.6 P=50.6 22.2 T=176.576.5 =

1117128 40.707 29.131 11.7 110107 0.000 40.708 29.1 11 116 856 40.715 29.205 9.6
P=285.0 8.5 T=407.4 854 P=298.6 82.7 T=207.7 83.2 P=74.8 30.4 T=261.2 59.8

M\‘ AR
’!\\\752\33_\:\:.‘, Q
< TN

..._5;-
' T —
it -“}/‘6.'—-1/

11 1161733 40.713 29.211 10.7 11261217 40.728 29.150 5.9 11261415 40.721 29.157 7.1
P=302.9 26.6 T=415.2 79.2 P=165.8219T= 5.7 69.:1 P=155.8 21.1 T=351.0 69.6
67 (S 68
6 \}
. T
P .
.
oo ®
11261416 40.726 29.148 7.2 11261452 40.746 29.248 6.0 11 3121434 40.732 29.146 8.0
P=61.535.3 T=236.6 54.8 P=317.1 27.5 T=465.1 66.2 P=56.516.2T=217474.7

Figure C.3.6. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Cinarcik Basin, and bold lines show fault planes
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11 328 738 40.728 29.030 8.6
P=107.5 29.0 T=359.6 80.3

73

Figure C.3.7. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Cinarcik Basin, and bold lines show fault planes

4. The Yalova Cluster

6912725 40.581 28.981 9.6 69162310 40.594 29.124 6.5 610281136 40.642 29.220 11.5
P=202.9 28.7 T= 45.3 63.1 P=228.2 6.1 T=14.984.9 P=85.165.0 T=353.6 86§

6102812 1 40.640 29.219 9.3 610281528 40.637 29.217 8.9 610281653 40.638 29.224 8.9
P=261.8 40.9 T=370.8 74.2 P=153.8 30.0 T=332.2 60.0 P=87.9 40.7 T=181.5 86.9

Figure C.4.1. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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610282035 40.638 29.222 8.1 6111616 8 40.641 29.220 10.0 7 111 416 40.567 28.983 8.7
P=64.4 51.0 T=182.7 59.6 P=85.1 65.0 T=353.6 86§ P=357.6 23.0 T=218.7 72.3

7 11120 4 40.572 28.994 12.2 7 113 054 40.611 29.037 3.6 7113111 40.611 29.041 2.8
P=164.9 44.2 T=401.6 61.9 P=40.023.1 T=195.6 68.8 P=247.6 25.3 T=33§

12

7 127 328 40.627 29.081 6.0 725214 40.597 29.021 9.2 7 220 247 40.577 28.990 4.8
P=143.0 34.5 T=242.9 83.3 P=191.136.4 T=20.8 54.0 P=296.4 22.4 T=190.2 83.5
N l b
‘Ib \

‘
74314 3 40.652 29.073 13.2 751012 1 40.652 29.01411.8 7928 335 40.607 29.018 7.0
P=138.9 21.8 T= 38.6 85.9 P=202.9 28.7 T= 45.3 63.1 P=267.6 35.1 T=376.477.2
18 ,

Figure C.4.2. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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710311647 40.633 29.138 11.9 711 1349 40.645 29.103 6.7 711 31021 40.626 29.142 12.2
P=326.2 15.1 T=210.1 83.2 P=303.5 13.0 T=207.1 88.5 P=169.421.5T=42976.8

7122539 40.659 29.202 11.3 712141951 40.636 29.123 11.5 71215 438 40.633 29.13511.0
P=119.2 35.2 T=380.2 83.7 P=60.227.6 T=183.074.2 P=138.921.8 T=38.6 85.9

71223 946 40.627 29.129 7.8 83101514 40.603 29.030 2.5 83121853 40.617 29.03112.7
P=29.8 40.6 T=205.2 49.5 P=112.5 33.3 T=214.0 82.6 P=332.9 32.7 T=228.5 80.9

83121933 40.617 29.04210.6 84183840627 29.092 6.0 847937 40.617 29.167 6.0
P=190.4252T= 49649 P=202.4323T=37658.6 P=02.819.0 T=205.9 82.3

Figure C.4.3. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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84111525 40.635 29.022 9.2 84182018 40.636 28.888 7.9 84182112 40.613 29.047 4.8
P=176.9 22.0 T=336.6 69.2 P=317.8 34.7 T=220.6 85.0 P=193.020.0 T=16.270.0

85111726 40.638 29.043 6.0 85151632 40.630 29.027 5.9 852814 2 40.619 29.191 6.4
P=238.121.9T=77.869.3 P=195.7 20.1 T=382.6 70.0 P=202.9 28.7 T= 45.3 63.1
——

8621036 40.634 29.132 3.0 8 6 31956 40.602 29.043 7.2 8 6 32027 40.610 29.059 4.0
P=287.5 27.7 T=385.7 85.7 P=121.222.1 T=213.7 89.0 P=196.8 15.0 T= 15.575.0

86111538 40.633 29.124 6.9 86111652 40.628 29.135 5.5 86111657 40.629 29.133 3.0
P=92.226.0 T=205.9 78.9 P=184.3 16.1 T=22.8 74.7 P=78.2222T=191.280.9

Figure C.4.4. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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89192359 40.624 29.023 10.0 89281333 40.625 29.059 10.7 81056 4 40.597 29.024 9.7
P=178.2 19.0 T= 30.7 73.8 P=192.4 26.9 T= 29.3 64.1 P=276.2 30.7 T=381.2 81.2

81061710 40.600 29.023 9.8 810 91633 40.665 29.185 7.1 81014 640 40.601 29.030 4.3
P=97.4 12.6 T=205.0 86.2 P=346.6 27.0 T=132.9 67.0 P=179.6 25.9 T=348.0 64.6

81016 826 40.607 29.057 6.4 81031 059 40.627 29.051 9.5 8112318 9 40.599 29.081 6.7
P=26.8 25.0 T=204.5 65.0 P=179.6 25.9 T=348.0 64.6 P=285.7 30.4 T= 99.1 59.8
& 51 .
O
811301358 40.606 29.026 9.8 91823 740.600 29.024 10.0 91116 6 40.604 29.021 10.0
P=285.7 35.3 T=477.3 55.2 P=136.3 37.1 T=233.3 84.8 P=141.3 53.0 T=247.9 69.1

Figure C.4.5. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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91116 7 40.599 29.020 9.6 9 1122045 40.607 29.025 9.3 9210 035 40.595 29.079 2.1
P=341.429.5 T=228.7 77.7 P=21.4 30.1 T=239.2 65.4 P=197.820.6 T= 6.6 69.8

9362348 40.632 29.171 8.6 94171839 40.604 28.970 6.6 94211828 40.600 29.037 9.5
P=26.8 25.0 T=204.5 65.0 P=320.9 42.3 T=226.4 85.9 P=309.7 30.9 T=214.8 87.1

9591731 40.630 28.981 9.6 951017 1 40.602 29.03210.0 96223440.596 29.031 9.9
P=202.9 28.7 T= 45.3 63.1 P=301.3 25.9 T=210.2 89.5 P=317.025.4 T=215.2 84.5

90602 0.000 40.599 29.0 90602 0.000 40.604 29.0 9622110 40.600 29.032 9.5
P=190.4 26.2 T= 4.964.9 P=243.3 6.3 T=383.2 85.1 P=322.3 35.1 T=201.9 70.4

Figure C.4.6. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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9712 659 40.664 29.174 11.5 9916 1240.616 29.037 6.0 9927 119 40.581 28.914 11.7
P=65.031.0 T=177.8 76.9 P=162.6 14.3 T=266.2 86.6 P=328.1 21.1 T=214.9 81.3

910 51051 40.604 29.014 10.0 910112016 40.598 29.021 9.0 91025 421 40,601 29.022 10.4
P=150.7 19.2 T= 36.9 82.0 P=357.6 23.0 T=218.7 72.3 P=123.6 12.7 T= 27.4 88.6
' 71 _ELh,

910291936 40.572 28.925 10.5 911152328 40.601 29.042 8.8 911161847 40.598 29.033 11.2
P=341.4 29.5 T=228.7 77.7 P=21.4 30.1 T=239.2 65.4 P=296.8 33.0 T=389.2 88.4
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911162232 40.601 29.040 7.8 912 21312 40.601 29.034 10.0 10 161916 40.616 29.021 12.3
P=16.9 20.7 T=208.9 69.8 P=286.1 36.4 T=383.8 84.4 P=120.9 35.7 T=219.3 84.0

78

—~

Figure C.4.7. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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10 1122246 40.600 29.039 10.2 10 113 1 6 40.604 29.036 9.4 10 125 741 40.623 29.029 8.7
P=293.1 59.1 T=384.1 88.3 P=301.3 25.9 T=210.2 89.5 P= 9.7 23.8 T=216.3 68.5

10 125 830 40.626 29.022 7.9 10 1251533 40.623 29.021 9.3 10 127 625 40.627 29.018 9.8
P= 9.7 23.8 T=216.3 68.5 P=343.6 18.6 T=213.8 77.8 P= 1.518.4T=211.974.0

10 3261439 40.659 29.174 8.7 10 329 255 40.659 29.174 6.0 10 525 934 40.574 28.957 11.1
P=26.3 30.0 T=207.9 60.0 P=52224.6T=188.871.6 P=305.9 62.7 T=215.2 88.6

10 6301942 40.590 29.051 8.9 107 91912 40.602 29.019 9.5 10 7101957 40.643 29.143 10.0
P=192.4 26.9 T= 29.3 64.1 P=277.7 60.0 T=183.2 82.3 P=197.8 20.6 T= 6.6 69.8
88

Figure C.4.8. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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10 8 6 243 40.589 29.219 9.5 10 8 71457 40.647 29.129 10.6 10 8262051 40.613 29.020 7.1
P=310.0 19.7 T=210.6 86.6 P=126.8 13.1 T=380.6 86.3 P=188.224.1 T=35.7 68.4

10 830 635 40.573 28.969 12.3 10 91515 7 40.633 29.163 10.0 1010 11318 40.646 29.103 9.7
P=202.4 32.3 T= 37.6 58.6 P=326.2 15.1 T=210.1 83.2 P=36.7 15.8 T=201.0 74.8

1010 12311 40.646 29.101 9.6 101210 259 40.608 29.033 6.1 11 1101730 40.632 29.157 12.0
P=178.219.0 T=30.7 73.8 P=202.9 28.7 T=45.3 63.1 P=330.7 13.2 T=196.3 80.7

11 113 550 40.608 29.031 6.3 1129313 40.640 29.085 13.6 11 3 52337 40.612 29.025 8.8
P=326.215.1 T=210.1 83.2 P=255.232.8 T=513.282.4 P=112.7 29.9 T=377.2 86.8 T
100

Figure C.4.9. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Yalova Region, and bold lines show fault planes
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5. The Gemlik Cluster

6102414 0 40.428 28.987 10.5 610241452 40.428 29.006 8.0 6102418 0 40.427 29.009 9.5
P=56.141.9 T=208.3 51.5 P=94.921.1 T=361.4 88.6 §= 71.7 30.6 T=336.9 87.2
1 2

61025 024 40.423 28.991 4.9 61025 056 40.409 29.014 3.3 61025 1 1 40.424 29.027 5.8
P=229.217.3 T=374.6 75.7 P=144.3 38.7 T= 16.0 63.6 P=160.4 11.5 T=373.6 80.3

61025 341 40.432 29.014 7.4 610251112 40.440 29.014 10.4 610251156 40.421 29.002 6.1
P=133.935.9 T= 4.965.5 P=320.1 27.3 T=530.9 66.1 P=141.1 5.0 T=325.8 85.0
4

611 3 020 40.433 29.027 7.9 61116 617 40.424 29.020 10.1 718233340416 29.014 5.9
P=130.6 36.6 T=353.4 61.4 P=434.3 60.0 T=303.9 41.7 P=144.3 38.7 T= 16.0 63.6

Figure C.5.1. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Gemlik Region, and bold lines show fault planes
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71155940403 28.996 8.3 751813040406 29.012 54 7714 446 40.421 29.005 4.6
P=97.517.2T=342982.7 P=157.9 22.1 T=368.6 70.8 P=172.6 15.6 T=371.6 75.2

7 8211717 40.432 29.055 9.8 79300940.416 29.166 4.1 71123610 40.432 28.936 9.9
P=56.4 31.1 T=209.261.8 P=68.523.7 T=288.6 71.5 P=58.0 23.1 T=213.7 68.8

8 2181637 40.432 29.010 6.1 8 2241457 40.373 28.927 8.8 8427 615 40.410 29.010 B.2
P=156.141.9T=208.351.5 P=718348T=322577.1 P=65217.7 T=196.4 78.1

8629 828 40.402 29.005 4.2 87733740423 29.011 6.0 87945440413 28.730 10.1
P=65.217.7 T=196.4 78.1 P=148.7 34.4 T=27.6 70.5 P=134.3 30.3 T= 30.6 82.1

Figure C.5.2. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Gemlik Region, and bold lines show fault planes
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812 6 751 40.397 28.965 7.2 812151544 40.430 28.945 5.9
P=66.6 15.1 T=241.8 75.0

811 91051 40.437 29.127 8.0
P=131.0 42.7 T=347.9 53.6 P=65.217.7 T=196.4 78.1

9 5232157 40.457 29.14112.9 95252250 40.468 29.154 9.5 9529 631 40.455 29.150 10.0

P=446.9 84.5 T=355.0 70.1 P=99.0 58.1 T=353.1 66.1 P=97.6 449 T=233.9 54.2

9641335 40.466 29.164 8.7
P=451.8 65.7 T=246.5 26.5

95311525 40.460 29.152 11.5 964938 40.462 29.161 10.6
P=115.8 56.8 T=368.0 64.9 P=91.6 456 T=341.470.5

9622 929 40.458 29.147 11.7 96221910 40.467 29.153 9.9 9623 151 40.465 29.158 9.4

P=448.7 75.8 T=184.5 68.3 P=91.9 40.8 T=342.6 74.1 P=265.9 79.1 T=357.979.8

Figure C.5.3. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Gemlik Region, and bold lines show fault planes
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978926 40.489 29.177 6.6 982820 7 40.467 29.168 8.7 910 91133 40.414 29.081 7.2
P=85.9 49.9 T=334.5 66.5 P=93.3 46.6 T=246.7 46.6 P=293.7 36.8 T=391.0 84.6

10 1 11727 40.464 29.163 8.9 10 112 251 40.480 29.180 6.0 10 2 32157 40.407 28.879 6.7
P=98.7 43.6 T=212.5 69.0 P=121.7 23.1 T=326.2 68.8 P=120.6 31.2 T=25.5 86.9

102416 540.408 28.868 6.8 10 3816 7 40.406 29.149 3.6 10 3291522 40.449 29.018 9.7
P=132.121.5 T=366.6 77.1 P=68.4 48.3 T=229.343.4 P=272.3 18.7 T=386.2 82.2

81061710 40.600 29.023 9.8 810 91633 40.665 29.185 7.1 81014 640 40.601 29.030 4.3
P=97.4 12.6 T=205.0 86.2 P=346.6 27.0 T=132.9 67.0 P=179.6 25.9 T=348.0 64.6

Figure C.5.4. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Gemlik Region, and bold lines show fault planes
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10 516 958 40.470 29.194 5.2 10 6111056 40.428 28.947 9.8 10 9 5044 40.441 28.942 5.9
P=116.7 31.7 T=210.4 87.7 P=313.4 63.0 T=219.2 81.8

10 9 51448 40.441 28.946 7.4 1010 41329 40.418 28.784 5.4 101026 154 40.427 28.721 9.2
P=306.4 31.1 T=410.9 81.4 P=120.1 11.6 T=327.7 79.7 P=108.6 33.0 T=201.1 88.4
54
e o
O]
oo
.
1012 11125 40.390 28.815 7.8 11161733 40.435 29.216 12.0 11 1131033 40.418 28.946 8.1
P=124.1 28.3 T=221.5 86.0 P=78.348.6 T=184.172.8 P=301.3 22.8 T=406.6 83.6

11 1131257 40.473 29.209 5.2 1111318 8 40.423 28.940 7.7 112314 5 40.437 29.066 9.1
P=259.9 65.4 T=351.7 8 P=149.929.8 T=37.277.5 P=126.331.9T= 4.872.0

Figure C.5.5. Fault plane solutions obtained through the program of Horiuchi et al. (1995).

Solutions are given time dependently for Gemlik Region, and bold lines show fault planes
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11 3141942 40.442 29.058 9.5 11 3202056 40.432 29.124 6.9 11 326 857 40.434 29.050 7.8
P=59.7 10.0 T=243.5 80.0 P=161.0 37.6 T= 32.5 64.4 P=125.6 31.6 T=12.976.6
63 @

Figure C.5.6. Fault plane solutions obtained through the program of Horiuchi et al. (1995).
Solutions are given time dependently for Gemlik Region, and bold lines show fault planes
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APPENDIX D. FAULT PLANE SOLUTIONS OBTAINED BY THE
FOCMEC PROGRAM

1. The Ganos Offshore Cluster

2006 1024 0922 31.5 L 40.776 27.501 8.0 YSM 14 0.4 2.7CYSM 2.0LYSM 2.0LMAM

1

N

Strike  Dip Rake Pol: P SV SH Rat Err RMS RErm REr A
290.0000 15.0000 -90.0000 0 0.0 0.0
295.0000 15.0000 -90.0000 0 0.0 0.0
295.0000  10.0000 -90.0000 0 0.0 0.0
300.0000 15.0000 -90.0000 0 _Q.OXOH—
300.0000 10.0000 -90.0000 }.6{(‘00
305.0000 20.0000 -90.000076°0.6 0.0
305.0000 15.0000 -90.00007 0 0.0 0.0
305.0000 10.0000 -90.0800 0 0.0 0.0
310.0000 20.0000 -90.0000 0 0.0 0.0
3100000 15.0000 -90/0000 0 0.0 0.0

PP o Py
P ’Wm,“ P

P Hp o
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T SN

m
;‘T'l
T
T T
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2006 1120 0136 23.9 L 40.765 27.464 10.0 YSM 15 0.3 2.9CYSM 2.7LYSM 2.7LMAM

3

N
Strike  Dip RakePol: P SV SH Rat Err RMS RErr REmr A
163.8800 72.7700 584300 0 0.0 0.0
172.6800 68.5300 57.5000 0 0.0 0.0
175.5100 64.3400 563100 0 0.0 0.0

2006 1115 1551 34.0 L 40.727 27.472 9.1 YSM 14 0.3 2.8CYSM 2.3LYSM 2.2LMAM
2

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
6.6200 20.0000 0.0000 0 0.0 0.0 %
196.8700 71.2500 68.8300 0 0.0 0.0
9.2700 31.4700 16.7400 0 0.0 0.0

P
12500 30.0000 0.0000 0 0.0 0.0,
20,6800 31.4700 16.7400 ugrp 0
12.6600 30.0000 0.0000 <0 60 0B pp ) &
177.4600 81.3500 59.6200 0 0.0pp0.0 B 'y
183.5900 72.7700 58.4300 OPP.O (WO ﬁ’l‘ BV T ll
195.0000 72.7700 58.4300 0 0.0 §0 p B T
PE pp / Ty ¥ T
200.6200 64.3400 563100 0 08 0B Pp TH o
vr ¥ &I 111
P / ; e T
P
BT
£ T
T
T T r
P
N ! P
=
S
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2007 114 1635486 L. 40.771 27.454 15.5 YSM 31 0.3 3.4CYSM 3 8LYSM 3 8LMAM
4

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REr REmr A
295.0000 15.2100 -66.5200 0 0.0 0.0

Figure D.1.1. Lower hemisphere projections of fault plane solutions obtained through the

program of FOCMEC. Black circles indicate compressional P-wave first motion polarities,

while black triangles show dilatational ones. Solutions are given time dependently for the

Ganos Offshore Cluster



2007 1220107 37.5 L. 40.703 27.409 2.0 YSM 12 0.3 2.7CYSM 2.2LYSM 2.2LMAM
5
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
4.5800 66.0700 26.3400 0 0.0 0.0

22.8000 61.9800 11.1700 0 0.0 0.0
27.1900 61.1200 8.5000 0 0.0 0.0

P

114.1 YSM 24 0.4 3.4CYSM 3

SLYSM 3

2007 580430 7.6 L 40.759 27. LMAM

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
2 2300 0 0.0 0.0

2007 527 1943 3.0 L 40.735 27.347 12.3 YSM 21 0.4 3.3CYSM 3.5LYSM 3.4LMAM

9

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
10.3000 563600 71.8900 0 0.0 0.0
15.4400 56.3600 71.8900 0 0.0 0.0
188.5700 42.2700 67.3700 0 0.0 0.0

2007 251144 0.5 L 40.732 27.417 13.5 YSM 27 0.3 3.1CYSM 3.6LYSM 3.6LMAM

[}

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
208.1800 45.8600 76.0000 0 0.0 0.0

2007 5262241 52.1 L 40.666 27.493 3.7 YSM 16 0.3 2.8CYSM 2.2LYSM 2.2LMAM

8

N
Strike Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A
150.2900 27.4100 -70.1400 0 0.0 0.0
157.1500 28.4600 -64.1300 0 0.0 0.0
168.3800 32.0700 -54.4100 0 0.0 0.0
174.4900 35.0500 -49.2800 0 0.0 0.0
176.4900 35.6300 -47.8800 0 0.0 0.0
181.6300 38.8000 -43.5800 0 0.0 0.0
188.4200 44.0400 -38.4200 L0 0.0
190.5100 46.0000 -37.1200 0
194.8700 55.8800 -37.5900 0

2007 62 1710 36.0 L. 40.789 27.508 12.4 YSM 15 0.2 2.6CYSM 2.1LYSM 2.1LMAM
10
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

325.0000 35.0000 -90.0000 0 0.0 0.0
148.4900 55.1500 -83.9000 0 0.0 0.0

161

Figure D.1.2. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Ganos Offshore Cluster
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2007 616 2347 28.2 L 40.710 27.370 8.7 YSM 20 0.3 3.0CYSM 2.5LYSM 2.5LMAM 2007 624 1244 23.4 L 40.759 27.398 9.9 YSM 17 0.2 2.8CYSM 2.2LYSM 2.2LMAM
1" 12
N N
Strike Dip RakePol: P SV SH Rat Err RMS RErr RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
210.7500 52.0100 74.7000 0 0.0 0.0 334.7400 19.1700 -27.1000 0 0.0 0.0
P
P
¥
T
2007 830418 14.7 L 40.795 27.501 12.1 YSM 15 0.2 2.6CYSM 2.3LYSM 2.2LMAM 2007 827 1859 2.6 L 40.767 27.434 2.0 YSM 21 0.2 2.8CYSM 3.0LYSM 3.0LMAM
13 14
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
257.9200 55.6100 -77.8500 0 0.0 00 T 334.5500 81.1100 -15.7200 0 0.0 0.0
259.2800 50.7300 -77.0400 0 0.0 0.0 g 1T 334.4900 78.8100 -4.3600 0 0.0 0.0 T
260.8400 45.8600 -76.0000 0 0.0 0.0 g
262.6800 41.0300 -74.6600 0 00 00 ¥ T
261.7800 60.5000 -78.4900 0 0.0 0.0 T ¢
2629900 55.6100 -77.8500° 0 0.0 0.0
265.7600 65.4100 -78.9900 0 0.0 0.0
260.5000 61.1200 -72.8100 0 0.0 0.0 h
262.2700 563600 -71.8900 0 0.0 0.0
264.2500 51.6200 -70.7200 0 0.0 0.0
=2 = P
- P
/ 7
7/
T T
2007 982116 54.4 L 40.701 27.474 4.9 YSM 18 0.3 2.8CYSM 2.5LYSM 2.4LMAM 2007 917 1802 11.7 L 40.676 27.486 0.7 YSM 21 0.3 2.6CYSM 2.5SLYSM 2.SLMAM
15 18
s : s & 7 g " N
Strike, ‘Dip. RakePol:P; SV SH. RetBer RMSREx. REer A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REr A

153.1100 75.5200 -74.5000 0 0.0 0.0
158.2500 75.5200 -74.5000 0 0.0 0.0
153.4700 75.9200 -69.3500 0 0.0 0.0
167.5700 £0.6100 -69.7200 0 0.0 0.0

339.8200 83.0500 29.2600 0 0.0 0.0

A7

Figure D.1.3. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Ganos Offshore Cluster



2007 10 8 1406 1.6 L 40.711 27.411 7.6 YSM 38 0.3 3.3CYSM 3.7LYSM 3.7LMAM 2008 1121743 9.1 L. 40.788 27.497 15.7 YSM 34 0.3 2.8CYSM 3.1LYSM 3.0LMAM
17 18
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

0.0 0.0 28.9000 49.7300 -13.1200 0 0.0 0.0
0.0 0.0 29.5800 50.4800 -15.5500 0 0.0 0.0
0.0 0.0

345.8400 74.9200 -20.1800
345.6400 75.5000 -19.3300
346.1500 76.1700 -19.8100

coi®weocce
o
°

345.7100 77.2000 -20.4800 0.0
345.3000 78.2700 -21.0900 0.0 0.0
3453700 76.4000 -18.7300 0.0 0.0
345.9800 77.0500 -19.1700, 0.0 0.0
| 4
»

Tr

2008 328 0104 14.0 L 40.787 27.552 14.5 YSM 40 0.3 2.9CYSM 3.1LYSM 3.1LMAM

2008 112 1749 48.5 L. 40.787 27.499 154 YSM 27 0.2 3.1CYSM 2.8LYSM 2.6LMAM

19 20

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RE’:_ RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

26.0800 50.1800 4.1800 0 0.0 0.0 \ 157.3200; 56:39001=72:9900; 0 0.0::0.0
162700 582300 -25.7000 0 0.0 0.0 \
4.7300 683700 -34.5000 0 0.0 0.0 )
9.2500 65.6000 -32.7300 0 0.0 0.0 )‘
13,9800 62.9700 -30.6800 0 0.0 0.0 i
X

4.0100 74.2400 -37.2500 0 0.0 0.

