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ABSTRACT 

 
 The aim of this paper is the study of the recent seismicity in the 

region of Sporades and North Aegean Trough, as far as the determination 

of the form and the type of faults that affect this region, as well as the 

local seismic outbreaks, are concerned. The survey has been based on the 

data of the earthquakes that took place between 2008 and 2016 (June) 

and the focal mechanisms of the strongest of them. More specifically, the 

region has been divided at 40 segments according to the clusters, and in 

the first place were analyzed the focal mechanisms of the strongest 

earthquakes  of  each,  so  that  the  type  of  faulting  would  be  specified.  

Subsequently, the examination of the outbreaks of seismicity during this 

period in accordance with the percentages of their magnitude and the 

cross sections aiming at the definition of the dip of the faults are cited. 

Ultimately, there is a presentation of the study’s conclusions. 

 The  maps  and  cross  sections’designing  was  realized  with  

the“Generic Mapping Tools, version 5.2.1 (www.soest.hawaii.edu/gmt, 

Wessel and Smith, 1998)”software. 
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 1 

 
 

1.1  

 

 –  

 

, 

.  

 2%   

,  

 0.09%  (Båth, 

1983). 

 

,  

 

 

 

, 2010), ,  

 1.8-2.5 cm/yr (McClusky et al, 2000).  
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cm/yr (Papazachos et al 1998, Hatzfeld et al 1999),  
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1.1.1).  
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 4.5 cm/yr (Papazachos, 1999).  
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 (McKenzie, 1970).   

 ( )  

 ( ).  
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, ,  

 3.0 cm/yr (  2003). 
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 Papazachos et al (1999) )  Jolivet et al (2013) ). 
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1.2   

 

1.2.1  
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 3.0 cm/yr  (Papazachos et al, 

1998). 

 

 

 

 
 1.5 ,  Tirel et al (2004).  

 22.0  28.0 km. 

 

 

 30.0-32.0  km   

(Båth, 1983),  

 23.0  28.0 km (Tirel et al 2004, Müller et al 2013) 

 1.5). , ,  0.8 mm/a 

(Papazachos et al, 1992).   

:  ( )  

 (Tirel et al, 2004).  

,  

 Mohorovicic,  10 

Ma (Koukouvelas and Aydin, 2002) (  1.6).  

 (  50.0 km ,  

 McKenzie, 1978  Gautier et al, 1999,  23.0-28.0 km) 

 -  
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, , 

 

 

. -

 

.  

 

, , 

,  

 10% (Tirel 

et al, 2004).  ,  ,   

 

. . 

  

 
 1.6  Moho,  Tirel et al (2004).  

 22.0  26.0 km. 

 

 

 

 

.  

, ,  

5/12/2016 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



 17 

 (Papanikolaou et al, 2002). ,  

, ,  

,  

,  

(Koukouvelas and Aydin, 2002). 

 

  

,  

 

, -

 (Papanikolaou et al 2002,  2003). 

 

  

,  

,  

.  ,  

,  
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,  ( 3) 
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 (Papanikolaou et al 2002,  2003). 

 

 ,  

 

, 2003). 

 

  

 (McKenzie, 1972).  

 

, ,  
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,  

 

. 

 

 
 1.7 ,  Jolivet et al (2013). 

 

 

 

, , 

,  

.  ( ) ,  

,  

,  

 30°,  (Müller 

et al, 2013).  
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,  
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,  

  2008, Jolivet et al 2013). 

 

 (2.12 cm/yr , 1.25 cm/yr  

 0.5 cm/yr ) (Müller et al, 2013). 

 

 56°  +/- 36°  

24° +/- 21° (Kiratzi, 1993).   

 

(Papazachos et al, 1983).  

  

 

.  

,  

,  

  2003).  

 33  Ma  (Jolivet et al 2013). 

 

, .  , 

 

. 

 

, 

 

 

,  

(Karakaisis et al 2004, Kiratzi and Louvari 2003),  

 

. ,  

 

   

 

 (Müller et al, 2013).  
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 Bouguer (+250 gamma),  
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, .  

,  

,   

 (Papazachos, 1976). 