359.9300 77.3000 -38.2600 0 0.0 .ﬂ’r‘mg Pr
} 1 3
8.2100 71.2500 -36.0100. 0 0.0 0.8 |

|

3.7700 80.4200 -39.0. 0 0.0 (LOP
7.7500 77.3000 -JS.&(}Q\ 000 0.0
N
SN
NS

P
o
2008 5192031 24.8 L 40.804 27.568 13.0 YSM 35 0.3 2.9CYSM 2.4LYSM 2.5LMAM S TR SR SR SR e SR
21 2
Strike  Dip RakePol: P SV SH RatErr RMSREm REr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
32:9800#:40:0400: 12.3800: 0100, 0.0 5.5900 25.4600 -78.3000 0 0.0 0.0
32.4700. 40.0000. 0.0000 0 0.0 0.0 1723300 65.1000 -84.4900 0 0.0 0.0
33.4300 38.2900 -47.0000 0 0.0 0.0
46.7000 41.4100 -40.8900 0 0.0 0.0
14
| ‘ BP
/ L3 i
/ |
/ T | 3
/ o P
7
T
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Figure D.1.4. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Ganos Offshore Cluster



2008 751123259 L 40.703 27.449 7.5 YSM 25 0.3 2.8CYSM 2.4LYSM 2.3LMAM
23
N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

166.4500 85.0800 79.9600 0 0.0 0.0
171.5200 85.0800 79.9600 0 0.0 0.0

2008 714 210546.0 L 40.716 27.397 2.1 YSM 29 0.3 3.2CYSM 2.2LYSM 2.2LMAM

25

N
Strike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A
60,0100 23.2000 581400 0 0.0 0.0

2008 872144 38.6 L 40.679 27.478 1.5 YSM 30 0.3 2.7CYSM 2.2LYSM 2.2LMAM

27

Strike Dip Rake Pol: P SV SH Rat Err RMS Rl;']:' REmrr A
11.2000 60.1300 24.6700 0 0.0 0.0

11.7700 59.7100 24.1400 0 0.0 0.0

13.9600 59.3100 23.6000 0 0.0 0.0

7.8000  60.4600 0 00 0,

9.4700  60.4600 0 0.0480

10.0700 60.0700 22.8500 0 0.0 0.
11.7400 60.0700 22.8500 0 0.0 0.0
123300 59.6900 223100 0 0.0 0.0
13.4000 60.0700 22.8500 0 0.0 0.0
83700 60.4600 21.5900 0 0.0 0.0

2008 714 1602 12.8 L 40,740 27.353 13.5 YSM 39 0.3 3.5CYSM 3.8LYSM 3.7LMAM
24
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

170.7700 67.4800 -11.1500 0 0.0 0.0
172.9700 70.3200 -3.6200 0 0.0 0.0

e

2008 726 0433 9.4 L 40.745 27.315 3.8 YSM 30 0.3 2.7CYSM 2.3LYSM 2.3LMAM

26

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
95.4700 22.0200 -87.3300 0 0.0 0.0
97.9400 22.0900 -84.6700 0 0.0 0.0
100.3800 22.1900 -82.0400 0 0.0 0.0
97.8100 22.0900 -71.0900 0 0.0 0.0

2008 917 1251 38.4 L 40.728 27.359 6.5 YSM 14 0.4 22CYSM 2.1LYSM 2.1LMAM

28

Strike  Dip RakePol: P SV SH Rat Err RMS N}TI\ REmr A
1.2700 10.0000 0.0000 0 0.0 0.0 R
344.6700 11.1700 -26.3000 0 0.0 0.0
349.7400 11.1700 -26.3000 0 0.0 0.0
2.5700 15.0000 0.0000 0 0.0 0.0
343.8900 15.7900 -18.0200 0 0.0 0.0
349.0400 15.7900 -18.0200 0 0.0 0.0
354.1800 157900 -18.0200 0 0.0 0.0
343.7300 17.9600 -32.9500 0 0.0 0.0
359.3200 15.7900 -18.0200 0 0.0 0.0
347.1800 80.3400 -74.7800 0 0.0 0.0

164

Figure D.1.5. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Ganos Offshore Cluster



2008

29

920 2254 49.2 L 40.721 27.400 3.0 YSM 30 0.3 2.8CYSM 2.5LYSM 2.5LMAM 2008 10 5

30

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
354.4100 83.7100 -63.8300 0 0.0 0.0

Strike
170.0100
170.0000
175.0800
175.0700
180.1500
184.5600
178.4300
183.3200
189.7000
191.4500

2225 5.

165

4.3 L 40.796 27.565 2.6 YSM 15 0.3 2.6CYSM 2,0LYSM 2.0LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

222700
26.8100
22.2700
26.8100
222700
24.8100
33.2300
28.9000
24.8100
27.9900

-62.7300
-67.3500
-62.7300
-67.3500
2.7300
1.9200
-61.8100
-57.6200
-51,9200
-43.2200

0 0.0
0 0.0

0.0
0.0

0 0.0< 00

0.0 0.0
0.0 0050

0.0 0.0

0 0.0 00

0.0/0.0
0.0 0.0

0 0.0 0.0

SR

AN
3

7%

2008 10 7 0436 28.3 L

31

Strike
69.0300
70.0300
71.0300
72.0300
73.0300
74.0300

Dip
88,0000
88.0000
8R.0000
88.0000
88,0000
8R.0000

Rake Pol: P

-89.0000
-89.0000
-89.0000
-89.0000
-89.0000
-89.0000

0
0
0
0
0

40.762 27.537

sv
0.0
0.0
0.0
0.07
0.0
0.0

2008 1116 1512 33.6 L

3z

7.2 YSM 25 0.3 2.8CYSM 2.0LYSM 2.0LMAM 40.755 27.399 11.7 YSM 37 0.3 3.0CYSM 2.8LYSM 2.8LMAM

N
SV SH Rat Err RMS REmr REmr A
0 0.0 00

Strike  Dip  Rake Pol: P
251.9000 750200 $6.8900

N
SH Rat Err RMS RErr REmr A
0.0
0.0
0.0
0.0
0.0
0.0

2008 1119 1048 59.6 L 40.699 27.409 3.3 YSM 17 0.3 2.2CYSM 2.0LYSM 2.0LMAM

2008 1260619 19.2 L. 40.764 27.540 8.5 YSM 18 0.3 2.0CYSM 1.9LYSM 2.0LMAM

33 34
: A S N N
‘Slnkc L)7!p Rake Pol: P SV SH Rat Err RMS RErr RErr A Swike Dip RakePol: P SV SH Rat Err RMS REm RErm A
SIB33007 674800, 027700 10:0:0 (00, 33.8900 222700 25.5100 0 0.0 0.0
28.0900 20.0000 0.0000 0 0.0 0.0
35.4700 30.0000 0.0000 0 0.0 0.0
31.4700 -16.7400 0 0.0 0.0
35.5300 -30.6400 0 0.0 0.0
41.0300 -11.6900 ' 0 0.0 0.0 5
43.9600 000 00 Bop |
48.4400 000 00 % B
54.0700 000 0.0 P ‘; P
23.9900 50.7300 0°0.0 0.0 gF
\ P
N T
N
P
T
T
T o
rT
T

Figure D.1.6. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Ganos Offshore Cluster



2009
35
Strike  Dip Rake Pol: P SV

6.9300 61.1200 72.8100 1 0.0 0.0 \
8.5500 65.9100 73.5300 1 0.0 0.0 N

N
Rat Err RMS RErr RErr A

W\
103000 56.3600 71.8900 1 0.0 0.0 A\
12.0700 61.1200 72.8100 1 0.0 0.0 R
13.6900 659100 73.5300 1 Q0 0.0 ==
18.6000 51.6200 70.7200p 1

P : \
i Ul P
352.2400 80.3400 74.75( ¥ olb Bo \

358.2000 71.2500 68.8300 1 0.0 0.0
15300 66.6000 68.1200 1 0.0 0.0 ul
157500 52.8400 64,5900 1 0.0 0.0

2009 232106 36.1 L 40.772

37

27.405 4.4 YSM 33 0.3 2.8CYSM 2.5LYSM 2.5LMAM

Strike Dip Rake Pol: P SV SH Rat Err RMS REY:{ RErr A
117.2600 23.2700 -49.0700 0 0.0 0.0

116.6900 24.0300 -50.5400 0 0.0 0.0

118.3000 -49.0700 0 0.0 0.0

117.7200 -50.5400 0 0.0 0.0

119.3300 -49.0700 0 0.0 0.0

119.5000 -47.1400 0 0.0 0.0 L 3
118.9100 24.6500 -48.6300 0 0.0 0.0

120.5400 23.9100 -47.1400 0 0.0 0.0

119.9500 24.6500 -48.6300 0 0.0 0.0

121.5800 23.9100 -47.1400 0 0.0 0.0

2009 31011232.6 L 40.821 27.570 4.1

39

YSM 26 0.2 2.3CYSM 2.4LYSM 2.4LMAM

N
Strike  Dip RakcPol: P SV SH Rat Err RMS RErr RErr A
250.5400 65.4100 -78.9900 0 0.0 0.0

253.7400 65.9100 -73.5300 0 0.0 0.0

PP

Figure D.1.7. Fault plane solutions obtained through the program of FOCMEC. Solutions

130 1429 33.5 L 40.722 27.368 3.6 YSM 20 0.3 2.6CYSM 2.4LYSM 2.5LMAM

2009 130 1540 9.6 L

38

40.742 27.384 3.5 YSM 25 0.3 2.8CYSM 2.3LYSM 2.3LMAM

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
181.8600 74.8000 71.3200 0 0.0 0.0

2009 310111333 L 40.833 27.56311.5

38

YSM 46 0.3 2.4CYSM 2.9LYSM 2.9LMAM

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
228.0900 45.3100 -81.5500 0 0.0 0.0

2009 3101222561 40.834 27.566 11.7 YSM 51 0.3 2.4CYSM 3.0LYSM 2.9LMAM

40

Strike Dip Rake Pol: P SV SH Rat Err RMS RE;
303.6400 50.4700 -79.6000 0 0.0 0.0
312.7000 46.5400 -78.9500 0 0.0 0.0

REmr A

are given time dependently for the Ganos Offshore Cluster
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2009 310303 47.9 L 40.825 27.568 5.2 YSM 27 0.2 3.0CYSM 1.9LYSM 2.0LMAM 2009 310658 27.8 L 40.833 27.565 8.1 YSM 28 0.2 3.0CYSM 2.5LYSM 2.5LMAM
41 42
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REr A

2223300 65.1000 -84.4900 0 0.0 0.0 271.7300 17.9600 -32.9500 0 0.0 0.0

287.3200 15.7900 -18.0200 0 0.0 0P

276.8800 17.9600 -32.9500 0 0.0 0.0

268.9800 24.8100 4200 0.0.0 0.0

279.7900 22.2700 -25.5100 0 0.0 0.0 |
2742800 24.8100 42000 0 0.0 0.0 /
266.4900 34.7800 -42.1900 0 0.0 0.0 /
266.0500 38.2900 -47.0000 0 0.0 0.0
266.5000 42.0600 -50.8900 0 0.0 0.0

T
263.8300 50.1400 -56.6000 0 0.0 0.0
rp N
%
Py /
P /
P
T
=
T
2009 312140 3.3 L 40.827 27.560 10.0 YSM 20 0.3 2.6CYSM 2.2LYSM 22LMAM 2009 3250146 44.0 L 40.788 27.559 14.5 YSM 23 0.3 2.7CYSM 2.5LYSM 2.4LMAM
43 44
N N
Strike  Dip  Rake Pol: P SV SH Rat Err RMS RErm TRErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS REm RErr A
272.8000 31.4700 -70.5700 0 0.0 0.0 T 102.7800 44.8100 -35.5300 1 0.0 0.0
276.4800 26.8100 -67.3500 0 0.0 0.0 T 103.1300 46.0300 -26.7300 1 0.0 0.0
281.5600 22.2700 -62.7300 0 0.0 0.0
280.5800 21.0900 -44.0100 0 0.0 0.0 7
277.1300 24.8100 -51.9200 0 0.0 0.0 T
285.7200 21.0900 -44.0100
271.0000 33.2300
275.8900 28.9000 5 = /)
2822700 24.8100 -51.9200 -
2722900 37.7000 -64.9600 :
/ ;
/ » P
P p
El”n P
o 3
et P
Z,
2 y
2009 3250146 44.0 L 40.788 27.559 14.5 YSM 23 0.3 2.7CYSM 2.5LYSM 2.4LMAM 2009 420 1044 17.5 L 40.706 27.496 11.6 YSM 48 0.3 3.4CYSM 3.4LYSM 3.4LMAM
45 48
N N
Strike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
102.7800 44.8100 -35.5300 1 0.0 0.0 71.2500 36.0100
103.1300 46.0300 -26.7300 1 0.0 0.0 68.3700 34.5000
84.2800 34.5900
i 75.9700 32.4000
= 73.3300 31.2300
90.0000  30.0000
85.0200 29.6200
80.1500 28.4800
80100 77.8000 27.6200
8.7700 73.3300 25.3100
%
P S

Figure D.1.8. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Ganos Offshore Cluster



168

2009 427 1903 7.6 L 40.728 27.537 14.5 YSM 49 0.3 3.7CYSM 4.4LYSM 4.4LMAM 2009 427 1934 37.1 L 40.730 27.539 11.6 YSM 43 0.3 3.0CYSM 2.8LYSM 2.7LMAM
47 48
N N
Stwike  Dip RakePol: P SV SH RatErr RMS RErr RErr A Strike  Dip Rake Pol: P SV SH RatErr RMS REmr REmr A
118.8700 45.8600 -76.0000 0 0.0 0.0 141.8200 76.8500 -31.6400 0 0.0 0.0
1173700 46.9200 -69.2500 0 0.0 0.0 1423800 73.6300 -20.4900 0 0.0 0.0
127.1900 52.8400 -64.5900 0 0.0 0.0 143.8800 76.5700 -22.4700 0 0.0 0.0
133.0600 54.3700 -58.6700 0 0.0 0.0 142.9700 76.0700 -17.2000 0 0.0 0.0
PPP !
B P
PP
T
Tr i
el T
2009 6250436 40.0 L 40.729 27.367 8.8 YSM 30 0.2 2.8CYSM 2.4LYSM 2.4LMAM 2009 625 0438 21.9 L 40.719 27.372 4.1 YSM 25 0.3 2.5CYSM 2.3LYSM 23LMAM
49 50
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
63200 75.5200 74.5000 0 0.0 0.0 26.4700 33.9500 68.1400 0 0.0 0.0
P
T
-
P

2009 6250447 51.3 L 40.722 27.370 8.1 YSM 36 0.3 2.7CYSM 2.7LYSM 2.6LMAM

51

2009 6250449 17.2 L 40.724 27.372 6.9 YSM

52

FCYSM 2.5LYSM 2.5LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
6.0000 -90.0000 0 0.0 0.0
6.0800 -80.5200 0 0.0 0.0
339.4300 6.0800 -80.5200 0 0.0 0.0
339.0900 7.0700 -81.8500 0 0.0 0.0
3383700 63200 -71.5300 0 0.0 0.0
339.3700  6.3200 -71.5300 "0 0.0 0.0
339.4700 6.7100 -63.3700 0 0.0 0.0

N

Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
190.0500 70.7100 74.0800 0 0.0 0.0

7.6600 42.0600 50.8900 0 0.0 0.0

Figure D.1.9. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Ganos Offshore Cluster



2009 817 2346 39.1 L 40.757

53

Strike Dip Rake Pol: P
3403100 69.7500 -14.9700
336.6800 70.0800 -1.8200
3352300 71.2500 -7.1000
340.4800 70.7100 -5.3800
334.1100 73.7300 -11.7900

328.5400 75.9200 5.2400

326.8400 75.0000  0.0000
325.1400 75.9200
75.5200

Pp

2009 924 1146 36.4 L 40.752 27.384 7.9 YSM 26 0.2 3.1CYSM 2.4LYSM 2.5SLMAM

55

Strike  Dip
50.1100 7.0700 44.8900
31.4900 14,1100 44.5600
36.5700 14.1100 44.5600
22.9400 11.1700
41.6400 14.1100
28.0100 11.1700
46.7100 14.1100
31.6900 17.9600
36.8400 17.9600

2009 1104 1746 16.7 L. 40.723 27.432 11.7 YSM 34 0.3 3.0CYSM 2.9LYSM 2.8LMAM

57

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

Strike
7.8700 71.9400 63.6100

Rake Pol: P

27.426 2.1

N
SV SH Rat Err RMS RErr RErr A

0 0.0 0.0
000 0.0
0 0.0 0.0
000 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
000 0.0

N
SV SH Rat Err RMS RErr RErr A

0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 00 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

0 0.0 0.0

YSM 23 0.2 3.0CYSM 23LYSM 23LMAM

P

PP P

TrTT
r

2009 8250534 56.2 L. 40.698 27.524 9.4 YSM 45 0.3 2.9CYSM 3.2LYSM 3.2LMAM

54

Strike Dip  Rake Pol: P
130.5900 25.4600 -78.3000
133.4700 20.5900 -75.6500
133.5800 30.3800 -80.0800
144.6600 22.2700 -62.7300
144.6500 26.8100 -67.3500

SV SH Rat Err RMS R

0 0.0
0 0.0
0 0.0
0 0.0
0 0.0

0.0
0.0
0.0
0.0
0.0

N
Err REr A

2009 1140130 1.3 L 40.734 27.376 9.3 YSM 23 0.3 2.9CYSM 2.5LYSM 2.5LMAM

56

Strike Dip  Rake Pol: P
170.2200 80.7000 -50.3800
172.1700 78.4000 -50.0300
174.0700 80.7000 -50.3800

2009 1107 0510 3.5 L 40.786
58

Strike Dip  Rake Pol: P
196.9900 15.5700 -49.7000
197.2100 16.9700 -49.1700
199.5500 16.2200 -46.9300
198.2300 16.9700 -49.1700

N
SV SH Rat Err RMS REmr RErr A

0 0.0
0 0.0
0 0.0

0.0
0.0
0.0

r

27.506 17.4 YSM 47 0.3 3.2CYSM 2.9LYSM 2.9LMAM

SV

0 0.0
0 0.0
0 0.0
0 0.0

SH
0.0
0.0
0.0
0.0

N
Rat Err RMS RErr RErr A
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Figure D.1.10. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Ganos Offshore Cluster
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2009 1240758 13.9 L. 40.698 27.419 2.1 YSM 200.2 2.6CYSM 2.0LYSM 2.1LMAM
2009 1126 1644 6.4 L 40.724 27.354 11.8 YSM 37 0.3 2.9CYSM 2.7LYSM 2.4LMAM

50 o0 "
N Strike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A
Swrike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A 16.9000 24.8100 354200 O 0.0 0.0
37.6900 50.6100 582400 0 0.0 0.0
P
o
o
P
2000 124 2036 53.4 L 40.711 27.427 2.5 YSM 25 0.2 2.6CYSM 2.3LYSM 2.0LMAM 2009 1214 1820 54.7 L 40.698 27.490 7.2 YSM 36 0.3 3.0CYSM 2.6LYSM 2.6LMAM
61 62
N N
Strike  Dip Rake Pol: P SV SH RatErr RMS RErr REmr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
28.4400 47.7400 17.1700 0 0.0 0.0 350.0500 33.5600 -37.5300 0 0.0 0.0
P
P
T
-
2009 1224 0423 32.4 L 40.675 27.523 7.6 YSM 33 0.3 2.5CYSM 2.3LYSM 2.2LMAM 2009 1225 0636 3.4 L 40.739 27.396 4.0 YSM 18 0.2 2.3CYSM 2.1LYSM 2.2LMAM
83 84
N N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
351.8800 43.9600 22.1800 0 0.0 0.0 \ 176.6200 85.3600 67.9200 0 0.0 0.0
351.5400 422700 17.1400 0 0.0 0.0 177.6400 82.5900 67.8000 0 0.0 0.0
350.7900 41.0300 11.6900 0 0.0 0.0 178.4000 84.4400 67.8900 0 0.0 0.0
349.7500 40.2600 59300 0 0.0 0.0 178.7700 85.3600 67.9200 0 0.0 0.0
347.3400 40.2600 -5.9300 0 0.0 0.0
353.8900 40.2600 -5.9300 0 0.0 0.0 1
352.8400 41.0300 -11.6900 0 0.0 0.0
355.1700 57.2000 327308 Q0P 0.0
351.5800 52.2400 26.57p0 Pp PP
352.8100 50.1400 229100 0 0. b Eph P
® w

Figure D.1.11. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Ganos Offshore Cluster



<MMA

2010 14 150820.7 L 40.802 27.557 11.4 YSM 17 0.2 2.3CYSM 1.9LYSM 2

85

Strike  Dip Rake Pol: P SV SH Rat
337.4500 11.0400 5.1300 0 0.0 0.0
338.4700 11.0400 5.1300 0 0.0 0.0
339.4900 11.0400 5.1300 0 0.0 0.0

N
RMS RErr RErr A

2010 1280305 9.8 L 40.804 27.557 11.5 YSM 24 0.2 2.6CYSM 2.4LYSM 2.0LMAM
67

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
59.1900 63.0400 -86.6300 0 0.0 0.0

2010 331313 39.3 L 40.720 27.383 10.0 YSM 29 0.3 3.2CYSM 3.7LYSM 3.0LMAM

69

Strike  Dip Rake Pol: P SV SH Rat
334.9600 15.7900 18.0200 0 0.0 0.0

2010 119 1736 52.6 L 40.808 27.556 14.1 YSM 46 0.3 3.2CYSM 3.0LYSM 3.0LMAM

]

Strike  Dip Rake Pol: P
250.1200 43.3700 -72.3800

2010 226 1055 55.4 L. 40.726

Dip  Rake Pol: P
72.6300 -74.2700
72.9100 -71.1400
81.9900 -62.7100

2010 320 0724 30.1 L 40.775
70

Strike Dip  Rake Pol: P
60.0000 15.0000 90.0000
60.0000 20.0000 90.0000
60.0000 25.0000 90.0000
65.0000 15.0000 90.0000
65.0000 20.0000 90.0000
65.0000 25.0000 90.0000
70.0000 10.0000 90.0000
70.0000 15.0000 90.0000
70.0000  20.0000  90.0000
75.0000 10.0000 90,0000

N
SV SH Rat RMS RErr RErr A

0 0.0 0.0

27.424 2.2 YSM 23 0.2 24CYSM 2.4LYSM 2.1LMAM

N
SV SH Rat Err RMS RErr RErr A
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

27.535 13.9 YSM 16 0.2 2.5CYSM 1.9LYSM 2.0LMAM

N
SV SH Rat Err RMS RErr REmr A

000 0.0

0 0.0 0.0

0 00 0.0

000 00

0 0.0 0.0 .

000 0.0 pP

000 0.0 Prpl""’";,p

000 00 ,;P'I‘;n,p

0 0.0 0.0 PP

000 00 Po?
pr?
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Figure D.1.12. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Ganos Offshore Cluster
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5 5 3 3. S| .3 2.9CYSM 2.9LYSM 3.0L!
2010 420 1530 26.0 L. 40.742 27.344 2.2 YSM 38 0.3 3.1CYSM 3.0LYSM 3.1LMAM 2010:69'1657 305 1/40.693: 21384 3.6 T SM G103 290V SMIZ IL Y SM 0LMAM
- 72
N . . ; R
Strike Dip Rake Pol: P SV SH Rat Err RMS REtr RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
127.7700 39.6700 -26.0300 0 0.0 0.0 SBHI005S3:2300£6HE100 04010 100,
136.1000 422700 -17.1400 0 0.0 0.0
"
TT
i
Pp
2010 710057 39.4 L 40.709 27.497 12.1 YSM 31 0.3 3.0CYSM 2.5LYSM 2.5LMAM 2010 8151211 8.0L 40.783 27.509 11.4 YSM 39 0.2 3.3CYSM 3.3LYSM 3.3LMAM
73 74
N N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
161.2200 78.0700 -83.8700 0 0.0 0.0 158.0400 39.7000 -61.0700 0 0.0 0.0
b
3

2010 826 0524 2.5 L 40.675 27.530 5.6 YSM 17 0.2 2.7CYSM 2.0LYSM 2.0LMAM 2010 922 0334 41.8 L 40.751 27.474 9.1 YSM 21 0.2 2.8CYSM 2.2LYSM 2.2LMAM

% 78

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
115.0000 55.0000 90.0000 0 0.0 0.0
115.0000 60.0000 90.0000 0 0.0 0.0
116.5100 55.1500 83.9000 0 0.0 0.0
114.7600 55.6100 77.8500 0 0.0 0.0
115.9700 60.5000 78.4900 © 0.0 0.0

Strike  Dip Rake Pol: P SV SH Rat Err RMS REN REm A
320.0000 45.0000 -90.0000 0 0.0 0.0 <= - \

325.0000 75.0000 -90.0000 ¥ SN X
325.0000 70.0000 -90.0000 X NN N
325.0000 65.0000 -90.0000
325.0000  60.0000 -90.0000
325.0000 55.0000 -90.00004:
325.0000 50.0000 -90.000§ 0,
330.0000 75.0000 -90.0000M K} 0.0 0.0
/ N 330.0000  70.0000 -90.000¢
330.0000 65.0000 -90.000)

A TT T
Ty
P
Pp P
P

Figure D.1.13. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Ganos Offshore Cluster
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201010 3 1355 20.1 L 40.747 27.434 13.1 YSM 24 0.2 2.3CYSM 2.5LYSM 2.6LMAM 2010 1024 1520 50.3 L 40.715 27.530 8.5 YSM 24 0.2 2.7CYSM 2.2LYSM 2.2LMAM
4 78
N N
Strike  Dip Rake Pol: P SV SH Rat Er RMS RErmr REm A Strike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A
141.1800 90.0000 45.0000 0 0.0 0.0 148.8200 54.6000 -45.2800 1 0.0 0.0
144.7000 86.4700 44.8900 0 0.0 0.0 153.8200 57.2000 -40.1200 1 0.0 0.0
148.1900 82.9500 44.5600 0 0.0 0.0 158.7900 60.0000 -35.2600 1 0.0 0.0
166.2000 1.0.0:0.0
% I
%
.
Pp
P
P
PP
i
I

2010 1211 0739 43.6 L. 40.740 27.418 8.1 YSM 17 0.2 2.8CYSM 2.6LYSM 2.8LMAM 2010 1223 1304 45.0 L 40.748 27.370 3.7 YSM 36 0.2 2.9CYSM 2.7LYSM 2.7LMAM
% 80
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike  Dip Rake Pol: P SV SH RatErr RMS RErr REmr A
21.5300 20.5900 75.6500 0 0.0 0.0 R 324.6400 80.4200 -39.0300 0 0.0 0.0
24.4100 254600 78.3000 0 0.0 0.0 160.5700 §0.4200 39.0300 0 0.0 0.0
26.4200 30.3800 80.0800 0 0.0 0.0
15.5000 45.8600 76.0000 0 0.0 0.0
13.6800 31.4700 70.5700 0 0.0 0.0 o
16.4900 36.2200 72.9100 ~ 0 0.0, 0.0
18.7300 41.0300 74.6608 ‘& 0.0 0.0
20.5700 45.8600 76.0080 Po B.oPo.0
9.9900 222700 62.7500P PoF Fo 'r
150700 26.8100 67.35q0 Po g ol P
A :
4 P
7
17
/ P

2010 1224 0954 26.3 L 40.730
81

Strike
219.4000
186.5700
189.7900
192.9100
195.6000
195.9100
198.7200
186.5200
189.5600
192.4800

Dip  Rake Pol: P
65.9100 73.5300
81.3500 59.6200
77.0500 59.1300
72.7700 58.4300
77.0500 59.1300
68.5300 57.5000
72.7700 58.4300
77.7600  54.0600
73.7300 100
69.7500 52.3100

»

27.

395 2.3 YSM 19 0.2 2.8CYSM 2.3LYSM 2.2LMAM 2011 218 0052 16.7 L 40.787 27.502 11.9 YSM 36 0.3 3.3CYSM 3.2LYSM 3.2LMAM
82
: =Nt oo N
'V SH RatErr RMSREm REr A Strike  Dip RakePol: P SV SH Rat Err RMS RErr REmr A
0.0 0.0 348.3000 63.0500 13.7100 0 0.0 0.0
0.0 0.0 347.1900 61.1200 8.5000 0 0.0 0.0
0.0 0.0 344.7700 72.7700 103100 0 0.0 0.0
0.0 0.0 343.8300 77.7600 8.7400 0 0.0 0.0
0.0 0.0 343.1300 82.9500 7.1100 0 0.0 0.0
0.0 0.0 162.1600 882700 -9.8500 0 0.0 0.0
0.0 0.0p Y
0.0 0.0 /f
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P
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Figure D.1.14. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Ganos Offshore Cluster



2011 33 1107 29.9 L 40.666

83

27.533 6.9 YSM 26 0.2 2.7CYSM 2.6LYSM 2.7LMAM

N
SV SH Rat Err RMS RErr RErr A
0 0.0 0.0
0 0.0 0.0

Strike Dip  Rake Pol: P
358.8200 75.5200 -74.5000
358.4700 66.6000 -68.1200

2011 3232312 8.4 L 40.667 27.489 16.5

85

Strike Dip Rake Pol: P SV SH
158.7300 40.0000 0.0000 0 0.0 0.0
157.0600 45.0000 0.0000 0 0.0 0.0
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2011 37 1448 20.1 L 40.716

84

27.51310.3 YSM 15 0.2 2.5CYSM 2.5LYSM 2.5LMAM

N
SV SH Rat Err RMS RErr RErr A
0 0.0 0.0

c  Di Rake Pol: P
00 30.3800 8.5800

30.25

YSM 39 0.3 3.2CYSM 3.0LYSM 2.9LMAM

N
Rat Err RMS RErmr RErr A

pP

Figure D.1.15. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Ganos Offshore Cluster



2006 1223 0748 23.2 L. 40.800

1

Strike  Dip Rake Pol: P
345.9400 41.8300 -22.6200
347.3300 41.4600 -21.5800
345.6200 42.0000 -19.8500

2008 110 1635 55.6 L 40.814
3

Strike  Dip  Rake Pol: P
208.1800 85.3000 -69.9300
37.0600  90.0000 70.0000
204.2700 85.4700 -64.9200
209.8100 85.4700 -64.9200
33.2300 90.0000 65.0000
38.7700 90.0000 65.0000
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2. The Tekirdag Basin Cluster

SV SH Rat Err RMS kl,y;‘r RErr A
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

w

fr

27.744 13.1 YSM 20 0.3 2.8CYSM 2.0LYSM 1.9LMAM

N
SV SH Rat Err RMS RErr REmr A
0 0.0 0.0
000 00
0 0.0 0.0
000 0.0
0 0.0 0.0

000 0.0

27.783 13.5 YSM 21 0.3 2.8CYSM 2.7LYSM 2.5LMAM

2007 7102035 15.6 L 40.826

2

Strike
163.5200
190.2600
168.5900
173.6600
185.8200

Dip  Rake Pol: P
10.0000  0.0000
11.1700 26.3000
10.0000  0.0000
10.0000  0.0000
15.7900 18.0200

2008 110 1639 31.8 L. 40.822

4

Strike
213.2600
211.6800
210.1100
208.1800

Dip  Rake Pol: P
383800 72.1000
38.6300 70.5500
389100 69.0100
39.2000 67.5000

27.744 13.6 YSM 23 0.3 2.8CYSM 2.3LYSM 2.2LMAM

N
SV SH Rat Err RMS RErr RErr A
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 00 0.0

pPP
e

27.740 14.5 YSM 34 0.3 3.1CYSM 2.4LYSM 2.3LMAM

N
SV SH RatErr RMS RErr REr A
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
000 0.0

Figure D.2.1. Lower hemisphere projections of fault plane solutions obtained through the

program of FOCMEC. Black circles indicate compressional P-wave first motion polarities,

while black triangles show dilatational ones. Solutions are given time dependently for the

Tekirdag Basin Cluster
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2008 127 1340 35.7 L 40.812 27.724 9.6 YSM 35 0.3 3.1CYSM 2.9LYSM 2.9LMAM 2008 127 1855 43.4 L 40.807 27.725 9.9 YSM 45 0.4 3.3CYSM 3.3LYSM 3.2LMAM

5

Strike  Dip  Rake Pol:

189.0700 87.1300 34.9000

2008 129 1905 29.3 L. 40.787

N
P SV SH RatErr RMSREmr REmr A

100 0.0

27.726 10.0 YSM 9 0.2 2.0CYSM 2.0LYSM 2.0LMAM

[}

Strike
175.4400

2008 27 040246.7 L 40.804 27.735 10.7 YSM 33 0.3 2.8CYSM 2.3LYSM 2.3LMAM

Dip  Rake Pol: P

60.5000 -28.3400

N
SV SH Rat Err RMS REmr REmr A

0.0 0.0

7 8
N . . " : N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
192.8300 303800 8.5800 0 0.0 0.0 269.4200 20.0600 -62.8600 0 0.0 0.0
187.1500 7.1000 0 0.0 0.0 271.8200 19.1700 -61.5500 0 0.0 0.0
193.2500 71000 0 0.0 0.0 270.6600 21.3800 -61.5600 0 0.0 0.0
194.7900 221800 0.0.0 0.0 272.0200 20.5100 -60.2900 0 0.0 0.0
194.4500 171400 0.0.0 0.0 273.4900 19.6500 -58.9100 0 0.0 0.0
275.1000 18.8000 -57.3900 0 0.0 00—
274.5100 19.6500 -58.9100 0 0.0.00 ™
276.1100 18.8000 -57.3900 0 00 0.0
WP
Pp *

2008 221 0845 30.2 L 40.810 27.735 7.4 YSM 37 0.3 3.3CYSM 3.7LYSM 3.6LMAM 2008 712251473 L 40.798 27.764 6.4 YSM 22 0.3 2.9CYSM 2.2LYSM 2.3LMAM

) 10

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
318.5900 81.3500 -59.6200 0 0.0 0.0

N
Rake Pol: P SV SH Rat Err RMS RErr _REmr A
38.7100 -77.1400 0 0.0 0.0

Strike Dip
319.1900

319.9300 36.7600 -76.5500 0 0.0 0.0
320.7400 34.8200 -75.8900 0 0.0-0.0
321.2000 38.7100 -77.1400 000 00

321.9500 36.7600 -76.5500 0 0.0 0.0 =
319.4800 41.0300 -74.6600 0 0.0 0.0
320.3200 39.1000 -74.0200 0 0.0 0.0

3223500 39.1000 -74.0200 0 0.0 0.0 T
323.2600 37.1800 -73.3000 0 0.0 0.0 \
324.3800 39.1000 -74.0200 0 0.0 0.0

Figure D.2.2. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster



2008 752045572 L 40.812 27.768 9.8 YSM 16 0.3 2.7CYSM 2.1LYSM 2.0LMAM

1

Strike
189.8600
202.0300
19.2400
24.3300
29.3800
38.1400
24.6800
33.1400
20.3300
38.8600

2008 913

14

Strike
156.3700
147.9200
151.1600
150.1300
154.2600
152.8500
141.0000
144.9200
144.6900
148.7700

2008 930 1240 54.8 L. 40.794 27.712 3.0 YSM 24 0.4 29CYSM 2.4LYSM 2.2LMAM

15

Strike
357.4500

Dip Rake Pol: P

70.0000 -90.0000 0 0.0 0.0
80.1500 -79.8500 0 0.0 0.0
31.4700 -70.5700 0 0.0 0.0
41.0300 -74.6600 0 0.0, 0.0
31.4700 -70.5700 0 0.0 0.0
222700 627300 0 0.0 0.0
43.9600 -60.4800 0 0.0 0.0
35.5300 -53.9500 0 0.0 0.0
712500 -68.8300 0 0.0 0.0
31.4700 -16.7400 0 0.0 0.0 | P
P
PP PP
T
T \ P op
G R I ol "
% o { 2
T P
- T
X T i\
P

0220 23.8 L. 40.796

Dip  Rake Pol: P
67.4800 45.9000
76.0000 43.2200
72.6100 42.1900
66.0700 39.3200
69.3000  40.8900
62,9700 37.4500
83.5900 39.5700
80.4200 39.0300
74.2400 37.2500
77.3000 38.2600

Dip  Rake Pol: P
67.4800 -45.9000

N
SV SH Rat Err RMS RErr RErr A

27.727 3.0 YSM 22 0.4 3.1CYSM 2.2LYSM 2.2LMAM

N
SV SH Rat Err RMS RErr REmr A
0.0 0.0
0.0 0.0

cocococdo000C

N
SV SH Rat Err RMS RErr RErr A
0 0.0 0.0

2008 818 0027 17.7 L 40.804 27.732

12

Strike Dip  Rake Pol: P

SV SH Rat Err RMS RI

195.7300 5.8300 30.8900 0 0.0 0.0

188.6300 12.0700 24.1500
190.5200 13.4000 26.1900
192.0300 14.7400 27.8300
193.9800 17.4400 30.2800

2008 827 2102 58.3 L 40.827
13

Strike Dip  Rake Pol: P
355.8900 61.4800 -78.6000
356.1200 60.5000 -78.4900
353.1700 66.4700 -77.9900
354.4100 65.4900 -77.8900
354.6500 64.5100 -77.8000
354.8800 -77.6900
355.1200 62.5600 -77.5800
355.3700 61.5800 -77.4700
355.6700 64.5100 -77.8000

o

0 0.0 0.0
0 0.0 0.0
000 0.0
000 0.0

6.3 YSM 40 0.3 2.5CYSM 2.0LYSM 2.0LMAM

REmr A

Tl

27.689 4.2 YSM 36 0.3 2.7CYSM 2.6LYSM 2.6LMAM

SV SH
0 0.0 0.0

355.9000 63.5400 -77.6900 | /0.0
i

2008 1001 2347 35.1 L. 40.791

16

Strike Dip  Rake Pol: P
151.1100 31.4700 -70.5700
158.4400 36.2200 -72.9100
164.2900 37.7000 -64.9600

27.724 2.8 YSM 28 0.4 3.0CYSM 2.7LYSM 2.5LMAM

N
SV SH Rat Err RMS RErr RErr A

100 0.0
100 0.0
100 0.0

177

Figure D.2.3. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster



2008 10 2 0022 25.8 L 40.794 27.712 2.3 YSM 20 0.3 2.8CYSM 2.0LYSM 2.0LMAM

17

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
174.5700 37.7000 -64.9600 0 0.0 0.0
176.5700 422700 -67.3700 0 0.0 0.0
173.9100 31.6100 -49.2600 0 0.0 0.0
173.5800 35.5300 9500 0 0.0 0.0
174.2700 39.6700 -57.6000 -0 0.0 0.0
177.4300 38.2900 -47.0000 0 0.0 0.0
177.8800 42.0600 -50.8900 0 0.0 0.0

TF

2009 1161913 33.6 L 40.781 27.740 4.5 YSM 24 0.3 2.7CYSM 2.0LYSM 2.0LMAM

19

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
60.8500 13.0200 -32.0900 0 0.0 0.0

2009 123 1758 55.9 L 40.786 27.749 14.7 YSM 32 0.4 2.6CYSM 2.2LYSM 2.2LMAM

21
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A

5.2400 75.9200 -69.3500 0 0.0 0.0
7.1000 71.2500 -68.8300 0 0.0 0.0

Figure D.2.4. Fault plane solutions obtained through the program of FOCMEC. Solutions

2008 10 2 0541 38.7 L 40.806 27.781 11.1 YSM 30 0.3 3.0CYSM 2.5LYSM 2.5SLMAM

18

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A
16.9800 157900 71.3200 1 0.0 0.0

2009 123 1634 52.0 L. 40.796 27.752 14.1 YSM 58 0.5 3.2CYSM 3.7LYSM 3.7LMAM

20

rike  Dip Rake Pol: P
349.8300 50.0800 -74.2700
349.0600 50.2600 -72.9900
350.0800 50.2600 -72.9900
350.4700 49.3100 -72.7400
351.1100  50.2600 -72.9900
350.7900 50.4600 -71.7200
351.2000 49.5100 -71.4500

2009 123 1951 56.8 L. 40.790 27.744 13.1 YSM 36 0.4 2.6CYSM 2.7LYSM 2.6LMAM

22
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

3.5800 30.3800 -80.0800 1 0.0 0.0
5900 25.4600 -78.3000 1 0.0 0.0

are given time dependently for the Tekirdag Basin Cluster




2009 124 1550 22.6 L 40.782 27.742 12.5 YSM 33 0.3 2.1CYSM 2.4LYSM 2.3LMAM

23

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RE

64.6500 37.0500 -86.6800 0 0.0 0.0
65.6500 37.0500 0 0.0 00
65.9700 37.1000 0 0.0 0.0
66.9700 37.1000 000 00 M
67.9700 37.1000 0 0.0 00
67.9700 37.1800 0 0.0 00
68.9700 37.1800 0 0.0 00
69.9800 37.1800 0 0.0 00
70.2800 37.2900 0 0.0 00

71.2800 37.2900 -81.7300 0.0

2009 124 2359 45.7 L 40.797 27.770 12.7 YSM 56 0.5 2.5CYSM 2.4LYSM 2.8LMAM

25

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
357.9700 46.0100 -88.6100 0 0.0 0.0

2009 1250326 53.6 L 40.791 27.753 14.0 YSM 59 0.4 3.4CYSM 3.8LYSM 3.8LMAM

27

N
Strike  Dip Rake Pol: P SV SH RatErr RMS RErr REmr A
332.8800 60.1300 -84.2300 1 0.0 0.0

2009 124

24

Strike
343.0600
343.1700
342.6900
342.7800
341.8600
342.2600
343.3000
341.3000
342.3500
342.7700

2009 1250254 23.1 L

28

Strike

185.0700 47.9700 -75.1200

1558 39.5 L 40.793

Dip  Rake Pol: P

54.9000
55.0600
55.2300
55.4100
56.5400
55.6000
55.6000
56.7300
56.7300
55.8000

-75.2800
-74.0700
-72.8700
-71.6700
-70.7100
-70.4800
-70.4800
-69.5300
-69.5300,

-69.3000,

40.793 27.752 1
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27.763 14.6 YSM 60 0.5 3.8CYSM 4.3LYSM 4.3LMAM

N
SV SH Rat Err RMS RErr REr A
0 0.0 0.0 N
000 0.0 W
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
000 0.0
000 00
0 0.0 0.0
000 0.0
000 0.0

3 YSM 58 0.5 2.4CYSM 3.0LYSM 3.0LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr, REmr A

0 0.0 0.0

2009 1250419 6.5 L 40.776 27.758 13.7 YSM 25 0.4 2.1CYSM 2.2LYSM 2.0LMAM

28

Strike
307.2400
307.8100
309.3600
309.9300
311.4900
313.6300
315.2100
315.7900

Dip  Rake Pol: P

63.0500
63.9400
64.1700
65.0400
65.2700
66.3700
66.6000
67.4600

-61.7000
-61.9400
-60.8500
-61.0800
-60.0100
-59.1700
-58.1100
-58.3400

N
SV SH RatErr RMS RErr REr A
000 0.0
000 0.0
0 0.0 0.0
0.0 0.0
0.0 0.0 ﬁlf
0.0 0.0
0.0 0.0
0.0 0.0

coode

Figure D.2.5. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster
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2009 125 0808 25.9 L 40.796 27.758 13.1 YSM 51 0.4 2.3CYSM 3.0LYSM 3.0LMAM 2009 125 0828 37.7 L. 40.791 27.755 12.0 YSM 54 0.4 2.4CYSM 2.9LYSM 2.9LMAM
29 30
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
194.0500 53.2400 -67.3100 0 0.0 0.0 19.3400 49.3900 -59.0200 0 0.0 0.0
P
T
T
P
2009 1251234 21.0 L 40.792 27.757 15.0 YSM 55 0.5 3.1CYSM 3.7LYSM 3.6LMAM 2009 125 1426 56.6 L 40.789 27.761 11.6 YSM 33 0.5 2.4CYSM 2.5LYSM 2.4LMAM
31 32
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A Strike  Dip R SV SH Rat Err RMS REm REmr A

333.9500 43.9600 -60.4800 0 0.0 0.0
334.6700 43.0900 -59.9600 0 0.0 0.0
334.6900 43.4900 -58.6200 0 0.0 0.0

0 0.0 00
000 0.0

14
\
|
|
* f a®
S ——— 2009 127 0521 403 L 40.783 27.730 10.0 YSM 22 0.4 2.1CYSM 1.SLYSM 2.0LMAM
33 34
N Suike Dip RakePol:P SV SH RatErr RMSREw REm A
Dip RakePol: P SV SH RatErr RMS REm REm A o R Y s :
82.3100 -73.8500 0 0.0 0.0 Q ’]‘)V(;()()(j 77'0700 »83734[)0 0 0'0 (]V(J
79.4900 -72.7000 0 0.0 0.0 il 2194 : 5 0.0
£1.4000 -72.8000 0 0.0 0.0 1 220.6000 77.0700 -83.8400 0 0.070.0
80.4400 -72.7500 0 0.0 0.0 i
79.4900 -72.7000 0 0.0 0.0 i
81.4000 -72.8000 0 0.0 0.0 f
80.4400 -72.7500 0 0.0 0.0 |
81.4000 -72.5040 0 0.0 0.0 I
80.4400 -72.74 0.0
82.3500 .8 0.0
T
T
/
|
|
/
P
3

Figure D.2.6. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Tekirdag Basin Cluster
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2009 127 0958 12.1 L 40.795 27.736 11.1 YSM 16 0.3 2.1CYSM 1.9LYSM 2.0LMAM 2009 127 1113 5.2 L 40.790 27.740 7.8 YSM 21 0.3 2.6CYSM 2.2LYSM 2.2LMAM
35 36
N N
Strike Dip RakePol: P SV SH Rat Err RMS RErr REmr A Strike Dip  Rake Pol: P SV SH Rat Err RMS RErr RErr A
221.0800 78.2200 -78.7600 0 0.0 00 187.1000 35.3100 -81.3300 0 0.0 0.0 ~: A 7
188.4900 55.1500 -83.9000 0 0.0 0.0 N

189.1800 50.1800 -83.4800 0 0.0 0.0
189.9800 45.2200 -§2.9500 0 0.0 0.0
190.9300 40.2600 -82.2500 0 0.0 0.0
188.2900 50.7300 -77.0400° 0 0.0 0.0

189.8500 45.8600 -76.0000 0 0.0 0.0 / \ N
191.6900 41.0300 -74.6600 0 0.0 0.0 // \ \
193.9300 36.2200 -72.9100 0 0.0 0.0 (/] AL

196.7400 31.4700 -70.5700 0 0.0 0.0

T
h \
2171 Y]
T T /,/-/ \\
T / R\
T 1 f | FT
Iy p‘PP[lp “y ¥T‘|’
P l"l!'p:PP I T
Pp If
3
LA
\ /
\
\
\
2009 1292221 16.0 L 40.794 27.737 12.0 YSM 38 0.3 2.1CYSM 2.0LYSM 2.0LMAM 2009 210620 15.6 L 40.786 27.753 11.1 YSM 40 0.4 2.3CYSM 2.5LYSM 2.5LMAM
37 38

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
99.6800 51.6200 -70.7200 1 0.0 0.0
102.8400 56.3600 -71.8900 1 0.0 0.0

N
Dip RakePol: P SV SH Rat Err RMS REm RErr A
85.3000 -69.9300 0 0.0 0.0

P
B .
T
T

2009 211226 54.2 L 40.788 27.749 15.4 YSM 17 0.3 2.4CYSM 2.0LYSM 2.1LMAM 2009 221619 36.1 L 40.805 27.750 16.5 YSM 48 0.3 2.7CYSM 2.8LYSM 2.9LMAM
39 40

N N

Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr, RErr A

208.0200 752300 -79.6500 0 0.0 0.0 9.5900 58.9100 -74.7700 0 0.0 0.0 K
213.0900 75.2300 -79.6500 0 0.0 0.0 10.2100 59.0600 -73.6200 0 0.0 0.0
214.8200 75.5200 -74.5000 0 0.0 0.0 8.9100 60.1700 -72.6400 0 0.0 0.0

9.9400 60.1700 -72.6400 0 0.0 0.0
9.4900 60.3200 -71.5000 0 0.0 0.0

Figure D.2.7. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster
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2009 218 1424 8.5 L 40.796 27.755 14.8 YSM 27 0.3 2.8CYSM 2.0LYSM 2.0LMAM 2009 227 1508 6.1 L 40.779 27.747 14.8 YSM 22 0.3 2.9CYSM 2.0LYSM 2.1LMAM
41 42
N N

Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A

218.3000 80.2600 76.8100 0 0.0 0.0 1.4900 80.9500 -64.6600 0 0.0 0.0

218.5400 81.2300 76.8400 0 0.0 0.0 4.8900 85.4700 -64.9200 0 0.0 0.0

218.7700 82.2100 76.8800 0 0.0 0.0

218.9900 83.1800 76.9100 0 0.0 0.0

219.3300 80.2600 76.8100 0 0.0 0.0
219.5600 $1.2300 76.8400 0 0.0 0.0
219.7900 82.2100 76.8800 0 0.0 0.0
220.0200 £3.1800 76.9100 0 0.0 0.0
220.2500 84.1500 76.9300 0 0.0 0.0
220.4700 85.1300 76.9500 0.0 0.0

P,
p 1
¥ T
f
2009 303 2149 14.0 L 40.782 27.753 12.3 YSM 31 0.3 2.6CYSM 2.1LYSM 1.9LMAM 2009 3180323 3.7 L 40.807 27.746 13.3 YSM 46 0.3 2.9CYSM 2.5LYSM 2.5LMAM
43 44
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr Rl