,  

, . 

 

 

.  

,  

 1200  m.   

,  1.8 ,  

,  900-1000 m.  

,  

 490 m (Papanikolaou et al, 2002).  

                                        
 1.8 .   

. 
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,  

 

.   

 

, ,  

1610 m,  

,  1500 

m (Papanikolaou et al, 2002) (  1.9  1.10).  

 

 
 1.9 .  Papanikolaou et al, 2002.  

: WGS-84 

:  (38° ) 

: 150 m 

: 20 m 

: 50 m, : 1610 m 

: R/V AEREO (  2000) 

: M. Alexandri, P. 

Nomikou, D. Ballas 
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.  (Papanikolaou et al, 2002).  
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.  

 

 

 

. ,  

 

 Riedel-  

 (Pavlides and Tranos 1991, Pavlides and Caputo, 

2003).  

 « »  

 

 (Koukouvelas and Aydin, 

2002).  

                              
 1.12 ,  ,   

 (Koukouvelas and Aydin, 2002). 
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.  
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. 

 

 

3.  

 

 

. ,  

,  

» (Koukouvelas and Aydin, 2002) . , 

 

, ,  

, . 
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. ,  

,   

 (1.0-1.5 mm-yr) (Karakostas et al 2003, Nyst and Thatcher 2004).  
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 2 
 

2.1  
 

 

.  1900  

 (2016), 6.0.  

,  41,2% .  

 1955, 1957, 1965, 1967  1968  

,  

 1954  (1955, 

1957)  (1965, 1967, 1968)  

 (1969, 1970, 1971) (Papazachos, 1976).  

 
       

) 

 

 ( ) 

         

w) 

 

01 1905 39.67 22.93 6.4  

02 1905 40.00 24.50 7.5  

03 1911 39.60 23.20 6.0  

04 1923 39.90 23.50 6.4  

05 1930 39.60 23.10 6.0  

06 1930 39.47 23.13 6.1  

07 1947 39.70 24.20 6.1  

08 1955 39.27 23.00 6.2  

*09 1957 39.38 22.63 6.8  

10 1965 39.16 23.89 6.1  

11 1967 39.20 24.60 6.6  

12 1968 39.50 25.00 7.1  

13 1980 39.27 22.93 6.5  

14 1981 39.00 25.26 7.2  

*15 1981 38.81 24.94 6.5  

16 1982 39.78 24.50 7.0 .  
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17 1983 40.14 24.74 6.8  

 2.1 ,  6.0,   

 1900-2016.  (*)  

 ( ). 

    
 2.1  ( )   ( 6.0)   ( )   

. 

5/12/2016 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



 28 

,  

6.0  

, :  

 (1905-1911),  (1923-1930),  

 (1955-1968)  (1980-1983).  

:  

 (1911-1922),  (1931-1954)  

 (1969-1979).   

 

 
 2.2 . 

 

 

 

,  

 , 

2003).  07.  
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[01] 1905, 20 ,  (39.67° , 22.93° ),  20, 

h=n, =6.4 

 

 

,  ,  ,  .   

.  

,   

.  

. ,  

.  

, , , 

, .  

,  

,  

 ( =5.0)  

. 

                                           
 

[02] 1905,  (40.0° , 24.5° ),  8, h=n, =7.5 

 

 

.  

 19 . ,  

, , .  

, ,  

, , ,  

.  
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, .  

. 

                                          
 

[03] 1911,  (39.6° , 23.2° ),  22, h=n, =6.0 

 

 

. , , 

, , , ,  

. .  

 31  ( =5.0). 

                                          
 

[04] 1923,  (39.9° , 23.5° ),  5, h=n, =6.4 

 

 

 ( ) . 

. 

, , , 

, , , , , ,  

.  
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. ,  

 4.8. 

                                            
 

[05] 1930,  (39.6° , 23.1° ),  23, h=n, =6.0 

 

 

, .  

, , , 

, , ,  

. ,  

 ( =4.6). 

                                            
 

[06] 1930,  (39.47° , 23.13° ),  31, h=n, =6.1 

 

 

, , , ,  

. ,  

, .  