258.8500 38.6300 -70.5500 0 0.0 0.0 4.8000  8.0000 0.0000 0 0.0 0.0 S

5.8100 8.0000 0.0000 0 0.0 0.0

6.8200  8.0000 0.0000 0 0.0 0.0

7.8200  8.0000 0.0000 0 0,0, 0.0

8.8300 8.0000 0.0000 0 0.0 0.0

9.8400 8.0000 0.0000 0 0.0 0.0

4.0600  9.0000 0.0000 0 0.0 0.0

5.0700  9.0000 0.0000 0 0.0 0.0

6.0800  9.0000 0.0000 0 0.0 0.0

-
P
T
2009 3180947 5.7 L 40.803 27.739 12.1 YSM 36 0.3 2.8CYSM 2.6L.YSM 2.6LMAM 2009 318 0955 34.8 L 40.800 27.747 8.2 YSM 28 0.3 2.3CYSM 2.1LYSM 2.1LMAM
45 48
N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RI RErr A
14.8500 -19.2700 0 0.0 0.0 341.5800 21.8000 -15.2300 0 0.0 0.0 )

14.8500 -19.2700 0 0.0 0.0
55.2200 14.8500 -19.2700 0 0.0 0.0

Figure D.2.8. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster



2009 318 1003 34.0 L 40.801 27.735 13.0 YSM 18 0.2 2.3CYSM 1.8LYSM 2.ILMAM 2009 318

47 48

Strike  Dip Rake Pol: P SV SH Rat Err RMS Rl:’:r REmr A Strike
260.0000 70.0000 -90.0000 0 0.0 0.0 171.6700
171.2700
171.9300
171.0700
172.1500
T 171.7500
171.3800
172.0800
171.8100
171.4100

2009 318 1748 30.4 L 40.807 27.737 11.8 YSM 30 0.3 3.0CYSM 2.1LYSM 2.0LMAM

49 50
N
Strike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A Strike
63.8200 24.0000 90.0000 0 0.0 0.0 300.3300

1633 37.9 L 40.803

Dip
60.8400
61.6100
62.0000
60.8900
60.5500
61.2500
61.9800
62.3500
60.1200
60.7200

Dij

Rake Pol: P

-22.1100
-23.1200
-23.6200
-20.3600
-19.8300
-20.8700
-21.8800
3700

-17.0300
-18.1100

p  Rake Pol: P
42.0900 -85.5200

300.4500 41.0900 -85.4300

2009 416 2157

2009 413 0227 48.3 L 40.804 27.741 11.0 YSM 21 0.3 2.2CYSM 2.1LYSM 2.1LMAM

51 52

N S
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A "':"“
223.5400 65.4100 78.9900 0 0.0 0.0 185.7600

Dip R

82.8100

ake Pol: P
-63.7800

27.739 11.8 YSM 52 0.3 3.5CYSM 3.9LYSM 3.8LMAM

sv

SV SH Ra
0 0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

N
SH Rat Err RMS RErr REr A
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

N
SV SH Rat Err RMS RErr RErr A
0 0.0
0 0.0

0.0
0.0

0.0

N
RMS REr REr A

2009 3182232 10.1 L 40.808 27.752 15.5 YSM 33 0.3 3.0CYSM 2.2LYSM 2.1LMAM

5.0 L 40.803 27.747 10.0 YSM 42 0.3 3.0CYSM 2.3LYSM 2.0LMAM

183

Figure D.2.9. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster
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2009 4250528 8.2 L 40.810 27.758 12.0 YSM 24 0.3 2.6CYSM 2.0LYSM 2.0LMAM 2009 4250529 58.5 L 40.807 27.761 13.5 YSM 24 0.3 2.7CYSM 2.2LYSM 2.2LMAM
53 54
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
191.9700 42.0000 -90.0000 0 0.0 0.0 s 116.0300 39.6700 -57.6000 0 0.0 0.0 TTTF
197.0700 38.1800 -83.5200 0 0.0 0.0 117.4700 43.9600 -60.4800 0 0.0 0.0 T TR
116.9600 42.0600 -50.8900 0 0.0 0.0 T

122.0500 38.2900 -47.0000  0,0.0
118.1200 46.0300 -54.0400 “0 .0
122.5000 42.0600 -50.8900 ‘."0
127.5900 38.2900 -47.00 \ 0.0
123.6600 46.0300 -54.0400\ 0\ 0:0
125.3700 50.1400 -56.6( ! 0.0
127.5300 54.3700 -5!!.67)33\ 0 m‘b

AN
\

pP

Tt
2009 551807 38.5 L 40.801 27.751 9.9 YSM 35 0.3 3.0CYSM 2.2LYSM 2.1LMAM 2009 5210333 58.1 L 40.801 27.732 11.7 YSM 40 0.3 3.0CYSM 2.6LYSM 2.5LMAM
55 56

N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
303.4800 25.8900 -21.3100 0 0.0 0.0 332.8300 70.2600 -42.4400 0 0.0 0.0
338.7400 76.7700 -40.2300 0 0.0 0.0
-
T
p P
! P
T
2009 5272252 2.9 L 40.776 27.799 11.6 YSM 23 0.3 2.6CYSM 2.0LYSM 1.8LMAM 2009 721157 35.6 L 40.795 27.690 7.5 YSM 28 0.3 3.0CYSM 2.6LYSM 2.5SLMAM
57 58
N - . N e
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
313900 75.0200 -86.8900 0 0.0 0.0 168.4400 82.1800 -77.8900 0 0.0 0.0 4
31.8600 78.0700 -83.8700 0 0.0 0.0 168.7000 23100 -73.8500 0 0.0 0.0

168.1400 75.4200 -65.1500 0 0.0 0.0

]

Figure D.2.10. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster



2009 721210 14.5 L 40.798 27.700 6.4 YSM 39 0.3 3.2CYSM 3.3LYSM 3.1LMAM 2009 72121938.0 L 40.792 27.691 9.1 YSM 23 0.3 2.6CYSM 2.3LYSM 2.3LMAM
59 80
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS R A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
335.9300 55.1100 -44.2200 0 00 0.0 146.7100 66.6000 -68.1200 0 0.0 0.0
158.7700 75.9200 -69.3500 0 0.0 0.0
T 167.5700 80.6100 -69.7200 0 0.0 0.0
3 K~
Pp
P
-
2009 741236 18.7 L 40.794 27.701 6.4 YSM 46 0.3 3.3CYSM 3.1LYSM 3.0LMAM 2009 713 1849 28.4 L 40.793 27.707 13.7 YSM 36 0.3 3.1CYSM 2.2LYSM 2.2LMAM
81 ez
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH RatErr RMS REm REm A
338.5000 25.8900 -21.3100 0 0.0 0.0 278.6500 15.5700 -39.2500 0 0.0 0.0
P
P
T
T
2009 93 1228 7.2 L 40.802 27.733 8.7 YSM 42 0.3 3.1CYSM 2.5LYSM 2.5LMAM 2009 9272033 7.8 L 40.811 27.756 10.8 YSM 22 0.3 2.9CYSM 2.2LYSM 2.2LMAM
@3 64
N N
Strike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
21.0900 -44.0100 0 0.0 0.0 276.5400 75.5200 -74.5000 0 0.0 0.0
24.8100 -51.9200 0 0.0 0.0 280.3300 80.3400 -74.7800 0 0.0 0.0
24.8100 -51.9200 0 0.0 0.0 281.6800 75.5200 -74.5000 0 0.0 0.0
6.2600 31.6100 -49.2600 0 0.0 0.0 285.4700 80.3400 -74.7800 0 0.0 0.0
T 280.5300 75.9200 -69.3500 0 0.0 0.0 \
TT 284.0400 80.6100 -69.7200 0 00 00 \

T 289.3300 80.6100 -69.7200 0 0.0 0.0

292.8900 85.3000 -69.9300 0 0.0 0.0

| 294.6300 80.6100 -69.7200 0 0.0 0.0
298.1800 85.3000 -69.9300 0 0.0. 0.0

P P,
", ¥, o

185

Figure D.2.11. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster



2009 1022 0524 353 L. 40.810

85

Strike
164.4000
161.2800
164.3300
151.8700
154.5400

Dip  Rake Pol: P
77.0500 -59.1300
73.7300 -53.3100
77.7600 -54.0600
63.9400 -44.3100
67.4800 -45.9000

27.749 11.5 YSM 42 0.3 3.5CYSM 2.9LYSM 2.9LMAM

N
SV SH RatErr RMS REm REm A
000 00 |
000 00
0 0.0 0.0 \
000 0.0 \
000 00 \

-
o

-

2010 214 1844 58.0 L 40.809 27.809 14.1 YSM 47 0.3 3.2CYSM 3.5LYSM 3.4LMAM

67

Strike Dip Rake Pol: P
196.7200 81.6000 68.7600

2010 69 1748 42,5 L 40.787 27.742 11.1 YSM 16 0.3

N
SV SH Rat Err RMS RErr REmr A
0 0.0 0.0

SCYSM 2.0LYSM 22LMAM

89
N
Strike  Dip Rake Pol: P SV SH RatErr RMS RErr RErr A
183.3600 61.1200 -72.8100 0 0.0 0.0 W)
185.1300 56.3600 -71.8900 0 0.0
1871100 51.6200 -70.7200 0 0.0
189.0600 66.6000
191.1700 61.9800
193.4700 57.3900
196.4600 61.9800
182.8800 57.3900 X
185.4200 52.8400 -64.5900 0 0.0 0.0
183.7700 66.6000 -68.1200 0 0.0 0.0
L
T T
T ¥ _?-f.;rT_T
i
T
7
T®%q ;
Fr

2009 129

Strike
325.1700
326.1800
327.1900
328.2000
329.2200
330.2300
333.9000
336.4200
337.4400
338.4600

1605 17.5 L. 40.801

Dip  Rake Pol: P
74.2000 -80.6400
74.2000 -80.6400
74.2000 -80.6400
74.2000 -80.6400
74.2000 -80.6400
74.2000 -80.6400
75.2800 -78.6200
76.3100 -77.6400
76.3100
76.3100 -7

186

27.746 4.0 YSM 20 0.3 2.7CYSM 1.9LYSM 2.0LMAM

SV SH Rat Err RMSRE’:—L REmr A
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0
0.0
0.0
0.0
0 0.0

2010 2180456 13.6 L 40.804 27.754 11.3 YSM 22 0.3 3.1CYSM 2.2LYSM 2.3LMAM

€8

Strike
202.7100
198.1000

Dip  Rake Pol: P
42.2300 59.4100
43.5000 55.4200

N
SV SH RatErr RMS RErr RErr A
0 0.0 0.0
0 0.0 0.0

2010 8140036 43.3 L. 40.819 27.715 4.4 YSM 35 0.3 3.1CYSM 2.2LYSM 2.3LMAM

70

Strike
325.4500
324.7600
324.9600
325.9200
325.1900
326.1300
324.5300
325.4400
326.3700
324.8200

Dip  Rake Pol: P
47.5100 -45.7000
48,9600 -46.9300
48.0700 -44.5700
47.3700 -43.9200
48.7700 -45.2000
48.0700 -44.5700
50.2100 -46.3900
49.4900 -45.8100
48.7700 -45.2000
50.9300 -46.9600

SV SH RatErr RMSRE':r RErr A
0 0.0 0.0
000 00
0 0.Qg8
0 0.0
0 0.0
0 0.0
0
0
0

0.0
0.0
0.0
0.0

Figure D.2.12. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster



2010 970005 5.3 L 40.794 27.722 10.0 YSM 14 0.2 2.7CYSM 2.8LYSM 3.1LMAM
4l

N
Rat Err RMS RErr_RErr A

Strike  Dip Rake Pol: P SV
185.0000 15.0000 -90.0000 0 0.0 0.0
185.0000 10.0000 -90.0000 0 0.0 0.0

Pp

2010 129 1246 41.9 L 40.806 27.765 16.9 YSM 31 0.3 2.4CYSM 2.6LYSM 2.6LMAM
73

N
Rake Pol: P SV SH Rat Err RMS RErr RErr A

Strike Dip

49500 11.1700 -26.3000 0 0.0 0.0
28.2900 0000  0.0000 0 0.0 0.0
33.4300 0000 0.0000 0 0.0 0.0
14.7500 157900 -18.0200 0 0.0 0.0
31.7600 20.0000 0.0000 0 0.0 0.0

B

T

2010 9170524 17.9 L 40.814

72

Strike
342.6300
343.6200
344.2300
346.3100
345.9000
345.5000
347.2100
349.2500
349.6500
347.3200

Dip  Rake Pol: P
57.3900 -13.4700
61.9800 -21.8800
60.1300 -2.8800
64.3400 -16.1000
67.4800 -20.3600
68.5300 -13.1200

74.2400 -19.660(
83.7200 -24.2500
70.0800 1.8200

2010 129 1300 50.4 L. 40.812

74

Strike
173.8300
173.3700
173.9800
173.5200
174.1300
173.6200
173.7600
173.2400

Dip Rake Pol: P
74.6400 -57.7200
73.9700 -56.5400
74.8100 -56.6900
74.1500 -55.5200
74.9800 -55.6700
74.3400 -54.5000
74.5300 -53.4800
73.9400 -52.2900

o

71.1100 -16.690 0 0.0 0.0

27.747 153 YSM 33 0.3 3.0CYSM 2.6LYSM 2.7LMAM

N
SV SH Rat Err RMS RErr REmr A
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
000 0.0
0 0.0 0.0
0 0.0 00

.0 0.0

27.760 15.8 YSM 34 0.4 2.8CYSM 2.6LYSM 2.5LMAM

N
SV SH Rat Err RMS REmr RErr A
0 0.0 0.0
0 00 0.0
0 0.0 0.0
000 0.0
0 0.0 0.0
0.0 0.0
0.0 0.0
000 0.0

2010 1223 0222 36.3 L. 40.807 27.706 17.8 YSM 35 0.2 2.7CYSM 2.0LYSM 2.0LMAM

7%
Strike Dip Rake Pol: P SV
84.0000 42.2700 -67.3700 0 0.0
89.1400 42.2700 -67.3700 0 0.0
89.5600 39.6700 -57.6000 0 0.0
94.1700 35.5300 -53.9500 0 0.0
91.0000 43.9600 -60.4800 0 0.0
94.8600 39.6700 -57.6000 0 0.0
99.4700 35.5300 -53.9500 0 0.0
105.0800 31.6100 -49.2600 0 0.0
96.2900 43.9600 -60.4800 0 0.0
98.2900 48.3600 -62.7600 0 0.0

N
SH Rat Err RMS RErr RErr A

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

187

Figure D.2.13. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Tekirdag Basin Cluster



2006 1116 2349 20.8 L. 40.743

1

Strike
280.0000
280.0000
285.0000
285.0000
285.0000
290.0000
290.0000
290.0000
290.9300

107.8800

Dip  Rake Pol: P

35.0000
30.0000
45.0000
40.0000
35.0000
50.0000
45.0000
40.0000
40.2600
60.1300

-90.0000
-90.0000
-90.0000
-90.0000
-90.0000
-90.0000
-90.0000
-90.0000
-82.2500
-84.2300.

2007 219 2305 53.7 L 40.712

3

Strike

145.1100
150.1100
155.1100

Dip  Rake Pol: P

7.0700 44.8900
7.0700 44.8900
7.0700  44.8900

29.069 11.1 YSM 25 0.2 2.8CYSM 2.6LYSM 2.7LMAM

188

3. The Cmarcik Basin Cluster

N
SV SH Rat Err RMS RErr RErr A

0
0
0
0
0
0
0
0
0
o

29.164 8.9 YSM 15 0.3 2.8CYSM 2.2LYSM 2.0LMAM

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0:0
0.0

0 0.0 0.0
000 0.0
0 0.0 0.0

T

T

N
SV SH RatErr RMS RErr RErr A

T
T

2006 1116 2351 19.5 L. 40.742 29.071 11.1 YSM 25 0.3 2.8CYSM 2.8LYSM 2.8LMAM
2

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
325.0000 35.0000 -90.0000 1 0.0 0.0

2007 329 2318 28.7 L. 40.767 29.192 8.4 YSM 19 0.3 2.9CYSM 2.5LYSM 2.5LMAM
4

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
127.0000 75.9200 -69.3500 0 0.0 0.0
124.6900 67.4800 -62.7700 0 0.0 0.0
127.8200 71.9400 -63.6100 0 0.0 0.0

P
-
P
P
P

Figure D.3.1. Lower hemisphere projections of fault plane solutions obtained through the

program of FOCMEC. Black circles indicate compressional P-wave first motion polarities,

while black triangles show dilatational ones. Solutions are given time dependently for the

Cinarcik Basin Cluster



2007 520 0414

Strike
20.8100
22.3100
25.9500
31.1000
21.7600
24.9400
27.0500
28.2700
30.2400
31.7100

2007 716 1200 28.8 L 40.761

7

Strike  Dip

1.6 L 40.696

Dip  Rake Pol: P

70.7100
65.9100
70.7100
70.7100
61.9800
66.6000
61.9800
71.2500
66.6000
75.9200

-74.0800 0
-73.5300 0
-74.0800 0
-74.0800 0
-67.2000 0
-68.1200 0
-67.2000 0
-68.8300 0
-68.1200 0

-69.3500 0

9.0100 19.7500 -40.0100 0 0.

29.240

N
SV SH Rat Err RMS RErr REmr A

0.0 0.0
0.0 0.0
0.0 0.0

0.0 00/,

0.0 0.
0.0/ 0.6
0.0 /0.0
0.0 0.0
0.0//0.0
00 00

0 0.0

N
Rake Pol: P SV SH Rat Err RMS REmr REmr A

10.6 YSM 14 0.2 2.7CYSM 2.0LYSM 1.9LMAM

Ha

29.210 6.0 YSM 18 0.3 2.9CYSM 2.6LYSM 2.6LMAM

e

2008 161251 24.7 L 40.729 29.080 10.0 YSM 30 0.3 2.8CYSM 2.7LYSM 2.7LMAM

9

Strike

134.4800
135.9100

Dip

Rake Pol: P SV SH
-67.9000 0 0.0 0.0
-65.9900 0 0.0 0.0
-64.6200 0 0.0 0.0
-63.0900 0 0.0 0.0

4300 -65.9900 0 0.0 0.0
16,5200 -64.6200 1 0 0.0 0.0
1
i
\

N
Rat Err RMS RErr RErr A

*

]

2007 771218 54.2 L 40.770 29.093 14.2 YSM 13 0.3 2.7CYSM 2.1LYSM 2.0LMAM

8

Strike
132.8800
137.8800
142.8800
135.0200
140.0900
131.9300
137.0700
140.6000
142.2100
145.7400

2007 717

8

Strike
189.6900
147.6600
192.7000
150.6700
171.2800
174.2900
177.3000

2008 1170223 54.3 L 40.723 29.038 10.0 YSM 38 0.3 3.1CYSM 2.9LYSM 2.9LMAM

10

Strike
295.5400

Dip

Rake Pol: P

60.1300 -84.2300

65.9100
61.1200
65.9100

-84.2300
-84.2300
~78.4900
-78.4900
-72.8100,
-72.8100',

N
SV SH Rat Err RMS RErr REmr A

0 0.0
0 0.0

0 0.0 0.0
0.0.0
00,0

0.0
0.0

0,0 |

0.0

0355 58.1 L 40.699 29.205 6.7 YSM I8 0.3 2.6CYSM 2.7LYSM 2.6LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

4.2400
3.0000
4.2400

D
60.720¢

44.9600
0.0000
44.9600
0.0000
26.4700
26.4700
26.4700

0 0.0

0.0

000 0.0
0 0.0-00"
0 00 0.0

000
070.0
0 0.0

0.0
0.0
0.0

7

i

N
Rake Pol: P SV SH Rat Err RMS REmr REm A

) -43.8200

0 0.0

0.0

T
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Figure D.3.2. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



190

2008 121 1327 1.6 L 40.758 29.205 6.6 YSM 21 0.2 2.5CYSM 2.4LYSM 2.3LMAM 2008 121 1857 542 L. 40.757 29.201 6.0 YSM 19 0.2 2.7CYSM 2.1LYSM 2.0LMAM
1" 12
N N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
343.3200 31.6100 -49.2600 0 00 00 327.6600 70.8100 -73.0300 0 0.0 00

332.4100 71.2500 -68.8300 0 0.0 0.0

2008 28 132645.0 L 40.755 29.207 7.3 YSM 21 0.2 2.8CYSM 2.4LYSM 2.4LMAM
13

2008 28 135229.0 L 40.759 29.206 6.0 YSM 19 0.2 2.6CYSM 2.3LYSM 2

14

N
Strike  Dip Rake Pol: P SV SH RatErr RMS REr RErr A N ’ . . P L
353.5600 85.1700 74.9500 0 0.0 0.0 WA Sele D Rekabokr SV B Rathy RMRETREREA

\ 355.1100 34.7800 -42.1900 0 0.0 0.0
9.72 \
320,3500 150.0100, GL7200: 10:0.0.19.0 \ \ 2.1900 31.6100 -36.2600 0 0.0 0.0

3. 5.3 .93 5 3
347.7000 853000 69.9300 0 0.0 0.0 515000: 53.5300,230.6400_ 650060

3557400 809500 646600 0 00 00 ‘ o tene, diatoo et ion 00 U0
355. .95 64.66/ a . =R 354.8800 44.8100 -44.8100 0 0.0 0.0

;::..ium xs,:zn() (;:_020() 0 0.0 n,:) 2470500, 57900 S8 43067 0.0 0.6
242000 813300 30200 050.0500 350.2100 77.0500 -59.1300 0 0.0 0.0

3
325"”‘“0 77.0300 ‘:"':"‘m 0 00704 4300 81.3500 -59.6200 0 0.0 0.0 A o
i;“"‘;z‘"’ 81,8200 ;“"""" 000700 5t 1500 44.8100 -35.5300. 0 0.0 0.0 - o
357.3600 77.7600 54.0600 P 9069 | ¥ N 356.2800 54.6000 -45.2800 0 00 0.0 P T T
N p P T T
) pepP PR | N i
T Lo PpP
- P, )
- 1 Pp
T it
P
TF I
? T B T op
vy "
T T
2008 717 0611 27.6 L. 40.718 29.137 12.0 YSM 24 0.3 2.6CYSM 2.3LYSM 2.3LMAM 2008 719 1812342 L 40.713.29.158 7.5 YSM'26 0.3 2.8CYSM 2.3LYSM 24LMAM
15 16
N : v 8 R RE
Strike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
300.0000 50.0000 -90.0000 0 0.0 0.0 Tt = 327.7000 60.5000 -78.4900 0 0.0 0.0
295.9300 40.2600 -82.2500 0 0.0 0.0 T
299.9800 45.2200 -82.9500 0 0.0 0.0 Ty
304.1800 50.1800 -83.4800 0.0.0 0.0 P e
304.9800 45.2200 -82.9500 0 0.0 0.0
293.0800 31.4700 -70.5700 0 0.0 00
295.3400 36.2200 -72.9100.. 0706~ 0.0~ —
298.1700 41.0300 -74.6600 — 0°0.0 0.0 T
300.4100 36.2200 -72.9100 0 0.00 0.0
301.4000 45.8600 -76.0000 0 0.0 0.0
P

w. TP
Trryp

Figure D.3.3. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Cinarcik Basin Cluster



2008 818 1106 23.6 L 40.706 29.127 6.1 YSM 40 0.3 3.0CYSM 2.9LYSM 2.9LMAM

17

N
SV SH Rat Err RMS RErr RErr A

Strike  Dip  Rake Pol: P

313.0400 15.7900 -18.0200 0 0.0 0.0
313.8100 26.8100 -20.4200 0 0.0 0.0
314.4500 31.4700 -16.7400 0 0.0 0.0
317.3000 33.2300 -24.1500 0.0.0 0.0
318.1800 37.7000 -20.2900 0 0.0 0.0
316.9200 39.6700 -26.03000 0 0.0 0.0

P

2008 818 155221.7 L 40.709 29.129 5.8 YSM 21 0.3 2.6CYSM 2.2LYSM 2.2LMAM

19

N
SV SH Rat Err RMS REmr REmr A
0 0.0 0.0

Strike Dip  Rake Pol: P
295.0000 40.0000 -90.0000
295.0000 35.0000 -90.0000
300.0000  40.0000 -90.0000
300.0000 35.0000 -90.0000
300.0000  30.0000
300.0000 25.0000
305.0000 45.0000
305.0000 40.0000
305.0000 35.0000
305.0000  30.0000

2008 109 1636 49.1 L. 40.699 29.218 10.0 YSM 29 0.3 2.1CYSM 2.6LYSM 2.6LMAM

21

N
SV SH Rat Err RMS RErr REmr A

Strike  Dip  Rake Pol: P

352.8100 50.1400 229100 0 0.0 0.0

349.0800 60.2200 19.3000 0 0.0 0.0
PP

2008 818

18

Strike
334.8400
337.4300
338.4900
337.2000
331.0400
336.3100
335.9000
336.0100
341.2300
333.5000

1108 19.5 L 40.700

Dip Rake Pol: P

61.9800
68.3700
60.5000
61.9800
65.8200
64.3400
67.4800
71.2500
73.3300
68.5300

-21.8800
-28.2100
L7300
-11.1700
-18.3200
-16.1000
~20.3600
-23.8600
-25..

-ls.?y.;;'?%&o 0.0
¥

191

29.123 3.7 YSM 38 0.3 2.8CYSM 3.0LYSM 3.0LMAM

N
SV SH Rat Err RMS RErr RErr A
0 0.0 0.0 |
0 0.0 0.0
0 0.0 0.0
000 0.0
0 0.0 0.0
0 0.0 0.0
0
0

0.0 0.0
0.0 0.0
0.0 0.0

Fe

2008 9212024 6.8 L 40.705 29.230 9.6 YSM 23 0.3 2.8CYSM 2.1LYSM 2.1LMAM

20

Strike
112.0800
121.0800
116.7300
121.7000
123.2500

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
48.4400 -48.0700
44.8100 -35.5300
51.1300 -42.5500
47.8500 -39.3200
60.5000 -42.3900

2008 1022 0100 36.4 L 40.731

22

Strike
142.5500
142.8300
142.6000
142.9200
143.0000
143.3000
143.6100
143.9400
144.3200
144.6300

Dip  Rake Pol: P

48.6300
47.6500
47.8100
46.8300
49.7500
48.7800
47.8100
46.8300

-77.9700
~77.7800
-76.4400
-76.2300
-76.8500

48.7800 -76.6500
47.8100 -76.4400

000 00 1
000 00 T
000 00 T
000 0.0

000 00

29.193 8.1 YSM 350.3 2.7CYSM 3.9LYSM 3.9LMAM

N
SV SH Rat Err RMS RErr REmr A
0.0 0.0

cgoocoo

& o

Figure D.3.4. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2008 10220119 10.9 L 40.737 29.194 5.6 YSM 18 0.3 2.5CYSM 2.3LYSM 2.3LMAM
23

Strike  Dip RakePol: P SV SH RatEr RM
330.0000 55.0000 -90.0000 0.0 . N
320.1800 50.1800 -83.4800
329.9800 45.2200 -82.9500
3328800 60.1300
333.4900 55.1500
334.1800 50.1800
338.4900 55.1500
336.7400 65.4100
337.8400  60.5000
339.0500 55.6100

i\&l{%\ RErr A

2008 1212 0659 49.7 L. 40.748 29.197 4.8 YSM 32 0.3 3.0CYSM 2.6LYSM 2.6LMAM

25

Strike  Dip Rake Pol: P SV SH Rat Err RMS Rlzr;lr RErr A
35.4400 85.0200 -84.9800 0 0.0 0.0
8800 80.0400 -84.9200 0 0.0 0.0
33.8300 85.0800 -79.9600 0 0.0 0.0
37.3000 85.1700 -74.9500 0 0.0 0.0

2009 1152053 148 L 40.704 29.179 7.4 YSM 31 0.3 3.5CYSM 2.6LYSM 2.6LMAM
27

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REr A
153.2400 22.0200 2.4700 0 0.0 0.0

2008 1130 1355 19.8 L 40.719 29.151 5.3 YSM 25 0.3 2.7CYSM 2.3LYSM 2.3LMAM

24

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A
310.0200 63.0500 -61.7000 0 0.0 0.0 T
307.2800 56.1700 -53.0000 0 0.0 0.0

2009 114 0630 39.2 L 40.718 29.135 6.3 YSM 24 0.2 3.0CYSM 2.3LYSM 2.3LMAM

26

N

Strike  Dip RakePol: P SV SH Rat Err RMS RErr REr A
133.0200 15.7900 -71.3200 0 0.0 0.0
130.5900 25.4600 -78.3000 0 0.0 0.0
133.4700 20.5900 -75.6500 0 0.0 0.0
129.1800 50.1800 -83.4800 0.0.0 0.0 T
129.9800 452200 -82.9500 0 0.0 0.0 P
130.9300 40.2600 -82.2500/ 0 0.0 0.0
132.1000 353100 -81.3300/ 0 0.0 0.0

— T

2009 2212229439 L 40.731 29.035 9.1 YSM 33 0.3 3.3CYSM 3.2LYSM 3.1LMAM

28

Strike  Dip Rake Pol: P SV SH Rat Err RMS Ri
344.1800 50.1800 -83.4800 0 0.0 0.0
349.1800 50.1800 -83.4800 0 0.0 0.0
169.9800 452200 -82.9500 0 0.0 0,0
355.6100 50.7300 -77.0400 0 0.0 0.0
0.6800 50.7300 -77.0400 0 0.0 0.0
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-

Figure D.3.5. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2009 2212231244 L 40.731

29

29.036

129 YSM 11022

CYSM 2.0LYSM 1.9LMAM

N
Strike  Dip RakePol: P SV SH RatErr RMS REm REm A
344.5600 56,3600 -71.8900 0 00 00 N “ ". 1
344.7000 61.9800 -67.2000 0 00 00 N
349.9900 61.9800 -67.2000 0 0.0 0.0
343.2500 63.0500 -61.7000 0 0.0 0.0
348.7900 63.0500 -61.7000 0 00 0.0
3543300 63.0500 -61.7000 0 0.0 0.0
344.0900 68.5300 -57.5000 0 0.0 0.0 T
347.0700 64,3400 -56.3100 0 00 00 ,TT,
349.9000 68.5300 -57.5000 0 0.0 0.0 Tl
352.8000 72.7700 -58.4300 T
T T
X

2009 2212304 44.0 L 40.732

3

29.029 6.0 YSM 28 0.2 3.2CYSM 3.3LYSM 3.4LMAM

N
SV SH Rat Err RMS RErr RErr A

Strike  Dip  Rake Pol: P
145.7100 42.2700 -67.3700 0 0.0 0.0
150.1900 42.0600 -50.8900 0 0.0 0.0

193

2009 2212303 54.0 L 40.732 29.030 8.2 YSM 19 0.2 2.9CYSM 3.2LYSM 3.3LMAM

30

Strike

N
Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
310.4100 64.6000 -63.2400

0 0.0 0.0

2009 341204368 L 40.728 29.022 6.9 YSM 28 0.3 2.3CYSM 2.3LYSM 2.3LMAM

2009 342209304 L 40.733 29.027 6.0 YSM 29 0.3 2.3CYSM 2.0LYSM 2.1LMAM

33

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

307.0600 67.8400 -66.1400 0 0.0 0.0

307.5500 67.1100 -64.9000 0 0.0 0.0

308.1700 68.0100 -65.0800 0 0.0 0.0

309.2600 68.0100 -65.0800 0 0.0 0.0

309.6600 68.1900 -64.0200 -0 0.0 0.0 3
311.3800 69.0900 -64.1900° 0-0.0_ 0.0 %
312.0200 69.9900 -64.3500 0 0.0 0.0

310.7900 68.3700 -62.9600 0 0.0 0.0°

313.1300 70.1500 -63.3000 0 0.0 0.0

314.8600 71.0500 -63.4600 0 0.0 0.0

32
N

Swike  Dip Rake Pol: P SV SH Rat Err RMS REm REmr A
3283100 17.9600 -32.9500 0 0.0 0.0

146.6100 80.3400 -74.7800 0 0.0 0.0

150.4400 85.1700 -74.9500 0 0.0{ 0.0

155.5800 85.1700 -74.9500 0 0.0 \0.0. |

327.2200 24.8100 -35.4200 0 0.0 0.0

142.8800 75.9200 -69.3500° 0 0.0 0§ |

146.3900 80.6100 -69.7200 0 0.0.0.

151.6900 80.6100 -69.7200 0 0.0 00
155.2400 85.3000 -69.9300 0 0.0 0.\3\
331.7800 28.9000 -29.0300, 0 0,0 0.0

ey
\

2009 5130500433 L 40.731 29.136 7.8 YSM 23 0.3 2.6CYSM 2.2LYSM 22LMAM
34

N
Strike Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
346.3100 65.9100 -73.5300 0 0.0 0.0

Figure D.3.6. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2009 10 1 2328 55.5 L 40.679 29.239 8.7 YSM 32 0.2 2.8CYSM 2.1LYSM 2.0LMAM

35

Strike
344.7000

2010 228

37

Strike
310.0000
131.3400
131.8200
126.8900
131.9600
132.9100
127.4000
132.5400
130.5100

2010 4262047 8.7 L

39

Strike

38

N
Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike

61.9800

1943 51.1 L 40.730

0000
75.0600
70.0800
75.2300
75.2300
70.3200
75.5200
75.5200
80.6100

-67.2000

p  Rake Pol: P

-90.0000
-84.8200
-84.6800
-79.6500
-79.6500
-79.3700
-74.5000
-74.5000
-69.7200

000 0.0 186.1500
184.7300

189.2500

188.2100

189.1900

188.1600

187.7500

192.2800

192.1300

T 197.5000

29.153 17.9 YSM 17 0.2 2.0CYSM 2.0LYSM 1.SLMAM

38
N

SH Rat Err RMS RErr RErr A Strike
0.0 157.0400
0.0 340.3600
0.0 343.6900
0.0 338.8200
0.0 = = 342.3400
0.0 S 340.5100
0.0 S 338.3400
0.0

0.0

%
T

2010 226 2306

Dip  Rake Pol: P

62.9700
68.3700
65.6000
71.2500
63.9400
68.3700
73.3300
70.7900
75.9700
80.1500

SV SH Rat

-30.6800 0
-34.5000 0
32.7300 0
36.0100 0
-24.2300 0
-28.21000 0
-31.2300 "0
-29.8400 0
-32.4000 0
-28.4800 0

'rﬂ;‘

1:' T

Ly

T

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0, 0.0
0.0 0.0
0.0 0.0
0.0-0.0

2010 440717 14.6 L 40.724 29.247 12.6

2.4 L 40.763 29.224 13.3 YSM 30 0.2 1.9CYSM 2.3LYSM 2.3LMAM

RMS RErr REmr A

YSM 16 0.2 2.1CYSM 1.9LYSM 2.0LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A

86.1700
90.0000

86.7900
87.1300

-49.8900
50.0000
49.8900
45.0000
44.8900
39.8900
34.9000

0
0
0
0
0
0
0

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

Ppp

2010 570024 59.0 L 40.700 29.229 10.8 YSM 29 0.2 3.2CYSM 3.1LYSM 3.0LMAM

40.764 29.144 7.9 YSM 18 0.2 2.4CYSM 2.0LYSM 2.0LMAM

Dip  Rake Pol: P
359.8700 63.0500 -61.7000

40

N Strike
SV SH Rat Err RMS RErr RErr A

0 0.0 0.0

Dip

Rake Pol: P
146.9700 61.9800 -49.4800

N
SV SH Rat Err RMS RErr Rl

1 00 0.0
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Figure D.3.7. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2010 507 0234 52.5 L. 40.697 29.237 10.2 YSM 25 0.3 2.5CYSM 2.0LYSM 1.9LMAM

41

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

101.5400 75.2300 -79.6500 0 0.0 0.0

103.1000 70.7100 -74.0800 0 0.0 0.0

106.8200 75.5200 -74.5000 0 0.0 0.0

111.9700 75.5200 -74.5000 0 0.0 0.0

120.9000 80.3400 -74.7800 0 0.0 0.0 —
107.6800 71.2500 -68.8300 0 0.0 0.0

116.4100 75.9200 -69.3500 0 -~

120.0000 76.4300 -64.2300 0

2010 511 1438 17.1 L 40.699 29.224 9.3 YSM 17 0.2 2.6CYSM 2.0LYSM 2.0LMAM

43

N

Strike Dip Rake Pol: P SV SH Rat Err RMS REFr REqr q
265.0000 35.0000 -90.0000 0 0.0 0.0 T i T
265.0000 30.0000 -90.0000 0 0.0 0.0 T
265.0000 25.0000 -90.0000 0 0.0 0.0

270.0000 40.0000 -90.0000 0 0.0 0.

270.0000 35.0000 0
270.0000 30.0000
270.0000 25.0000
275.0000 45.0000
275.0000 40.0000
275.0000 35.0000

2010 5112207 1.0 L 40.698 29.227 8.9 YSM 51 0.2 3.2CYSM 3.2LYSM 3.1LMAM
45

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
348.9000 48.0100 -88.6500
349.8000 48.0300 -87.3100
350.8000 48,0300 -87.3100
351.7000 48.0700 -85.9700
352.7000 48.0700 -85.9700
354.0700 48.1300 -84.6200
354.9500 49.1200 -84.7100
3559700 48.2000
356.8200 49.1900

cococoogeoc0
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2010 590334434 L 40.691 29.260 10.9 YSM 28 0.2 2.6CYSM 2.4LYSM 2.3LMAM
42

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
149.1300 563600 -71.8900 0 0.0 0.0

2010 511 1904 39.5 L 40.699 29.228 8.8 YSM 27 0.2 2.8CYSM 2.4LYSM 2.4LMAM
44

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
120.6800 31.4700 -70.5700

121.8600 33.2300 -61.8100 0 0.0 0.0 . X

120.9600 31.6100 -49.2600 0 0.0° 0.0 T

120.6400 35.5300 -53.9500 g T
0.0 0.0 E

121.3300 39.6700 -57.6000
122.7600 43.9600 -60.4800
122.5000 42.0600 -50.8900

coopoo000
o
°
°
°

2010 623 1128 13.3 L 40.749 29.250 7.1 YSM 14 0.2 2.0CYSM 2.0LYSM 2.0LMAM

48

Strike  Dip Rake Pol: P SV SH Rat Err RMS RE':- RErr A
305.0000 10.0000 -90.0000 0 0.0 0.0 =
305.0000 5.0000 -90.0000 0 0.0 0.0-= S T
310.0000  5.0000 -90.0000 0 0.0 - = S T
350.0000 5.0000 0.0000 -
314.8900  7.0700 -44.8900
319.8900 7.0700 -44.8900
324.8900 7.0700 -44.8900
311.3000 11.1700 -63.2
329.8900
308.0200

Figure D.3.8. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2010 630 1739 5.2 L 40.720 29.166 9.5 YSM 29 0.4 2.8CYSM 2.6LYSM 2.5LMAM

47

Strike

2010 717 0427 20.5 L. 40.710

49

Strike

88.8800
87.4500
90.2600
93.9500
97.4300
101.2900
106.1700
105.4500
110.0500
115.6700

Dip

Dip Rake Pol: P

26.8100
36.2200
31.4700
26.8100
37.7000
33.2300
28.9000
39.6700
35.5300
31.6100

N
Rake Pol: P SV SH Rat Err RMS REmr REmr A
320.9300 40.2600 -82.2500 0 0.0 0.0

-67.3500
-72.9100
-70.5700
-67.3500
-64.9600
-61.8100
-57.6200
-57.6000
19500
49,2600

29.159 9.0 YSM 21 0.22.2CYSM L.8LYSM 1L.SLMAM

N
V  SH Rat Err RMS RErr RErr A
0.0 0.0
0.0 0.0 ks
0.0 0.0 T T
0.0 0.0 T o
0.0 0.0 T T Tt
0.0 0.0
0.0 0.0
0.0 00
0.0 0.0
000 00 —

7}

coococ®0000

2010 7190039 27.3 L 40.706 29.162 9.2 YSM 16 0.1 22CYSM 1.7LYSM 1.6LMAM

51

Strike

348.8300 61.9800

99.4000
78.0800
82.9200
89.0900
84.7400
88.8200
91.8300
95.4800
102.5700

N
Dip RakePol: P SV SH Rat Err RMS R_ll_-‘,n RErr A

27.9900
61.9800
52.8400
43.9600
71.2500
61.9800
80.6100
71.2500
80.6100

67.2000
-43.2200
-67.2000
-64.5900
-60.4800
-68.8300
-67.2000
-69.7200
-68.8300
-69.7200

0 0.0 0.0

000 00

0 0.0.0.0"
0.0.0 0.0

0 0.0 0.0
0 0.0 00
L0 0.0 00

0.0.0 0.9
0,00 00

N7

2010 717 0133 49.0 L 40.708

48

Strike  Dip

Rake Pol: P

313.4700 20.5900 -75.6500
313.5800 30.3800 -80.0800
315.5900 25.4600 -78.3000
135.0200 60.5000 -78.4900

2010 717 1939 51.6 L 40.709 29.163 8.9 YSM 40 0.2 2.6CYSM 2.6LYSM 2.6LMAM

50

Strike  Dip

N
Rake Pol: P SV SH Rat Err RMS RErr RErr A

311.7900 26.2800 -80.9400

2010 7250426 25.2 L. 40.708

52

Strike Dip Rake Pol: P

280.3400 14.1100
299.0300 11.1700
286.7500 27.9900
56.3600
80.1500
88.7100

-17.5000
149500 0 0.0 0.0

29.161 7.6 YSM 37 0.2 2.6CYSM 2.3LYSM 23LMAM

N
SV SH Rat Err RMS REmr
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

0 0.0 0.0

29.164 9.1 YSM 17 0.2 2,0CYSM L.7LYSM L6LMAM

N

SV SH Rat Err RMS RErr RErr A
0 0.0 0.0
000 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
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Figure D.3.9. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2010 815011526.1 L 40.709 29.177 9.8 YSM 20 0.2 2.6CYSM 2.1LYSM 2.1LMAM

54

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
130.9300 40.2600 -82.2500 0 0.0 0.0
132.1000 35.3100 -81.3300 0 0.0 0.0
133.5800 30.3800 -80.0800 0 0.0 0.0

135.5900 25.4600 -78.3000 0 0.0 0.0 T
133.4900 55.1500 -83.9000 0 0.0 0.0 T T
134.1800  50.1800 -83.4800 /0 0.0 0.0 T T
134.9800 45.2200 -82.9500:-0 0.0 0.0 T T

135.9300 402600 -82.2500.(0 0.0 0.0
137.1000 353100 -81.3300" 0 0.0 0.0
138.5800 30.3800 -80.0800 0 0.0 0.0

2010 915 1927 58.3 L 40.765 29.208 5.4 YSM 10 0.2 2.2CYSM L5SLYSM LLALMAM
56
N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

235.0000 35.0000 -90.0000 0 0.0 0.0
240.0000 45.0000 -90.0000 0 0.0 &0 T

240.0000 40.0000 -90.0000 0 0.0 0.4 T " T
240.0000 35.0000 -90.0000 0 0.0 0. T ™ TT
245.0000 50.0000 -90.0000 0 0.0 0.0 ", T "

245.0000 45.0000 -90.0000 0 0.0 0.0T yp
245.0000 40.0000 -90.0000 0 0.0 0.0
245.0000 35.0000 -90.0000 0 0.0 0.0
250.0000 50.0000 -90.0000 0 0.0 0.0
250.0000 45.0000 -90.0000 0 0.0 0.0

7
77 7
7

7 / /

2010 919 1505 5.2 L 40.735 29.160 6.5 YSM 18 0.2 2.5CYSM LILYSM 1.9LMAM
57

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
310.0000 65.0000 -90.0000 0 0.0 0.0
310.0000 60.0000 -90.0000 0 0.0 0.0
315.0000 55.0000 -90.0000 0 0.0° 0.0
315.0000 50.0000 -90.0000 0.0.0 0.0
320.0000 45.0000 -90.0000 000 0.0 +
0
[

312.3300 65.1000 -84.4900 0.0 00 T T
312.8800 60.1300 -84.2300 0 0.0 0.0 N % T
313.4900 55.1500 -83.9000 0 0.0 0.0 T: T
319.1800 50.1800 -83.4800 0 0.0 0.0 R\
145.9300 40.2600 -82.2500 0 0.0/ 0.0
P
PP
PPPPPPP
i
Py
33
\
b 4
T
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2010 8142354242 L 40.707 29.172 8.6 YSM 29 0.3 2.9CYSM 2.5LYSM 2.4LMAM

53

Strike
13.0200
13.4700

17.8900
16.4600
19.2700

N
Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A

15.7900
20.5900
25.4600
20.5900
35.3100

25.4600
26.8100
36.2200
31.4700

-71.3200 0 0.0 0.0 /)
-75.6500 0 0.0 0.0

-78.3000 0 0.0 0.0 (/4
-75.6500 0 0.0 0.0 J
-81.3300 0 0.0 0.0

-80.0800 0 0.0 0.0

-78.3000 0 0.0 0.0

-67.3500 0 0.0 0.0

-72.9100 0 0.0 0.0
-70.5700 0 0.0 0.0

2010 9112139 15.1 L 40.708 29.283 8.6 YSM 19 0.2 2.3CYSM 1.9LYSM 1.9LMAM

Strike
8.7900
7.8700
11.0100
7.1100
10.1000

2010 1026
58

Strike
280.0000
280.0000
280.0000
285.0000
285.0000
285.0000
285.0000
285.0000
290.0000
290.0000

Dip  Rake Pol: P

71.2500
71.9400
67.4800
72.7700
68.5300

1516 32.

Dip Rake Pol: P

60.0000
55.0000
50.0000
60.0000
55.0000
50.0000
45.0000
40.0000
55.0000
50.0000

N
SV SH Rat Err RMS RErr RErr A

68.8300 0 0.0 0.0
63.6100 0 0.0 0.0
62,7700 0 0.0 0.0

58.4300 0 0.0 0.0
57.5000 0 0.0 0.0

oy

1L 40.762 29.208 6.0 YSM 11 @

ICYSM 1.4LYSM L4LMAM

N
SV SH Rat Err RMS REF REgr l}

-90.0000 0 0.0 0.0 TT Ty
=90.0000 0 0.0 0.0 Ty
-90.0000

-90.0000

Figure D.3.10. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2010 11 4 2357 18.6 L. 40.733 29.161

58

Strike

161.8000 40.5200 -71.3400

8.3 YSM 31 0.23.1CYSM 2.6LYSM 2.7LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
1 0.0 0.0

2010 1111 1736 40.3 L 40.704 29.210 7.4 YSM 32 0.3 2.8CYSM 2.6LYSM 2.6LMAM

81

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
3.4500 80.6100 -69.7200 0 0.0 0.0 N {NHET
7.0100 85.3000 -69.9300 0 0.0 0.0 {) \“
8.7500 80.6100 -69.7200 0 0.0 0.0 “r
3.6900 76.4300 -64.2300 0 0.0 0.0
7.0300 80.9500 -64.6600 000 0.0
9.2300 76.4300 -64.2300 0 0.0 0.0
10.4300 85.4700 -64.9200 0 0.0 0.0
5.0400 £1.3500 -59.6200 0 0.0 0.0
7.6300 77.0500 -59.1300. 0 0.0 0.0
10.3100 72.7700 -58."'1‘300 0 0.0 0.0
AR
L
AN i
T
\ T
%
N\
\ A A
MR

2010 1221 1612 47.3 L 40.681 29.210 9.0 YSM 23 0.2 2.3CYSM 1.9LYSM 1.SLMAM

63

N
RMS RErr RErr A

Strike Dip Rake Pol: P SV SH Rat
250.0000 65.0000 -90.0000 0 0.0 0.0
250.0000 60.0000 -90.0000 0 0.0 0.0

-

=%

2010 11 50002 57.6 L. 40.738 29.161

80

Strike
159.9800
167.1000
168.0100
169.5700
176.8200
179.0800
181.7100

Dip
45.2200
35.3100
50.7300
45.8600
51.6200
46.9200
42.2700

-82.9500
-81.3300
-77.0400
-76.0000
-70.7200
-69.2500
-67.3700

5.9 YSM 23 0.22.4CYSM L.7LYSM 1.7LMAM

N
Rake Pol: P SV SH Rat Err RMS RErr REmr A

0 0.0 0.0

0
0
[
0
0
0

0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

2010 1112 0400 30.6 L. 40.725 28.997 6.0 YSM 33 0.2 2.8CYSM 2.4LYSM 2.4LMAM

62

Strike
91.4900

Dip

64.0000

Rake Pol: P
-88.8900

91.9300 65.0200 -87.7900

2011
64

Strike
172.0400
170.6600
347.1900
168.6800
350.9200
346.4700
169.6500
172.5300
350.5900
350.7400

Dip
83.5900
84.2800
61.1200
85.0200
85.7900
65.9100
83.7200
87.8900
86.6000
81.6900

Rake Pol: P

-39.5700
-34.5900
8.5000
-29.6200
24.6700
6.8800
-24.2500,
-24.9280

197206 7 '7],&,:) 0.0

18.2600

N
SV SH Rat Err RMS REmr
0 0.0 0.0
0 0.0 0.0

RErr A

170128 17.2 L 40.707 29.131 11.7 YSM 18 0.2 2.3CYSM 1.9LYSM LSLMAM

N
Rat Err RMS RErr RErr A

SV SH
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
000 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

0 0.0 0.0

Figure D.3.11. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster
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2011 170217 59.0 L 40.708 29.131 10.4 YSM 16 0.2 2.2CYSM L6LYSM 1.SLMAM 2011 116108361240 40:711 5729205 96 M1 2102 2 2OV SM L OLX ShE L PLNEANT
85 66
N ; : N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Suike  Dip RakePol:P: SV SH RatErr RMSREm. REw A

22.3200 62.9900 -42.5700 0 0.0 0.0
24.6000 64.1000 -41.9400 0 0.0 0.0

342.0000 40.0000 0.0000 0 0.0 0.0
332.4600 42.2700 -17.1400 0 0.0 0.0/

340.5900 452200 -4.9800 0 0.0 0.0 T 23.8300 63.8900 -40.5800 0 0.0 0.0
336.8100 51.6200 -12.2500 0.0.0 0.0 T 24.3600 64.5400 -40.9400 0 .0.0 0.0
336.9300 58.6800 -16.4800 0 0.0 0.0 \ T 25.2000 63.8900 -40.5800 £ 0.0 0.0
155.3000 56.3600 -10.2700° 0 0.0 0.0 24.9000 65.2000 -41.3000 4@ 0.0 0.0
157.2000 61.9800 -11.1700 0 0.0 0.0 \ 25.7300 64.5400 -40.9400