, , , ,  

, , .  
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, ,  4.6  

. 

                                         
 

[07] 1947,  (39.70° , 24.20° ),  4, h=n, =6.1 

 

 . 

 

                                          
 

 

[08] 1955,  (39.27° , 23.00° ),  19, h=n, =6.2 

 

 

.  

 

,  

. ,  

 

. .  

, , 

,  5.8. 
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*[09] 1957,  (39.20° , 22.80° ),  8, h=n, =6.0 

 

 

=6.8  

 (39.38° , 22.63° ). 

                                            
 

[10] 1965,  (39.16° , 23.89° ),  9, h=n, =6.1 

 

 

.  

.  

 

=5.7. 
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[11] 1967,  (39.2° , 24.6° ),  4, h=n, =6.6 

 

,   

,  .   

, .  

=3.9  

=5.0. . 

                                            
 

[12] 1968,  (39.5° , 25.0° ),  19, h=n, 

=7.1 

 

 

, 

.  

.  

 1.2 m. ,  

, .  

,  

.  

=4.0,  

=5.5.   
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[13] 1980,  (39.27° , 22.93° ),  9, h=n, =6.5 

 

.  

 

, .  

,  

 

, .  

=5.4   

=6.1. 

                                           
 

[14] 1981,  (39.00° , 25.26° ),  19, h=n, =7.2 

 

 

.  

, .  

 

=6.5. 
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*[15] 1981,  (38.81° , 24.94° ),  27, h=n, =6,5 

 

 

 19 , 1981. 

                                          
 

[16] 1982, .  (39.78° , 24.50° ),  18, h=n, =7.0 

 

, .  

=5.6  

.   

                                        
 

[17] 1983,  (40.14° , 24.74° ),  6, h=n, =6.8 

 

, .  

.  

, =5.7,  10 . 
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2.2  ( =6.4) 

 

 26/07/2001  

,  

.  

 

,  Mw=3.5-5.1,  

, , Mw=5.0.  

 

 ( =148º, =71º, =-1º),  

, 

.  

 

 38.0 km.  

,  

,  

,  

.  ,   

 

 (Karakostas et al, 2003). 

                             
 2.3 .  ,   

.  

.  Karakostas et al (2003).  
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2.3  

 

 

,  

,  

. 

 

 2.2 . 

   

) 

 

 ( ) 

 

w) 

 

(km) 

 

01 1964 38.90 23.70 4.6 89.0  

02 1965 38.90 24.30 4.7 75.0  

03 1995 38.53 23.61 2.9 100.0  

04 1995 39.14 22.84 2.1 60.0  

05 1997 39.03 25.36 3.5 74.0  

 

  

 
 2.4  

.  
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=2.0-2.9,  3.0-3.9  

 4.0-4.9. 

       
 2.5  

. 

       
 2.6  

. 

 

  

o  

 

,  Benioff  

,   

,  

 

(Makropoulos and Burton, 1984). 
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 3 
 

 

3.1  

 

  

 (22.8-25.4°  38.5-40.2° )  

 8,5 ,  

 1/01/2008  30/06/2016.  54244  

,  2.0-5.9.  

 

 
 3.1  

 2008-2016.  
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 (clusters),  40 ,  

.  

,  

.  

 

 
 3.2  40 . 

 

  

 

, ,  

. 

 3.0 

 5.9.   

.  
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:  

1.  Global Centroid Moment Tensor Project    

(GCMT)  Lamont-Doherty Earth Observatory  

Columbia. 

2.  

 (NOA). 

3.  

 (AUTH). 

4.  

 (UOA). 

 

, ,  

 

. 

 

  ,  

, , . 

 

.   

, ,  

. 

 

 ,  

 

.  

 

  

 Generic Mapping Tools version 5.2.1 

(www.soest.hawaii.edu/gmt, Wessel and Smith, 1998). 

 

 ,   .  
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.  

 

 

. 

 

 
              3.3 . 
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3.2  

 

 1 

 

  

 30.0 km .  

 104  (  3.3). 

 

 
 3.3  

 1. 