342.0000 65.0000 0.0000 0 0.0 0.0 ) 25.4400 65.8600 -41.6400

3403100 69.7500 -14.9700 0 0.0 0.0 26.0000 66.5300 -41.9700

3420000 70.0000 0.0000™ 0gg0 0.0 " 23.7100 63.7100 -39,2

»

pl’Pp

T
P
T
N [
o |
2 3 |
T |
k
;T
2011 116 1733 54.1 L 40.713 29211 10.7 YSM 15 0.2 22CYSM 2.1LYSM 2.1LMAM 2011 261217 54.7 L 40.728 29.150 5.9 YSM 22 0.2 2.3CYSM 2.2LYSM 2.2LMAM
87 88
N N
Strike  Dip Rake Pol: P SV SH Rat Err . REm A Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REm A
332.5000 61.1200 -72.8100 0 0.0 0.0 X b 270.0000 55.0000 -90.0000 0 0.0 0.0
337.6400 61.1200 -72.8100 0 0.0 0.0 292.2000 60.5000 -78.4900 0 0.0 0.0
342.7800 61.1200 -72.8100 0 0.0 0.0 &
332.0000 66.6000 -68.1200 0.0.0 0.0 W T
334.1100 61.9800 -67.2000 0 0.0 0.0
337.3000 66.6000 -68.12000 0 0.0 0.0 TF F ¢
339.4100 61.9800 -67.2000 § 0.0 0.0 F¥ -]'T,ﬂT
3425000 66.6000 -68.1200 « 0 0H 0.0
3447000 61.9800 -67.2000 0 G0 0.0
344.0900 68.5300 -57‘\50‘00 0 0.0P T
AN\ ‘ll" T X w
AN 3 T .
s A
p P ¢
2011 261415 8.6 L 40.721 29.157 7.1 YSM 28 0.2 2.6CYSM 2.3LYSM 2.3LMAM 2011 26141641.0 L 40.726 29.148 7.2 YSM 21 0.2 2.4CYSM 2.ILYSM 2.2LMAM
69 70
N ) i N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr_ RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
s %

180.0000 40.0000 -90.0000 0 0.0 0.0
180.0000 35.0000 -90.0000 0 0.0 0.0
185.0000 40.0000 -90.0000 0 0.0 04
185.0000  35.0000 -90.0000
185.0000  30.0000 -90.0000

185.0000 25.0000 L
185.0000  20.0000
190.0000  40.0000
190.0000 35.0000
1900000 30.0000

; 320.0000 15.0000 -90.0000
320.0000 10.0000 -90.0000
325.0000 45.0000 -90.0000
325.0000 40.0000 -90.0000
325.0000 35.0000 -90.0000
325.0000 30.0000 -90.000

325.0000 25.0000 -90. ¢
325.0000 20.0000 -90.0000
325.0000 15.0000 -90.0000
325.0000 10.0000 -90.0000 |

2

3.”«

Figure D.3.12. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster



2011 26 145247.7 L 40.746 29.248 6.0 YSM 37 0.2 2.8CYSM 2.9LYSM 2.9LMAM
4l

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
16.8600 65.4900 -77.8900 0 0.0 0.0

2011 312

72

Strike
127.3000
127.3500
128.3500
128.4000
126.9500
127.0200
128.0200
128.1000
129.1000
130.1800

1434 30.4 L. 40.732 29.146 8.0 YSM 51 0.3 3.1CYSM 2.9LYSM 3.0LMAM

Dip RakePol: P SV SH RatErr RMS RF_':r REmr A
57.0200 -87.6200 0 0.0 0.0

56.0200 -87.5900 0 0.0 0.0
56.0200 -87.5900 0 0.0 0.0
55.0200 -87.5600 0 0.0 0.0
57.0500 -86.4200 0 0.0 0.0
56.0500 -86.3800 1 0 0.0_0.0.
56.0500 -86.3800),
55.0500 -86.3;
55.0500 -86.3400
54.0600 -86.2900

3 .0
0.0 0.0
L0 0.0 0.0
0.0 0.0

2011 328 0738 15.6 L 40.728 29.030 8.6 YSM 16 0.2 2.1CYSM 1.7LYSM 1.7LMAM

73

N
Strike  Dip Rake Pol: P SV SH Rat Err RMSIRERT REmp A
TTTTT

276.4800 26.8100 -67.3500 0 0.0 0.0
277.8700 31.4700 -70.5700 0 0.0 0.0
281.5500 26.8100 -67.3500 0 0.0 0.0
0 0.0 0.0

286.6300 22.2700 -62.7300
280.1300 36.2200 -72.9100
282.9400 31.4700 -70.5700
286.0400 65.4100
287.1300 60.5000
291.1100 65.4100
277.1300 24.8100

200

Figure D.3.13. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Cinarcik Basin Cluster
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4. The Yalova Cluster

2006 9120725 21.2 L 40.581 28.981 9.6 YSM 15 0.3 2.9CYSM 2.9LYSM 2.9LMAM 2006 9162310 39.0 L 40.594 29.124 6.5 YSM 13 0.3 2.9CYSM 2.7LYSM 2.7LMAM
1 2
N N
Strike  Dip RakePol: P SV SH Rat Err RMS REm REmr A Swrike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
48.2200 78.0300 -85.9100 0 0.0 0.0 299.8200 50.7300 -77.0400 0 0.0 0.0
309.5300 43.9600 -60.4800 0 0.0 0.0 T
178.3800 20.0000 0.0000 0 0.0 0.0 T
1511100 22.2700 -25.5100 0 0.0 0.0 - T
142.3400 27.9900 -43.2200 0 0.0 0.0
161.8400 22.2700 -25.5100 0 0.0 0.0 T 2
164.3200 31.4700 -16.7400 0 0.0 0.0 sy paeedt &
146.0500 41.4100 -40.8900 0 0.0 0.0 T
159.1000 35.5300 -30.6400 0 0.0/ 0.0 T
147.3500 48.4400 -48.0700 0 0.0 0.0
N
p
P
3
P 3
. P
-
P
‘r
2006 1028 1136 20.0 L 40.642 29.220 11.5 YSM 16 0.3 3.0CYSM 2.9LYSM 2.8LMAM 2006/1028 12015416 1.40:640/29:219"9:3 ¥ SM19/0:2: 3.0C¥SMAILYSM 32 MAM
3 4
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike:  Dip_ RakePol:P SV :SH- RatEre RMIREq RErr A
138.8500 43.9600 60.4800 0 0.0 0.0 304.8000 69.7500 -52.3100 1 0.0 0.0
120.4300 81.3500 59.6200 0 0.0 0.0 307.7200 73.7300 -53.3100 1 0.0 0.0
126.5600 72.7700 584300 0 0.0 0.0
125.5200 56.1700 53.0000 0 0.0 0.0 T
1321800 64.3400 56.3100 0 0.0 0.0 T
128.9000 48.4400 48.0700.),0 0.0 0.0
136.9300 56.1700 53.0000, \10 0.0 0.0
123.8900 82.3600 49.5700. 0.0.0 0.0
123.0300 67.4800 45.9000.010.0 0.0
130.2300 74.8100 4x.z.mn\§\o.o 0.0
TR
NN
AR
N\
\\ N
w

Figure D.4.1. Lower hemisphere projections of fault plane solutions obtained through the
program of FOCMEC. Black circles indicate compressional P-wave first motion polarities,
while black triangles show dilatational ones. Solutions are given time dependently for the

Yalova Cluster
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2006 1028 1528 26.8 L. 40.637 29.217 8.9 YSM 200

5

ACKSM3.ILYSM 3 SEMAM 2006 1028 1653 8.9 L 40.638 29.224 8.9 YSM 17 0.2 3.1CYSM 2.7LYSM 2.7LMAM

(]

N
Strike  Dip Rake Pol: P SV SH Rat RMS RErr RErr A
244.5300 74.0000 -90.0000 1 0.0 0.0

244.5300 66.0000 -90.0000 1 0.0 0.0

N

Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
141.6400 36.0000 0.0000 0 0.0 0.0

137.5900 36.9600 -12.1500 0 0.0 0.0

it
s o
T o
r PP
P
2006 1028 2035 59.6 L 40.638 29.222 8.1 YSM 20 0.2 3.1CYSM 2.8LYSM 2.7LMAM 2006 1116 1608 18.0 L 40.641 29.220 10.0 YSM 23 0.2 2.9CYSM 2.7LYSM 2.7LMAM
7 8
N ; N s
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike Dip  Rake Pol: P SH Rat Err RMS RErr REr A
124.4400 85.6700 -59.9100 0 0.0 0.0 118.0900 90.0000 70.0000 0.0 T
307.7400  90.0000 60.0000 0 0.0 0.0 120.4300 59.6200 0.0 T
126.5600 58.4300 0.0 T
123.8900 82.3600 49.5700 0.0 T
123.0300 67.4800 45.9000 0.0 oy
128.0900 60.5000 42.3900 0.0 T 5
119.2600 83.5900 39.5700 0.0 'I“r1
127.2500 77.3000 38.2600 0.0 T [
125.9600 65.6000 32,7300 0.0 T T or
301.5200 90.0000 40.0000 %, 0.0 1 T
N ¥ T
P v
PP
P Bop ppP
P
prP Pp P
P
P
P
P PP
p T
T
T ~ =
-
£

2007 1110416 582 L 40.567 28.983 8.7 YSM 17 0.2 2.8CYSM

LYSM23LMAM 2007 1112004 5.0 L 40.572 28.994 12.2 YSM 24 0.3 3.1CYSM 3.1LYSM 3.0LMAM

® 10

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr, RErr A
355.1800  7.0000 0.0000 1 0.0 0.0

178.7400 293600 -22.2000 0 0.0 0.0

Figure D.4.2. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Yalova Cluster



2007 113 0054 21.7 L 40.611 29.037 3.6 YSM 17 0.2 2.7CYSM 2.5LYSM 2.5LMAM

1

N
Strike Dip Rake Pol: P SV SH Rat Err RMS REmr RErmr A
299.8300 26.2800 -80.9400 0 0.0 0.0

2007 127 0328 49.9 L 40.627 29.081 6.0 YSM 15 0.1 2.7CYSM 2.1LYSM 2.1LMAM

13

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
154.2700 72.4100 -77.4000 0 0.0 0.0
172.8100 79.0500 -65.5300 0 0.0 0.0

2007 220 0247 13.8 L 40.577 28.990 4.8 YSM 21 0.2 2.8CYSM 2.2LYSM 2.3LMAM

15

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
204.7900 22.2700 -25.5100 0 0.0 0.0

2007 1130111 56.4 L 40.611

12

Strike

276.6900 31.0500 -62.0300

2007 2052104 49.0 L 40.597 29.021

14

Strike
128.7800
132.7700

2007 403

18

Strike

140.0300
142.6000
344.7200
142.7600
138.4200
142.4900
147.3400
145.5100
149.1500
153.2300

29.041 2.8 YSM 17 0.3 2.8CYSM 2.3LYSM 2.3LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A

Dip  Rake Pol: P
10.7600 -68.0700
10.7600 -68.0700

1403 8.7 L

0 0.0 0.0

9.2 YSM 12 0.3 2.7CYSM 2.2LYSM 2.1LMAM

N
SV SH Rat Err RMS REmr RErmr A

0 0.0 0.0
0 0.0 0.0

40.652 29.073 13.2 YSM 14022

CYSM 2.1LYSM 2.1LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

60.5000
50.7300
90.0000
43.9600
71.2500
61.9800
52.8400
80.6100
71.2500
61.9800

-78.4900
-77.0400

80.0000
-60.4800
-68.8300
-67.2000
-64.5900
-69.7200
-68.8300
-67.2000

000 0.0
000 0.0
0 0.0 0.0
0.0.0 0.0
000 00
000 0.0
0.0.0: 0.0
000 0.0

00000 "

000 0.0
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Figure D.4.3. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster
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2007 403 1403 8.7 L. 40.652 29.073 13.2 YSM 14 0.2 2.5CYSM 2.1LYSM 2.ILMAM
2007 220 0247 13.8 L 40.577 28.990 4.8 YSM 21 0.2 2.8CYSM 2.2LYSM 2.3LMAM

15 1
N
Strike Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
140.0300 60.5000 -78.4900 0 0.0 0.0
142.6000 50.7300 -77.0400 0 00 0.0
344.7200 90.0000 80.0000 0 0.0 0.0 A

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
204.7900 22.2700 -25.5100 0 0.0 0.0

142.7600 43.9600 -60.4800 T
138.4200 71.2500 -68.8300
142.4900 61.9800 -67.2000
147.3400 52.8400 -64.5900
1455100 80.6100 -69.7200 \ =
149.1500 71.2500 -68.8300 00,0 0.0
153.2300 61.9800 -67.2000 0-0.0 0.0
P’ \! X
T / )
/ PP,
P o F
\ P opmhr \
| \ PoP P y
T \ rP
T T \ \
P
\
\
2007 510 1201 43.3 L 40.652 29.014 11.8 YSM 18 0.3 2.8CYSM 2.5LYSM 2.5LMAM 2007 928 0335 57.9 L 40.607 29.018 7.0 YSM 23 0.3 2.9CYSM 2.3LYSM 2.3LMAM
17 18
: 5 N N
Suike Dip RakePol:P SV -SH RatErr:RMSREm REm A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
68.3200 752300 79.6500 1 0.0 0.0 4330700 D 300" 4258060 0 6.4: 650 —
335.0700 2.8300 44.9800 0 0.0 0.0~ E
314.6400 4.4700 26.5200 0 0.0_0.0
316.6500 4.4700 26.5200 0 00 0.0
318.6500 4.4700 26.5200 0 0.0 0.0
T
) |
¥ /
3 J
/ ~
O ORI A BT 364 L, A0 DS 16 VR A5 63 3 MV N 2 e 1 SEREANE 2007 1101 0349 13.7 L 40.645 29.103 6.7 YSM 23 0.3 2.7CYSM 2.4LYSM 2.4LMAM
19 20
N i : S Ua . o e
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Swike Dip RakePol:P SV SH RatEm RMSREm REm A
317.5300 60.5000 -78.4900 0 0.0 0.0 5 3103100 72.2300 -80.5400 0 0.0 0.0 5

3119600 63.3600 -79.9200 0 0.0 0.0

327.6700 60.5000 -78.4900 0 0.0 0.0
). 312.1200 47.7400 -

307.2600 35.5300 -53.9500 0 0.0°0.0
314.1000 52.8400 -64.5900 0.0.0 00
320.2600 43.9600 -60.4800 0 0.0 0.0 o W\
319.9900 61.9800 -67.2000 0 0.0 00~ =
324.8400 52.8400 -64.5900 0 0.0 0.0
326.6500 71.2500 -68.8300 0 0.0 0.0
330.7300 61.9800 -67.2¢00 0 0.0 0.0
333.7500 80.6100 469.7%?

3200 0 0.0 0.0

Figure D.4.4. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster
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2007 1103 1021 41.4 L 40.626 29.142 12.2 YSM 17 0.3 2.9CYSM 2.4LYSM 2.5LMAM 2007 1202 0539 28.3 L. 40.659 29.202 11.3 YSM 29 0.3 3.0CYSM 2.6LYSM 2.6LMAM
21 22
N N
Strike Dip RakePol: P SV SH Rat Err RMS RErr R A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
271.7100 14.7400 -61.3700 1 0.0 0.0 139.2500 68.6900 -74.9500 0 0.0 0.0

139.8100 66.7600 -74.7300 0 0.0 0.0

P
»
¥ i
2007/1214.1951.32.1° L, 40,636:29.123/11.5" YSM 35.0.3 32CYSM 3.3LYSM 3. 3LMAM 2007 1215 0438 27.5 L 40.633 29.135 11.0 YSM 17 0.3 2.9CYSM 2.3LYSM 2.5LMAM
2 2
N N
Strike  Dip  Rake Pol: P SV SH Rat Err RMS REm RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
94.9600 23.0300 -71.8500 0 0.0 0.0 153.5000 43.9600 -60.4800 0 0.0 0.0
98:1000..22:4100 =68.5900 :0.0.0 ‘0,0 153.2300 61.9800 -67.2000 0 0.0 0.0
98.1900 23.3400 -69.4400 0 0.0 0.0 $8.0700 $2.8400 64.5900 © 0066/ |
99.1100 22.4100 -68.5900 0 0.0 00 159.8900 71.2500 -68.8300 000 0.0 i
* 150.7300 56.1700 -53.0000 0 0.0 0.0 2
48.4400 -48.0700° 0 0.0 0.0
563100 0 0.0 0.0
162.1400 -53.0000 0 0.0 0.0
161.1000 -58.4300 0.0.0 0.0 [
166.8800 64.3400 -56.3100 0 0.0 0.0 3
P
T
e \
P \
T \
2007 1223 0946 42.1 L 40.627 29.129 7.8 YSM 33 0.4 3.1CYSM 2.8LYSM 2.9LMAM 2008 310 1514 46.9 L 40.603 29.030 2.5 YSM 10 0.3 2.2CYSM 2.0LYSM 1.SLMAM
25 26
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip RakePol: P SV SH Rat Err RMS REm RErr A
111.0200 84.0000 -87.9900 0 0.0 0.0 156.2500 80.6100 -69.7200 0 0.0 0.0

111.1000 82.0000 -87.9800 0 0.0 0.0 _—— — -
113.0300 84.0000 -87.9900 0 0.0 0.0
113.1000 82.0000 -87.9800 0 0.0
114.9700 86.0000 -88.0000 0 G0 0.0
115.0400 84.0000 -87.9900 0°0.0 0.0 N\
1151100 82.0000 -87.98004°0 0.0 0.0 \
116.9700 86.0000 0 0.0 00

117.0400 84.0000 000 00 \
117.1100  82.0000 000 00

/)
7

Figure D.4.5. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Yalova Cluster



2008 312 1853 31.7 L 40.617

27

Strike  Dip  Rake Pol: P
346.4300 45.2200 -53.4600
346.6500 46.4900 -52.8100
347.4900 45.6900 -52.2200

2008 410838 29.5 L 40.627 29.092 6.0 YSM 20 0.2 2.6CYSM 2.1LYSM 22LMAM

29

Strike  Dip  Rake Pol: P

339.8400 86.0100 -85.9900

2008 411 1525 19.3 L 40.635 29.022 9.2 YSM 17 0.1 2.5CYSM 2.0LYSM 1.9LMAM

31

N
Swike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A

248.1300 34.8200 -75.8900
259.0200 51.8400 -69.4800

29.031 12.7 YSM 41 0.3 4.6CYSM

N
SV SH Rat Err RMS RErr RErr A

0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

N
SV SH Rat Err RMS RErr RErr A

0 0.0 0.0

0 0.0 0.0
0 0.0 0.0

2008 3121933286 L

28

Strike
277.2400

2008 470937 10.1 L 40.617 29.167 6.0 YSM 32 0.2 2.7CYSM 2.6LYSM 2.6LMAM

30

ike

2008 4182018 41.9 L 40.636

32

Strike
337.3900
344.4800
338.6000
344.7300
350.0000
336.5600
342.8900
349.6000
169.4600
338.4100

Dip  Rake Pol: P
72.0300 -86.8500

S Dip  Rake Pol: P
129.2900 84.0100 -85.9800

Dip  Rake Pol: P

71.2500
80.6100
72.7700
81.3500
72.7700
74.8100
82.3600
74.8100
90.0000
77.3000

-68.8300
-69.7200
-58.4300
-59.6200
-58.4300
-48.2400
-49.5700
-48.2400

50.0000
-38.2600

N
SV SH Rat Err RMS RErr RErr A
0 0.0

sV

40.617 29.042 10.6

0.0

S

0 0.0 0.0

28.888 7.9 YSM 20 0.2 2.6CYSM 2.1LYSM 2.1LMAM

N
SH Rat Err RMS RErr RErr A

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

r
P
.

YSM 33 0.3 3.1CYSM 2.5LYSM 2.6LMAM

N
Rat Err RMS RErr RErr A

P
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Figure D.4.6. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster



2008 4182112 9.2 L 40.613 29.047 4.8 YSM 40 0.3 2.9CYSM 3.1LYSM 3.1LMAM

33

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
287.8800 60.1300 -84.2300 0 0.0 0.0

2008 5151632

35

2 L 40.630 29.027 5.9 YSM 17 0.3 2.1CYSM 2.1LYSM 2.2LMAM

Strike  Dip Rake Pol: P SV SH Rat Er RMSR
123.4700 20.5900 -75.6500 0 0.0 0.0
128.4700 20.5900 -75.6500 0 0.0 0.0

RErr A

2008 621036 28.1 L. 40.634 29.132 3.0 YSM 15 0.3 3.2CYSM 2.4LYSM 24LMAM

37

Strike  Dip Rake Pol: P SV SH Ra
324.8500 48.4400 -48.0700 0 0.0 0.0
334.7800 54.0700 -37.4500 0 0.0 0.0
330.7200 67.4800 -45.9000 0 0.0° 0.0
346.3900 §3.5900 -39.5700 0 0.0 0.0

N
rr RMS RErr REmr A

Figure D.4.7. Fault plane solutions obtained through the program of FOCMEC. Solutions

2008 5111726 39.5 L

34

40.638 29.043 6.0 YSM 27 0.3 2.7CYSM 2.3LYSM 2.4LMAM

Strike  Dip Rake Pol: P SV SH Rat Err RMS RE

RErr A
187.1400 31.4700 -16.7400 1 0.0 0.0

2008 528 1402 2.3 L 40.619 29.191

38

6.4 YSM 21 0.3 3.0CYSM 2.6LYSM 2.7LMAM

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
126.7900 7.8000 -39.6700 0 0.0 0.0

2008 63 1956 14.7 L 40.602 29.043 7.2 YSM 17 0.2 2.6CYSM 2.1LYSM 2.2LMAM

38
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
140.5000 35.5300 0 0.0 0.0
153.0700 27.9900 0 0.0 0.0
142.7600 43.9600 0 0.0 0.0
142.4900 61.9800 0.0.0 0.0 T
r
¥
P
P
P
P
T

are given time dependently for the Yalova Cluster
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2008 632027 46.1 L 40.610 29.059 4.0 YSM 14 0.3 2.6CYSM 2.1LYSM 2.0LMAM

39

Strike
288.5100
288.5100
298.3800
125.7200

2008 611

“

Strike
285.0000
285.0000
290.0000
290.0000
290.0000
290.0000
295.0000
295.0000
300.0000
289.1800

2008 919 2359 3!

43

Strike
331.5800

Dip  Rake Pol: P
60.0000 -90.0000
50.0000 -90.0000
40.0000 -90.0000
41.0300 -74.6600

SV SH

0 0.0
0 0.0
0 0.0
0 0.0

0.0
0.0
0.0

40
D ;
Rat Err RMS RErr RErr A Strike

T
T

1652 56.9 L. 40.628 29.135 5.5 YSM 32 0.3 2.9CYSM 2.5LYSM 2.5LMAM

Dip  Rake Pol: P
0000 -90.0000
50.0000 -90.0000
60.0000 -90.0000
55.0000 -90.0000
50.0000 -90.0000
45.0000 -90.0000
50.0000 -90.0000
45.0000 -90.0000

65.0000 -90.0000

50.1800 -83:4800

e
Ax

SV SH

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0

TN B e o

0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.4
0.0
0.0

5L 40.624

N
Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A

52.0000 -90.0000

2008 611
42
N Strike
Rat Err RMS REr RErr 4 119.0200
Loy 121.2900
T w. 121.0200
Ty T 135.9500
T 148.1600
r T
i

2008 928 1

29.023 10.0 YSM 19 0.3 1.7CYSM 2.0LYSM 2.1LMAM

0 0.0

0.0

44

Strike
235.5900
235.9200
237.3000
239.5600
242.3700
239.8900
240.1500

Dip  Rake Pol: P
138.8900 56.1700 -53.0000

1657 7.8 L 40.629 29.133 3.0 YSM 34 0.3 2.9CYSM 23LYSM 24LMAM

Dip  Rake Pol: P

35.5300
43.9600
61.9800
48.4400
60.5000

333108

-53.9500
-60.4800
-67.2000
-48.0700
-42.3900

L 40.625

Dip  Rake Pol: P

25.4600
26.8100
31.4700
36.2200
31.4700
28.9000
33.2300

-78.3000
-67.3500
-70.5700
-72.9100
-70.5700
-57.6200
-61.8100

N
SV SH Rat Err RMS RErr RErr A
0.0

0 0.0

N
SV SH Rat Err RMS RErr REmr A

0 0.0
0 0.0
0 0.0
0 0.0

0 0.0

29.059 10.7 YSM 16 0.3 1.7CYSM 2.1LYSM 2.0LMAM

0.0 =
0.0 T
0.0 -
0.0 E
0.0
P
P
p P

SV SH

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

N
Rat Err RMS RErr RErr A

T

2008 611 1538 24.4 L 40.633 29.124 6.9 YSM 35 0.3 3.0CYSM 3.0LYSM 3.1LMAM

208

Figure D.4.8. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster



209

2008 10 50604 5.4 L 40.597 29.024 9.7 YSM 46 0.4 3.6CYSM 4.5LYSM 4.5LMAM 2008 10 6 1710 52.4 L 40.600 29.023 9.8 YSM 41 0.3 2.9CYSM 3.0LYSM 3.1LMAM
45 48
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REm A Strike  Dip ake Pol: P SV SH Rat Err RMS RErr RErr A
317.8800 61.6900 -52.9900 0 0.0 0.0 137.6300 45.9300 -64.5300 0 0.0 0.0
i
T
P
P
2008 109 1633 16.5 L. 40.665 29.185 7.1 YSM 24 0.3 2.0CYSM 2.0LYSM 2.1LMAM 2008 1014 0640 44.7 L. 40.601 29,030 4.3 YSM 12 0.4 2.2CYSM 1.9LYSM 2.1LMAM
47 48
N i g S 2. N 2
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
235.8800 80.0400 -84.9200 0 0.0 0.0 157.2200 18.9400 -17.8300 0 0.0 0.0
2363400 75.0600 -84.8200 0 0.0 0.0 3
55.8800 80.0400 -84.9200 0 0.0 00
236.4300 60.5000 -78.4900 0 0.0 0.0
237.5300 80.1500 -79.8500 0 00 00
55.9000 75.2300 -79.6500 0 0.0 0.0
56.8600 70.3200 -79.3700 0 0.0 @o
235.4000 75.5200 -74.5000 ()'(l,() 0.0 T
236.8100 707100 -74.0800 009 Too T
55.6500 46.9200 -69.2500 000 00T i /
/
Prppr /
PP
Pop
P
pp P
PP PP
3
4/
&
2008 1016 0826 50.7 L 40.607 29.057 6.4 YSM 16 0.3 2.5CYSM 2.1LYSM 2.2LMAM 2008 1031 0059 15.0 L 40.627 29.051 9.5 YSM 13 0.3 20CYSM 2.2LYSM 2.1LMAM
49 50
N N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
284.8700 26.0000 -90.0000 0 0.0 0.0 103.0200 15.7900 -71.3200 0 0.0 0.0

Figure D.4.9. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Yalova Cluster



2008 1123 1809 32.3 L 40.599 29.081 6.7

51

Strike  Dip Rake Pol: P SV SH

YSM 44 0.5 2.9CYSM 2. 8LYSM 2.9LMAM

N
Rat Err RMS RErr RErr A
T

190.0000 20.0000 -90.0000 0 0.0 0.0 _ T .
190.0000 15.0000 -90.0000 0 0.0 ('*{)1 \ = Sy
190.0000 10.0000 -90.0000 0 0.0 /(),() /
200.0000 20.0000 -90.0000 0.0

200.0000 15.0000 -90.0000 0.0

20: 25.0000 -90.0000 0.0

205.000 20.0000 -90.0000 ().'E)’/

205.0000  15.0000 -90.0000 0.6

205.0000 10.0000 -90.0000
210.0000 25.0000 -90.0000

2009 108 2307 30.9 L 40.600 29.024 10.0 YSM 33 0.3 3.2CYSM 3.1LYSM 3.ILMAM

53

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A

163.2500 58.6800 -60.3500 0 0.0 0.0
170.2600 60.2200 -54.8200 0 0.0 0.0

2009 1110607 19.5 L 40.599 29.020 9.6
55
Strike  Dip Rake Pol: P SV SH

4.4900 50.3900 -40.2800 0 0.0 0.0
4.1000 50.5700 -33.6800 0 0.0 0.0

v

YSM 38 0.3 3.3CYSM 3.5LYSM 3.5LMAM

N
Rat Err RMS RErr RErr A

210

2008 1130 1358 41.9 L 40.606 29.026 9.8 YSM 20 0.3 2.1CYSM 1.9LYSM 1.9LMAM

52

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
201.0600 12.0000 -90.0000 0 0.0 0.0

2009 111 0606 42.6 L. 40.604 29.021 10.0 YSM 39 0.3 2.5CYSM 2.8LYSM 2.7LMAM

54

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
191.9500 84.6600 -41.7200 0 0.0 0.0

2009 112

56

045 59.9 L 40.607 29.025 9.3 YSM 32 0.3 3.0CYSM 2.7LYSM 2.7LMAM

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A

160.4800 63.0500 -61.7000 0 0.0 0.0

Figure D.4.10. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Yalova Cluster
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2009 2100035 1.0 L 40.595 29.079 2.1 YSM 29 0.3 3.2CYSM 2.9LYSM 3.0LMAM 2009 3 6234849.0 L 40.632 29.171 8.6 YSM 21 0.3 3.1CYSM 2.3LYSM 2.2LMAM

57 58

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

N
Strike Dip RakePol: P SV SH Rat Err RMS RErr RErr A
106.1100 30.2400 -82.0400 0 0.0 0.0

283.0200 15.7900 -71.3200 0 0.0 0.0

5
P
P i
T
2009 417 1839 32.5 L 40.604 28.970 6.6 YSM 18 0.3 2.3CYSM 2.0LYSM 1.8LMAM 2009 421 1828 11.8 L 40.600 29.037 9.5 YSM 26 0.3 2.7CYSM 2.1LYSM 2.2LMAM
59 60
. N N
Swike  Dip RakePol: P SV SH RatErr RMSREw REm A Swike  Dip RakePol: P SV SH Rat Err RMS RErr RErr A
347.0000 57.3900 -66.0400 0 0.0 0.0 R 336.3400 75.0600 -84.8200 0 0.0 0.0
349.5400 52.8400 -64.5900 0 0.0 0.0 AR
352.2900 57.3900 -66.0400 0 0.0 0.0 A\ \
346.9100 50.1400 -56.6000 0 0.0 0.0 )
349.0600 54.3700 -58.6700 0 0.0 0.0 T
351.5600 58.6800 -60.35001 (0 0.0 0.0 Tr
354.6000 54.3700 -58.6700 0 0.0 0.0 T_ITT,;,',T
357.1000 58.6800 -60.3500 0 0.0 0.0 i d Tk
2.6400 58.6800 -60.3500 10 0.0 0.0 r:ﬁ! LT
5.4000 63.0500 -61.7000 \0 0.0 0.0 Py Ly
\ P T
TT T
w
P
2009 59 1731 10.8 L 40.630 28.981 9.6 YSM 18 0.3 2.4CYSM 2.0LYSM 2.0LMAM 2009 510 1701 26.7 L 40.602 29.032 10.0 YSM 36 0.3 2.6CYSM 2.1LYSM 1.9LMAM
81 62
N i 7 5 : SREL RE
Swike  Dip RakePol: P SV SH Rat Err RMS REmr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErmr A
315.0000 70.0000 -90.0000 0 0.0 0.0 327.8000 '57.5200 -61.1700. 0 0.0 0.0
315.0000 65.0000 -90.0000 0 0.0 0.0
T
P

Figure D.4.11. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Yalova Cluster
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2009 602 0234 39.5 L 40.596 29.031 9.9 YSM 30 0.3 3.3CYSM 2.4LYSM 24LMAM 2009 620333 17.6 L 40.599 29.032 9.7 YSM 41 0.3 3.5CYSM 3.0LYSM 3.0LMAM

63 64
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REm A Strike  Dip Rake Pol: P SV SH Rat Err RMS REm REm A
329.3000 40.7700 -51.4700 0 0.0 0.0 285.4900 66.0600 -85.6200 0 0.0 0.0
$
P
P
T
2009 620334 16.5 L 40.604 29.033 9.0 YSM 39 0.3 3.6CYSM 2.9LYSM 3.0LMAM 2009 622110453 L 40.600 29.032 9.5 YSM 41 0.3 2.9CYSM 3.2LYSM 3.3LMAM
85 68
N N
Strike  Dip Rake Pol: P SV SH RatErr RMS RErr RErr A Dip RakePol: P SV SH Rat S REm A
290.0000 65.0000 -90.0000 0 0.0 0.0 325.8000 32.1100 -40.0800 0 0.0 0.0
297.8800 60.1300 -84.2300 0 0.0 0.0 324.9000 34.8100 -44.5600 0 0.0 0.0
298.4900 55.1500 -83.9000 0 0.0 0.0 324.6200 37.7100 -48.3200 0 0.0 0.0
299.1800 50.1800 -83.4800 0 0.0 00 328.4300 37.4800 -39.5000 000 0.0
299.8400 50.7300 -77.0400 0 0.0 0.0 328.1800 40.1200 -43.2400 0 0.0 0.0
T 331.1900 42.7400 -38.6700 0 00 00
PR
Pp ~
B
P
P
T
¥ [
2009 7120659 12.0 L 40.664 29.174 11.5 YSM 34 0.2 2.2CYSM 2.8LYSM 2.8LMAM 2009 R16,0102'9:8L.:40.616;:20.037 S0 ¥SMZ6023.0CYSM 2.0LYSM2.ILMAM
87 68
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Swrike  Dip Rake Pol: P SV SH RatErr RMS RErr REm A l“'l";‘: ; '1‘{’“0(““';‘; ’q‘;" B SV )5:‘ Rat B BMSREe REar A
100.7200 52.8400 -64.5900 0 0.0 0.0 T "7 n”‘ 63 “(’ = ';u:’“ :’"" 0.0
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P
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Figure D.4.12. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Yalova Cluster



2009 927 0119 55.0 L. 40.581

Strike  Dip  Rake Pol: P
327.8000 39.6700 -57.6000
332.9600 42.0600 -50.8900
169.6800 50.1400 -56.6000
171.8300 54.3700 -58.6700
337.0200 41.4100 -40.8900
175.9500 48.4400 -48.0700
177.5300 52.2400 -50.7700
177.7400 51.1300 -42.5500

2009 1011 2016 25.8 L 40.598

7

ike  Dip Rake Pol: P
3082400 40.0000 -90.0000 0
3181100 50.0000 -90.0000 0
318.1100 40.0000 -90.0000 0
3181100 30.0000 -90.0000 0
327.9700 50.0000 -90.0000 G
327.9700 40.0000 -90.0000 0
327.9700 30.0000 -90.0000 0
337.8400 50.0000 -90.0000 0
323.5000 41.0300 -74.6600 0
330.2300 50.7300 -77.0400 O
-
Y
S
T

sV

o
0
0

29.021

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

SH

0.0
0.0
0.0 y.
0.0
0.0
0.0
0.0
0.0

9.0 YSM350.3 3

28914 11.7 YSM 43 0.3 3.2CYSM 2.8LYSM 2.8LMAM

N
Rat Err RMS RErr REmr A

LYSM 2.2LMAM

N
SV SH Rat Err RMS RErr RErr A

0.0
0.0

0.0
0.0

0.0 70,0

0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0

.0
0.0
0.0

10.0

2009 1029 1936 0.6 L 40.572 28.925 10.5 YSM 26 0.3 2.8CYSM 2.1LYSM 2.2LMAM

73

Strike  Dip ake Pol: P
162.8800 27.3200 -44.8100
163.1800 27.2300 -31.3700
163.0300 27.1100 -26.8100
163.0500 27.1700 -22.2500
162.4100 27.9800 -25.7500
162.3300 28.0700 -15.2800

N
SV SH Rat Err RMS REr REmr A

1T T

2009 105 1051 0.1 L 40.604 29.014 10.0 YSM 31 0.3 2.8CYSM 2.4LYSM 24LMAM

70

Strike  Dip  Rake Pol: P
320.0000 50.0000 -90.0000
140.9300 40.2600 -82.2500
145.9300 40.2600
326.7500 45.8600
7100 42.2700 -67.3700
46.9200 -69.2500

328.

2009 1025 0421 33.1 L 40.601

T2

Strike  Dip  Rake Pol: P
127.4500 50.7300 -77.0400
129.0100 45.8600 -76.0000
131.1600 55.6100 -77.8500
50.7300 -77.0400
136.2300 55.6100 -77.8500
8000 46.9200 -69.2500
133.7000 56.3600 -71.8900
135.6800 51.6200 -70.7200

2009 11152328 41.7 L. 40.601

74

Strike Dip Rake Pol: P
148.2300 42.0900 -85.5200
154.5400 42.3500 -81.0700
155.7600 51.2500 -82.3000

N
SV SH Rat Err RMS RErr RErr A
0 0.0 0.0
0 0.0 00
0 0.0 0.0
000 0.0
0.0.0 0.0
00,0 0.0

29.022 10.4 YSM 43 0.3 3.1CYSM 2.5LYSM 2.6LMAM

SV SH
0 0.0

oo

N
Rat Err RMS RErr RErr A

0.0 0.0
0.0 0.0

0 0.0 0.0

s

0.0 0.0
0.0 0.0
0.0 0.0

1000 0.0

4

29.042 8.8 YSM 31 0.2 2.7CYSM 2.0LYSM 2.1LMAM

SV SH
0 0.0 0.0
000 0.0
0 0.0 0.0

o

o

N
Rat Err RMS RErr RErr A
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Figure D.4.13. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster



2009 1116 1847 22.6 L 40.598 29.033 11.2 YSM 51 0.3 3.4CYSM 3.4LYSM 3.5SLMAM

7%

Strike  Dip Rake Pol: P SV
325.8600 63.2900 -53.6200 0 0.0 0.0

Rat Err RMS R

2009 122 1312 152 L 40.601 29.034 10.0 YSM 39 0.3 2.8CYSM 2.9LYSM 2.7LMAM

”

N
Strike  Dip Rakc Pol: P SV SH Rat Err RMS REmr REmr A
325.4300 37.7000 -20.2900 0 0.0 0.0
324.9300 40.1000 -24.1400 0 0.0 0.0
324.9700 39.5200 -18.9600 0 0.0 0.0
324.6700 41.1000 -20.5200 0 0.0 0.0

2010 1122246 11.7 L 40.600 29.039 10.2 YSM 48 0.3 3.0CYSM 2.9LYSM 2.8LMAM

i

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
33

L7500 62.3800 -50.8700 0 0.0 0.0
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2009 1116 2232 55.9 L 40.601 29.040 7.8 YSM 37 0.3 2.7CYSM 2.0LYSM 2.2LMAM

76

Strike  Dip Rake Pol: P SV SH Rat Err RMS Rliy;‘r REr A
151.8200 70.0800 -84.6800 0 0.0 0.0

152, 65.1000 -84.4900 0 0.0 0.0

152.8800 60.1300 -84.2300 0 0.0 0.0

153.4900 55.1500 -83.9000 0.0.0 0.0

149.2900 45.8600 -76.0000 0 0.0 0.0

150.2300 60.5000 -78.4900 0 0.0/ 0.0 T
151.4400 55.6100 -77.8500 0 0.0, 0.0

152.8000 50.7300 -77.0400 0 0.0 0.0

150.8600 42.2700 -67.3700 0 0.0 0.0

151.1100 51.6200 -70.7200 0 0.0 0.0

2010 161916 2.7 L 40.616 29.021 12.3 YSM 31 0.2 2.6CYSM 2.5LYSM 2.4LMAM

78

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
161.5200 62.1200 -28.4500 0 0.0 0.0

2010 1130106 9.8 L. 40.604 29.036 9.4 YSM 44 0.3 2.5CYSM 2.2LYSM 2.2LMAM
80

N
Strike  Dip Rake Pol: P SV 1 Rat Err RMS RErr RErr A
321.3700 63.9900 -73.2600 0 0.0 0.0

Figure D.4.14. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster



2010 1250741 2.0 L 40.623 29.029 8.7 YSM 15 0.3 2.0CYSM 2.2LYSM 2.2LMAM

81

N

Swike  Dip RakePol: P SV SH RatErr RMS RErr RErr A
315.0000 30.0000 -90.0000 0 0.0 0.0
315.0000 25.0000 -90.0000
318.5800 30.3800 -80.0800

O 25.4600 -78.3000
30.3800 -80.0800
25.4600 -78.3000.
137.3300 65.1000 -84.4900
142.3300 65.1000 -84.4900
318.4300 31.4700 -70.§700
322.1100 26,8100 -67.3500

2010 1251533 51.8 L 40.623 29.021 9.3 YSM 36 0.3 2.6CYSM 2.7LYSM 24LMAM

83

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
317.6800 51.5700 -78.4800 0 0.0 0.0

2010 326 1439 32.1 L 40.659 29.174 8.7 YSM 37 0.2 2.7CYSM 2.7LYSM 2.7LMAM

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
290.0000 20.0000 -90.0000
290.0000 15.0000 -90.0000
295.0000 20.0000 -90.0000
295.0000 15.0000 -90.0000
119.8100 60.5000 -78.4900
122.7700 70.3200 -79.3700° 0 0.0 0.0

123.7800 65.4100 -78.9900 0
121.6400 61.1200 -72.8100 0 0.0 0.0

06 0

0

se oo,
o
°
e

123.4100 56.3600 -71.8900
125.1700 65.9100 -73:5300

g
P
P
N P:;'r
\ L3
T ~
Tr
Tr
T
T,
T

2010 1250830 7.4 L 40,626 29.022 7.9 YSM 28 0.3 22CYSM 2.4LYSM

N
Strike Dip  Rake Pol: P SV SH Rt Err RMS RErr REer A
152.5000 611200 -72.8100 0 0.0 0.0
152.0000 66.6000 -65.1200 0 0.0 0.0

L % 2

2010 127 0625 59.6 L. 40.627 29.018 9.8 YSM 34 0.3 2.6CYSM 2.7LYSM 2.5LMAM

84

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
307.1000 35.3100 -81.3300 0 0.0 0.0
308.5800 30.3800 -80.0800 0 0.0 0.0 T
310.9300 40.2600 -82.2500 0 0.0-0:0=
312.1000 353100 -81.3300
313.5800 30.3800 -80.0800
308.2900 31.4700 -70.5700"
310.5500 36.2200 -72.9100
313.3600 31.4700 -70.5700
313.3800 41.0300 -74.
315.6200 36.2200 -72.9100 0 0.0 0.0

2010 329 0255 41.9 L 40.659 29.174 6.0 YSM 35 0.2 2.9CYSM 2.4LYSM 2.4LMAM

N
SH Rat Err RMS RErr RErr A

Strike Dip Rake Pol: P SV
126.0400 24.8100 -35.4200 0 0.0 0.0
122.6300 27.9900 -43.2200 0 0.0 0.0
131.3400 24.8100 -35.4200 0 0.0 0.0
120.9600 31.6100 -49.2600 0 0.0 0.0 5
124.0300 31.6100 -36.2600 0 0.0 0.0 _pl_.}_T
132.3900 28.9000 -29.0300 0 0.0 0.0 FT
129.5700 31.6100 -36.2600 0 0.0 0.0 i3
137.9300 28.9000 -29.0300 0 0.0 0.0

00000

128.0300 34.7800 -42.1900

"
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Figure D.4.15. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster



2010 5250934 21.8 L 40.574 28.957 11.1 YSM 24 0.2 2.6CYSM 2.0LYSM 1.9LMAM

87

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
2.5000 85.6700 -59.9100 0 0.0 0.0

2010 79191 SCYSM 2.1LYSM 2.0LMAM

89

27.2 L 40.602 29.019 9.5 YSM 23 0.

N
Stike  Dip RakePol: P SV SH RatEr RMS REm [JEr A
320.5800 51.6200 122500 0 0.0 0.0
315.6500 50.1800 4.1800 0 0.0 0.0
322.0900 50.7300 8.2900 0 0.0 0.0
316.9600 50.0000 0.0000 0 0.0
318.2700 50.1800 -4.1800 6
319.6500 50.7300 -8.2900 0 0.0
315.0200 52.8400 -16.0100 0 0.0 0.
320.3000 57.3900 13.4700 0 0.0 0.0
317.2700 55.6100 6.9300 0 0.0 0.0
313.9000 55.0000 0,0000 0 0.0 0.0

2010 860243 15.0 L 40.589 29.219 9.5 YSM 31 0.2 2.9CYSM 2.6LYSM 2.5LMAM
21

N
SV SH Rat Err RMS RErr RErr A

0 0.0 0.0
0 0.0 0.0

Dip  Rake Pol: P
26.6700 -62.4100
29.3600 -64.9100

TT

2010 630 1942 45.3 L. 40.590 29.051 8.9 YSM 31 0.3 2.9CYSM 24LYSM 2.5LMAM

88

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A

129.9900 18.2400 -80.3700 0 0.0 0.0
130.5500 24.1800 -82.6600 0 0.0 0.0
131.6100 21.2000 -81.6800 0 0.0 0.0

2010 710 1957 56.3 L 40.643 29.143 10.0 YSM 26 0.3 2.3CYSM 2.1LYSM 2.1LMAM
80

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
234.1500 36.0000 -90.0000 0 0.0 0.0

2010 87 1457 9.1 L 40.647 29.129 10.6 YSM 41 0.3 3.0CYSM 3.1LYSM 3.0LMAM

92

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
124.6900 38.8300 -56.9400 0 0.0 0.0
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Figure D.4.16. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster



2010 8262051 24.3 L 40.613 29.020 7.1 YSM 27 0.2 2.6CYSM 2.2LYSM 2.1LMAM

o3

Strike
310.0000
320.8800
321.3400
325.8800
136.3000
141.3000
138.0200
320.5200
321.5300
322.6300

2010 915
95

Strike
320.0000
320.0000
325.0000
330.0000
317.8800
318.4900
321.8200
322.3300
322.8800
326.8200

20101012311 503 L 40.646 29.101 9.6 YSM 39 0.3 2.8CYSM 2.4LYSM 2.3LMAM

97

Strike

2010 8300635 3.5 40.573 28.969 12.3 YSM 32 0.3 2.9CYSM 2.5LYSM 2.5LMAM

84
N N
Dip  Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS REr RErr A
85.0000 -90.0000 0 0.0 0.0 146.9300 152900 -78.5500 0 0.0 0.0
80.0400 -84.9200 0 0.0 0.0
75.0600 -84.8200 0 0.0 0.0

80.0400

11,1700 -63.2600 0 0.0-.0.0 ~
11,1700 -63.2600 /) 0.0 0.0 T Tp
157900 -71.3200/ 0 0.0 0.0 Tt Ty
70.3200 -79.3700 ey
65.4100 -78.9900 T
60.5000 7814900
At ¥
it
I\
A
\\‘
1507 30.6 L 40.633 29.163 10.0 YSM 18 0.3 2.3CYSM 2.3LYSM 2.4LMAM
26
N Stril "
Dip RakePol: P SV SH Rat Err RMS RErr REmr A Strike  Dip  Rake Pol: P

65.0000
60.0000
65.0000
65.0000
60.1300
55.1500
70.0800
65.1000
60.1300
70.0800

84.9200 0,00 0.0

-90.0000
-90.0000
-90.0000

260.0000 55.0000

2010 1210 0259 49.4 L 40.608 29.033

N . . s o
Dip RakePol: P SV SH Rat Err RMS RErr REmr A Swike  Dip Rake Pol: P SV

130.8500 41.0300 -74.6600 0 0.0 0.0
133.0800 36.2200 -72.9100 0 0.0 0.0

232.0700 27.9900
224.8400 28.9000
230.3800 28.9000
226.1900 26.8100
T 2263100 25.4600
218.9600 35.5300
216.9000 33.2300
2227000 33.2300
219.7500 31.4700
216.0500 30.3800

43.2200 0 0.0
29.0300 0 0.0
29.0300 0 0.0
204200 000
10.5900
30.6400
24.1500
24.1500
16.7400.
8,5800

2010101 1318 13.0 L 40.646 29.103 9.7 YSM 41 0.3 2.7CYSM 2.7LYSM 2.6LMAM

N
SV SH Rat Err RMS RErr REmr A
-90.0000 0 0.0
88.5800 30.3800 -80.0800 0 0.0
95.5900 25.4600 -78.3000 0 0.0

0.0
0.0
0.0 T
T
&

=

6.1 YSM 24 0.3 2.8CYSM 2.2LYSM 2.2LMAM

N
SH Rat Err RMS RErr REmr A
0.0
0.0
0.0
0.0
0.0
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Figure D.4.17. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster



2011 110 1730 27.8 L 40.632 29.157 12.0 YSM 47 0.2 3.2CYSM 2.9LYSM 2.9LMAM

N
T RMS RErr REmr A

99
Strike  Dip Rake Pol: P SV SH Rat}
288.0100 31.4700 -70.5700

0 0.0 0.0

YSM 33 0.3 2.4CYSM 2.1LYSM 2.1LMAM

290313 7.3 L 40.640 29.085 13.6

2011
101
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
3.9100 0 0.0 0.0

281.4300 67.6200 -5

218

6.3 YSM 27 0.2 2.8CYSM 2.3LYSM 2.3LMAM

2011 113 0550 40.2 L 40.608 29.031

100
N
ake Pol: P SV SH Rat Err RMS RErr RErr A
000 00

Strike  Dip
81.9900 -62.7100

346.2300

40.612 29.025 8.8 YSM 42 0.2 2.9CYSM 2.3LYSM 2.4LMAM

3523372491

2011
102
Strike  Dip Rake Pol: P SV SH Rat Err RMS R
136.1400 57.0700 -55.9900 0 0.0 0.0
137.0900 58.7400 -56.6900 0 0.0 0.0
0 0.0 0.0

137.0800 59.4000 -54.4900

Figure D.4.18. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Yalova Cluster
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5. The Gemlik Cluster

2006 1024 1400 21.6 L 40.428 28.987 10.5 YSM 21 0.3 S.4LYSM 4.9CYSM 5.7LM

1

N
Strike  Dip Rakc Pol: P SV SH Rat Err RMS REmr REmr A
144.4100 81.3500 -59.6200 0 0.0 0.0

2006 1024 1800 4.4 L 40.427 29.009 9.5 YSM 20 0.3 3.1LYSM 3.0CYSM 3.0LMAM

3

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
98.0200 37.7100 -48.3200 0 0.0 0.0

2006 1024 1452 1.8 L 40.428 29.006 8.0 YSM 18 0.3 3.4LYSM 3.0CYSM 3.3LMAM

2

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
99.3500 56.0100 -68.1200 0 0.0 0.0

2006 1025 0024 12.1 L 40.423 28.991 4.9 YSM 16 0.4 23LYSM 2.6CYSM 2.2LMAM

4

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REm A
278.6500 80.0000 -90.0000 0 0.0 0.0

278.6500 70.0000 -90.0000 0 0.0 0.0 T 1
288.5100 80.0000 -90.0000 0 0.0 0.0 i
298.3800 80.0000 -90.0000 0 0.0 0.0 T T T ora T
8.2400 80.0000 -90.0000 0 0.0 0.0 =
3.0000 80.1500 -79.8500 0 0.0. 0.0 T T oA gt
400 80.1500 -79.8500 - 0 0.0_0.0 ™
100 70.3200 -79.3700  0-0.0° 0.0 Tt ¥r * 4
71100 60.5000 -78.4900 — 0-0.0"0.0 T T i
289.6800 50.7300 -77.0400- 0 0.0 0.0 ¥ ; T
-
\ ~
P \
P P p P N\ 7
PP
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¥ > P Pp Wi
z Fpp l“| . &
PR \ /
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Figure D.5.1. Lower hemisphere projections of fault plane solutions obtained through the

program of FOCMEC. Black circles indicate compressional P-wave first motion polarities,

while black triangles show dilatational ones. Solutions are given time dependently for the
Gemlik Cluster
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2006 1025 0056 559 L. 40.409 29.014 3.3 YSM 24 0.2 39LYSM 3.4CYSM 3.9LMAM 2006 1025 0101 148 L 40.424 29.027 5.8 YSM 16 0.3 2.7LYSM 2.9CYSM 2.7LMAM
5 [}
N 9 2 S
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike Dip Rake Pol: P SV SH
158.3700 26.6700 -25.0300 0 0.0 0.0 101.8900 45.7000 -77.3700 0 0.0 0.0
119.1700 28.3500 -70.7700 0 0.0 0.0

N
Rat Err RMS RErr RErr A

2006 1025 0341 56.0 L 40.432 29.014 7.4 YSM I8 0.2 3.0LYSM 2.8CYSM 3.0LMAM 2006 1025 1112 7.3 L 40.440 29.014 10.4 YSM 18 0.2 3.1LYSM 2.9CYSM 3.1LMAM
7 8
Strike  Dip

Rake Pol: P
272.5900

N S ke ke Pol: P 3
SV SH Rat Err RMS RErr REr A Striko  Dip Rake Pol: P SV
78.0300 -85.9100 0 0.0 0.0

N
SH Rat Err RMS RErr REmr A
309.4900 34.5500 -56.9800

0 0.0 0.0

T
P
P
T

2006 1025 1156 4.3 L 40.421 29.002 6.1 YSM 22 0.2 3.6CYSM 4.5LYSM 4.4LMAM 2006 11 3 0020 50.3 L 40.433 29.027 7.9 YSM 20 0.2 3.0CYSM 3.5LYSM 3.4LMAM
9 10

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A
90.9200 14.5500 -73.8800 0 0.0

Strike  Dip  Rake
0.0

N
ol: P SV SH Rat Err RMS REmr
109.6100 20.0600

RErr A
-62.8600 0 0.0 0.0

Figure D.5.2. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster
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2006 1116 0617 21.2 L 40.424 29.020 10.1 YSM 20 0.4 2.8LYSM 2.9CYSM 2.9LMAM 2007 1823332291 40.416 29.014 5.9 YSM 23 0.3 2.2LYSM 3.1CYSM 2.5LMAM
1"

12
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REr REmr A

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
213.8700 8.4800 44.8400 1 0.0 0.0 172.0600 42.2400 -5.5300 0 0.0 0.0

2007 1150509 2.6 L 40.403 28.996 8.3 YSM 24 0.2 3.2LYSM 3.2CYSM 3.3LMAM 2007 5180130 11.1 L 40.406 29.012 5.4 YSM 18 0.3 2.5LYSM 2.9CYSM 2.5LMAM
13 14
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
90.0900 42.5800 -65.9600 0 0.0 0.0 250.9200 60.0500 -86.5400 0 0.0 0.0
T
T
P
P
2007 821 1717 9.5 L 40.432 29.055 9.8 YSM 17 0.4 2.5LYSM 2.8CYSM 2.5LMAM
2007 714 0446 48.9 L 40.421 29.005 4.6 YSM 18 0.3 2.6LYSM 2.9CYSM 2.5LMAM 18
15
N
N Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
ke  Dip RakePol: P SV SH RatErr RMS REmr REmr A 289.2000 27.0000 -90.0000 1 0.0 0.0
114.6000 18.9400 -71.2200 1 0.0 0.0

1141100 72.2300 -80.5400 1 0.0 0.0
133.9600 3600 -79.9200 1 0.0 0.0
135.8800 54.5100 -78.9200 1 0.0 0.0

Figure D.5.3. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster



2007 930 0009 42.7 L 40.416 29.166 4.1 YSM 200.3

17

3LYSM 3.0CYSM 2.3LMAM

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
58.5700 38.8900 -45.7100 0 0.0 0.0

2008 218 1637 41.2 L 40.432 29.0

19

6.1 YSM 28 0.4 2.5LYSM 2.9CYSM 2

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A
307.1400 22.2700 -25.5100 0 0.0 0.0 t

129.6400 22.2700 -25.5100 0 0.0 0.0

124.0400 80.6100 -69.7200 0 0.0 0.0 T
302.3900 35.5300 -30.6400 0.0.0 0.0 T
304.3800 72.7700 0 0.0 0.0 T ?
124.8900 35.5300 -30.6400 -0 0.0 0.0

126.8800 72.7700 -58.4300 0-0.0 6.0

133.0100 $1.3500 -59.6200° 0 0.0 0.0 z
306.2800 48.4400 -30.7900 0 0.0. 0.0
308.7000 54.0700 -37.4500 0 0.0 0.0
X v ¥
3 lbp pP
P PEL
P 9
Lo %
X NKE
P
~ T
"y T
S
v
TT TT

2008 427 0615 12.7

21

40.410 29.010 6.2 YSM 18 0.3 23LYSM 2.7CYSM

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
278.6500 40.0000 -90.0000 0 0.0 0.0

T
102.0400 50.7300 -77.0400 0 0.0 0.0
105.4400 41.0300 -74.6600 0 0.0 0.0
112.1800 50.7300 -77.0400 0 0.0 0.0
P g
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2007 1123 0610 17.3 L. 40.432 28.936 9.9 YSM 22 0.3 2.1LYSM 2.7CYSM 2.0LMAM

18

N
Strike Dip RakePol: P SV SH Rat Err RMS RErr RErr A
1459700 42.7400 -38.6700 0 0.0 0.0

2008 224 1457 23.7 L 40.373 28.927 8.8 YSM 23 0.3 2.4LYSM 2.9CYSM 2.5LMAM

20

m REmr A

Strike  Dip Rake Pol: P SV SH Rat Err RMS R
86.9900 43.4200 -43.3300 0 0.0 0.0

2008 629 0828 1.3 L 40.402 29.005 4.2 YSM 40 0.3 3.5CYSM

22

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
1253700 50.1400 -56.6000 0 0.0 0.0

Figure D.5.4. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster
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2008 770337323 L 40.423 29.011 6.0 YSM 19 0.3 2.8CYSM 2.0LYSM 2.0LMAM 2008 790454 48.4 L 40.413 28.730 10.1 YSM 44 0.3 3.8CYSM 3.7LMAM
23 24
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
298.3800 70.0000 -90.0000 0 0.0 0.0 154.5000 40.1200 -43.2400 0 0.0 0.0

308.2400 70.0000 -90.0000 0 0.0 0.0
305.2800 70.3200 -79.3700 0 0.0 0.0
315.4200 70.3200 -79.3700 0 0.0 0.0

2008 12 6 0751 25.8 L 40.397 28.965 7.2 YSM 56 0.4 2.9CYSM 3.4LYSM 3.4LMAM

28

2008 11 9 1051 9.3 L 40.437 29.127 8.0 YSM 21 0.4 2.8CYSM 23LYSM 2.4LMAM

25

N
- " - - N - Strike Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A

Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A 118.2700 56.3600 -71.8900 1 0.0 0.0

165.7500 16.0000 0.0000 0 0.0 0.0

138.7300 17.8400 -25.8900 0 0.0 0.0

172.5800 42,5800 18.1800 0 0.0 0.0

339.4700

o
T %
P .
) 4
P
P
T
2008 1215 1544 4.3 L. 40.430 28,945 59 YSM 21 0.4 24CYSM 2.1LYSM 2.1LMAM 2009 523 2157 39.3 L 40.457 29.141 12.9 MIC 28 0.2 3.7CMIC 4.1LMIC 4.1LMAM
27 28
N N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike Dip Rake Pol: P SV SH Rat Err RMS RE; RErr A
328.5500 31.4700 -70.5700 0 0.0 0.0 - 145.4300 60.5000 28.3400 1 00 0.0 'I"F
338.6800 31.4700 -70.5700 0 0.0 0.0 136.8900 81.4600 34.0700 1 0.0 0.0 ’E;;‘;-'l- TT
35.5300 -53.9500 0 0.0 0.0 R 141.5200 73.3300 31.2300 1 0.0 0.0 ITT
1

348.0100 35.5300 -30.6400 0 0.0 0.0 '\ 141.1100 68.3700 28.2100
346.3600 41.4100 -40.8900 0 0.0 0.0 e\ 140.0800 63.9400 24.2300
347.6600 48.4400 -48.0700° 0 0.0 0.0 \ TR '*_ 143.6900 61.9800 21.8800
357.7700 41.4100 -40.8900 0 0.0 0.0 W \ 136.9400 82.5600 29.1500
357.8000 43.9600 -22.1800 0 0.0 0.0 PP P \\ F N 138.0100 77.8000 27.6200
347.8100 54.0700 -37.4500 0 0.0 0.0 e T 138.7700 73.3300 25.3100
358.4300 48.4400 -30.7900 0 0.0 0.0 P Prqpp | \ T T 139.1100 69.3000 22.2100
L ARYARN! TT
R |
AN WP (
W\ 4
N iy
<
) {11 [
S }l;ér'r? Py

P
T
T

Figure D.5.5. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster
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2009 5252250 42.0 L 40.468 29.154

9.5 YSM 52 0.4 2.8CYSM 3.3LYSM 2.9LMAM 2009 529 0631
28

4.2 L 40.455 29.150 10.0 MYSM 18 0.4 2.9CYSM 2.6LY

2.5LMAM
30
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REr A Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
123.7900 61.6100 -23.1200 0 0.0 0.0 T 145.5100 80.6100 -69.7200 0 00 0.0
156.2500 80.6100 -69.7200 0 00 0.0
343.5300 90.0000 70.0000 0 00 00
P
P p
® »
T
-
T
2009 5311525 3.8 L 40.460 29.152 11.5 YSM 45 0.3 3.6CYSM 3.8LYSM 3.8LMAM 2009 64 093833.9 L 40.462 29.161 10.6 YSM 28 0.3 3.0CYSM 2.4LYSM 2.4LMAM
31 32
N N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A Strike  Dip cPol: P SV SH RatErr RMS REmr REmr A
144.1500 59.4400 -13.1000 0 00 0.0 137.5600 35.6100 9.8700 0 0.0 0.0
-
o
P
A P
2009 64 133538.1 L 40.466 29.164 8.7 YSM 16 0.4 2.8CYSM 2.0LYSM 2.0LMAM 2009 6220929 11.4 L 40.458 29.147 11.7 MIC 25 0.2 3.9LMIC 3.7CMIC 3.9LMAM
33 34
N N
Swike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike  Dip RakePol: P SV SH Rat Err RMS RErr REmr A
3252800 74.0200 61.8200 0 0.0 0.0 148.4100 45.7000 -8.8900 0 0.0 0.0
325.2700 68.4500 50.8100 0 0.0 0.0 1431300 66.1400 -13.0200 0 0.0 0.0 -
-
P
P
T

Figure D.5.6. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster



2009 622

35

Strike

336.8800
332.8100
318.9400

1910 17.4 L 40.467 29.153 9.9 YSM 22 0.4 2.7CYSM 2.3LYSM 2.2LMAM

N
SV SH Rat Err RMS RErr REmr A
0 0.0 0.0
0 0.0 0.0
0 0.0 0.0

Dip  Rake Pol: P
61.6100 48.0700
65.4400 38.9700
79.5300 34.6400

2009 7 80926 42.6 L. 40.489 29.177 6.6 YSM 24 0.3 2.8CYSM 2.5LYSM 2.3LMAM

37

Strike

107.2900
290.7500
118.5700
119.2100

2009 109

39

Strike

162.2200
326.6500
330.7300
333.7500
337.3900
328.2300
327.1900
332.9800
333.3200
338.6000

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

31.4700 -16.7400 0 00 0.0
82,3600 -49.5700 0 0.0 0.0
40.0000  0.0000 0 0.0-0.0
50.7300 -8.2900 0 00 0.0
T
T
»
P
p

1133 357 L 40.414 29.081 7.2 YSM 22 0.2 2.9CYSM 2.4LYSM 24LMAM

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
90.0000 80.0000 0 0.0 0.0
71.2500 -68.8300 0 0.0 0.0
61.9800 -67.2000 0 0.0° 0.0
80.6100 -69.7200 0 0.0 0:0
71.2500 -68.8300 0 0.0 0.0 T

56.1700 -53.0000 0 0.0 0.0 \
72.7700 -58.4300 0 0.0 0.0 \
64.3400 -56.3100 0 0.0 0.0
81.3500 -59.6200 0 0.0 0.0
72.7700 -58.4300 0 0.0 0.0
P
P
P T’
Ppy P
pp PR
v P
3 \
4
T
T |

2009 6230151 51.6 L 40.465 29.158 9.4 YSM 42 0.4 3.5CYSM 2.9LYSM 2.9LMAM

36

Strike  Dip
134.8300 90.0000 50.0000

2009 828 2007 27.5 L 40.467 29.168 8.7 YSM 31 0.3 3.0CYSM 2.1LYSM 2.1LMAM

38

Strike  Dij
349.7100 90.0000 75.0000

2010

40

Strike  Dip
145.5100 80.6100 -69.7200
155.8200 81.3500 -59.6200

N
Rake Pol: P SV SH Rat Err RMS RErr RErr A
000 00

N
Rake Pol: P SV SH Rat Err RMS RErr REmr A
0 0.0 0.0

111727 18.7 L 40.464 29.163 8.9 YSM 26 0.3 2.4CYSM 2.4LYSM 24LMAM

N
SV SH Rat Err RMS REr REmr A
0 0.0 00
0 0.0 0.0

Rake Pol: P
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Figure D.5.7. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster
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2010 1120251 51.8 L 40.480 29.180 6.0 MIC 20 0.3 2.2LMIC 2.3CMIC 2.0LMAM 2010 232157 55.7 L 40.407 28.879 6.7 YSM 38 0.4 3.3CYSM 3.5LYSM 33LMAM
4 42
N N
Stike  Dip RakePol: P SV SH Rat Err RMS REmr RErr A Stike  Dip RakePol: P SV SH Rat Err RMS REmr REmr A
112.8500 49.9400 -49.2100 0 0.0 0.0 T 148.5800 48.4800 -55.6400 0 0.0 0.0
"
P
P
2010 204 1605 59.6 L. 40.408 28.868 6.8 YSM 38 0.4 3.0CYSM 3.2LYSM 2.8LMAM 2010 38 1607 12.2 L 40.406 29.149 3.6 YSM 53 0.3 3.3CYSM 3.8LYSM 3.7LMAM
43 44
N N
Strike  Dip  Rake Pol: P SV SH Rat Err RMS RErr. RErr A Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr RErr A
111.3000 11.1700 -63.2600 0 0.0 0.0 328.7100 85.0800 79.9600 1 0.0 0.0
129.8900  7.0700 -44.8900 0 0.0 0.0
125.9400 35.5300 -53.9500 0 0.0 0.0
T
T
T
P
P
o
P
P
2010 329 1522 50.1 L 40.449 29.018 9.7 MIC 15 0.2 2.7LMIC 2.6CMIC 2.0LMAM 2010 49 1127 11.3 L 40.430 28.949 8.1 YSM 56 0.3 3.2CYSM 3.7LYSM 3.4LMAM
45 46
N N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
60.0000 -90.0000 0 0.0 0.0 o TR 163.8400 45.3300 -41.8300 0 0.0 0.0
258.9200 50.0000 -90.0000 0 0.0 0.0 T
268.7800 50.0000 -90.0000 0 0.0 0.0
278.6500 40.0000 -90.0000 0 0.0 0.0 T T T7T
269.4000 50.7300 -77.0400 0 0.0 0.0
272.8000 41.0300 -74.6600 0 0.0. 0.0 T
276.9800 60.5000 -78.4900 0 0.0 0.0 T

279.5400 50.7300 -77.0400 0 0.0 0.0-
282.9400 41.0300 -74.6600 0 0.0 0.0
287.1100 60.5000 -78.4900 0 0.0 0.0

P
B 5, 78
rE
e B K
B p X
X
-
T
T T
TT T T

Figure D.5.8. Fault plane solutions obtained through the program of FOCMEC. Solutions
are given time dependently for the Gemlik Cluster



2010 4162216 11.1 L 40.462 29.040 4.3 YSM 36 0.3 2.0LYSM 2.7CYSM 2.0LMAM

47

Strike
311.7100

2010 516 0958 16.4 L. 40.470 29.194 5.2 YSM 18 0.3 2.1LYSM 2.2CYSM 2.

N
SV SH Rat Err RMS RErr RErr A
0 0.0 00

Dip  Rake Pol: P
61.9800 -49.4800

T

LMAM

49
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REr A
95.5100 77.3000 38.2600 0 0.0 0.0
105.7000 56.1700 22.7600 0 0.0 0.0
97.5300 50.7300 8.2900 0 0.0 0.0 \
100.4300 50.0000 0.0000 0 0.0 0.0
95.1000 75.5200 26.5700 0 0.0 0.4
96.0400 67.4800 203600 0 0.0 0.0 +F
95.0200 61.9800 11.1700 0 0.0 0.0 f P
93.1900 80.1500 17.5000 0 0.0 0F ! P
93.6500 727700 10.3100 0 0.0 0.0 T )/ 3
T
101.7400 71.2500 -7.1000 0 00 0.0 T T 1\ Pp
P
P
P
pP
T
oy
2010 950044 18.2 L 40.441 28.942 5.9 YSM 40 0.3 3.1CYSM 2.6LYSM 2.6LMAM
51
N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
348.6100 51.9700 -31.8400 1 0.0 0.0
352.6100 63.9600 -32.8600 1 00 0.0
359.9300 78.4400 -32.2000 1 0.0 0.0
) T
2
P
P
P
o

2010 512051 14.1 L 40.448 29.208 6.0 YSM 34 0.3 2.8CYSM 2.2LYSM 2.2LMAM
48
N
Strike  Dip RakePol: P SV SH Rat Er RMS RErr REmr A

132.7000 56.3800 -5.3600 1 0.0 0.0
137.0600 64.2700 -3.8800 1 0.0 0.0

2010 611 1056 44.9 L 40.428 28.947 9.8 YSM 35 0.3 3.5CYSM 4.3LYSM 4.3LMAM
50

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A

150.7300 56.1700 3.0000 0 0.0 0.0
155.4800 64.3400 -56.3100 0 0.0 0.0
pP
T
2

2010 951448289 L. 40.441 28946 7.4 YSM 18 0.2 2.5CYSM 2.1LYSM 2.0LMAM

52

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
140.9100 31.4700 -70.5700 0 0.0 0.0
142.6000 50.7300 -77.0400 0 0.0 0.0
146.0000 41.0300 -74.6600 0 0.00 0.0
151.0500 31.4700 -70.5700 0 0.0, 0.0
151.2300 35.5300 -53.9500 0 0.0 0.0 8
147.3400 52.8400 -64.5900 0 0.0 0.0 T r
153.5000 43.9600 -60.4800 0 0.0 0.0
158.0700 52.8400 -64.5900 0 0.0 0.0
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Figure D.5.9. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster



2010 1004 1329 441 40.418 28.784 5.4 YSM 14 0.2 2.2CYSM 2.1LYSM |.9LMAM

53

N
Strike Dip Rake Pol: P SV SH Rat Err RMS REmr REmr A
260.0000 40.0000 -90.0000 0 0.0 0.0

2010121 112525.7 L 40.390 28.815 7.8 YSM 19 0.2 2.4CYSM 2.2LYSM 2.2LMAM

85

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A
162.1400 56.1700 -53.0000 0 0.0 0.0
170.3100 54.0700 -37.4500 0 0.0 0.0

2011 113 1033 53.5 L 40.418 28.946 8.1 YSM 23 0.2 2.6CYSM 2.5LYSM 2.4LMAM

57

N
Strike  Dip RakePol: P SV SH Rat Er RMS RErr RErr A

308.2400 70.0000 -90.0000 0 0.0 0.0
308.2400 60.0000 -90.0000 0 0.0 0.0
308.2400 50.0000 -90.0000 0 0.0 0.0
318.1100  60.0000 -90.0000 0-0.0 0.0
317.5300 60.5000 -78.4900 0 0.0. 0.0
320.1000 50.7300 -77.0400 0 0.0 0.0
140.9100 31.4700 -70.5700 0 0.0 0.0
324.8400 52.8400 -64.5900 0 0.0 0.0

330.7300 61.9800 -67.2000 0 0.0 0.0

335.5700 52.8400 -64.5900 0 0.0 0.0 \
N\ PP N
\ - i
\ P \
PP
s \

P

\ 3 o

2010 1026 0154 1.2 L. 40.427 28.721 9.2 YSM 27 0.3 2.7CYSM 1.9LYSM 2.0LMAM

54

Strike  Dip Rake Pol: P SV SH Rat Err RMS Rlzr:’r RErr A
289.6800 50.7300 -77.0400 0.0 0.0
293.0800 41.0300 -74.6600 0.0 0.
297.2500 60.5000 -78.4900
296.5200 35.5300 -53.9500
292.6300 52.8400 -64.5900
43.9600 -60.4800
35.5300 -53.9500
61.9800 -67.2000

52.8400 -64.}9 1
309.5300 43.9600 -60.48 1

2011 161733 37.3 L 40.435 29.216 12.0 YSM 19 0.3 2.4CYSM 1.9LYSM 1.8LMAM

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS RErr REmr A

322.5500 54.0700 37.4500 0 0.0 0.0
331.6600 60.5000 42.3900 0 0.0 0.0
339.6400 67.4800 45.9000 0 0.0. 0.0
324.9700 48.4400 30.7900 0 0.0-0.0

335.5800 54.0700 37.4500 0 0.0 0.
319.4300 82.3600 49.5700 0 0.0°.0.0
325.7600 74.8100 48.2400 0 0.0. 0.0
323.6200 60.5000 42.3900 0 0.0 0.0
331.6000 67.4800 459000 0 0.0 0.0
338.8000 74.8100 48.2400 0 0.0 0.0

2011 1131257 17.6 L. 40.473 29.209 5.2 YSM 35 0.3 2.8CYSM 2.9LYSM 2.8LMAM

58

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
302.6900 63.7500 -6.5400 0 0.0 0.0
303.1900 66.1400 -13.0200 0 0.0 0.0
304.9700 70.6200 5.0300 0 0.0 0.0

pP
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Figure D.5.10. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster



2011 113
59

Strike
308.2400
308.2400
308.2400
308.2400
318.1100
317.5300
320.1000
323.5000
135.8600
140.9100

2011 314 1942 38.6 L 40.442 29.058 9.5 YSM 52 0.3 3.0CYSM 3.1LYSM 3.1LMAM

61

Strike
337.0000
158.4700
158.4900

1808 34.4 L. 40.42

Dip  Rake Pol: P

70.0000
60.0000
50.0000
40.0000
60.0000
60.5000
50.7300
41.0300
41.0300
31.4700

-90.0000
-90.0000
-90.0000
-90.0000
=90.0000
-78.4900
-77.0406
74.6600
74,6600
-70.5700

Dip  Rake Pol: P

24.0000

-90.0000

65.0000 -88.9000
64.0000 -88.8900

28.940 7.7 YSM 110.1 2.4CYSM L7LYSM 1.8LMAM 2011 203 1405 50.2 L 40.437 29.066 9.1 YSM 41 0.3 3.0CYSM 3.1LYSM 3.2LMAM

sV

0 0.0
0 0.0
0 0.0
0.0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0

N
SH Rat Err RMS RErr RErr A Striks

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
L0.0
0.0

sv

1 0.0
100
1 0.0

SH
0.0
0.0
0.0

N
Rat Err RMS RErr RErr A

60

N
Dip Rake Pol: P SV SH Rat Err RMS RErr RErr A
119.9100 28.1400 -49.0600 0 0.0 0.0

62

N
Strike  Dip Rake Pol: P SV SH Rat Err RMS REmr REr A
148.4500 14.1100 -44.5600 0 0.0 0.0

328.7300 35.5300 9500 0 0.0 0.0 >
140.5000 35.5300 0 0.0 0.0

153.0700 27.9900 2200 0 0.0 0.0

142,7600 43.9600 -60.4800 0 0.0 0,0 T
157.4600 41.4100 -40.8900 0 0.0 0.0

2011 326 0857 54.8 L. 40.434 29.050 7.8 YSM 23 0.2 2.3CYSM 2.3LYSM 2.2LMAM

63

N
Strike Dip Rake Pol: P SV SH Rat Err RMS RErr RE
179.2200 12.0000 0.0000 1 0.0 0.0

2011 3202056 0.7 L 40.432 29.124 6.9 YSM 29 0.2 2.6CYSM 2.5LYSM 2.5LMAM
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Figure D.5.11. Fault plane solutions obtained through the program of FOCMEC. Solutions

are given time dependently for the Gemlik Cluster