 

 (  3.1),  

,  50°  (  3.3)  
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,  

. 

 

 3.1  

 1. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

22/08/2014 04:27:57.2 39.85 23.49 12.0 5.2 132 50 -052 261 53 -127 GCMT 

22/08/2014 04:27:53.0 39.92 23.46 06.0 5.1 138 50 -031 249 67 -136 NOA 

22/08/2014 04:27:53.8 39.92 23.46 09.0 5.1 - - - 243 77 -160 UOA 

  
 
 

  

 

 

,  

 

 

,  

 2011 

 

 2014 (  3.4). 

 

 

 

 

,  1%,  2%,  12%  85% 

 5.0-5.9, 4.0-4.9, 3.0-3.9  2.0-2.9, 

 (  3.5). 
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,   

. 

 

 

 3.2 

   2. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

13/01/2009 11:57:34.0 39.97 23.77 20.0 4.1 144 37 -057 285 59 -113 NOA 

13/01/2009 11:57:34.9 39.96 23.79 11.0 3.8 353 28 -051 - - - UOA 
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. ,  
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,  

. 

 

 

 3.3  

 3. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

27/12/2008 08:27:02.0 40.12 24.05 13.0 4.1 146 85 -007 236 83 185 NOA 

27/12/2008 20:09:20.0 40.14 24.06 14.0 4.4 145 71 -017 240 74 200 NOA 

27/12/2008 20:09:21.1 40.14 23.98 15.0 4.4 - - - 281 37 -102 UOA 

14/02/2012 01:34:40.1 40.06 24.06 12.0 5.2 102 45 -107 306 48 -073 GCMT 

14/02/2012 01:34:38.7 40.13 24.09 05.0 5.1 084 47 -131 316 55 -054 NOA 

14/02/2012 01:34:39.0 40.13 24.09 05.0 5.1 109 38 -097 298 52 -085 AUTH 

14/02/2012 01:34:39.7 40.13 24.05 14.0 5.1 128 33 -132 - - - UOA 

14/02/2012 21:45:59.4 40.15 24.03 04.0 3.4 042 52 -143 288 61 -043 NOA 

15/02/2012 15:23:29.8 40.14 24.08 24.0 3.6 120 31 -148 002 73 -063 NOA 

18/02/2012 21:49:02.0 40.12 24.07 10.0 3.6 112 38 -147 354 69 -056 NOA 

21/02/2012 16:31:49.9 40.14 24.06 05.0 3.3 152 23 -106 348 67 -083 NOA 

04/03/2012 03:31:09.8 40.07 24.01 12.0 5.3 115 44 -101 309 47 -080 GCMT 

04/03/2012 03:31:07.9 40.13 24.05 06.0 5.2 097 54 -117 318 43 -057 NOA 

04/03/2012 03:31:08.4 40.13 24.06 04.0 5.1 115 42 -090 294 48 -090 AUTH 

04/03/2012 03:31:08.5 40.13 24.05 21.0 5.1 129 31 -072 - - - UOA 

04/03/2012 07:45:16.0 40.17 24.06 04.0 3.6 049 62 -137 295 52 -035 NOA 

15/04/2012 02:05:24.3 40.14 24.05 14.0 3.6 085 37 -176 351 87 -052 NOA 

12/05/2012 20:46:09.1 40.15 24.01 05.0 3.8 070 69 -097 268 21 -073 NOA 

19/11/2012 07:09:40.0 40.12 24.06 07.0 3.7 137 45 -046 263 60 -125 NOA 

19/11/2012 07:09:41.0 40.10 24.07 13.0 3.7 - - - 253 65 -139 UOA 
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  (  3.4) 

,   75-86°   

, ,  

 (  3.19). 

 

 

 3.4  

 5. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

01/07/2009 10:54:36.0 39.94 24.13 04.0 4.0 324 67 -017 061 75 174 NOA 

01/07/2009 10:54:34.0 39.94 24.06 05.0 4.0 139 87 004 049 86 177 AUTH 
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  3.5,  

,  80°  

, ,  

. 

 

 3.5 

 6. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

24/05/2014 14:40:23.0 40.02 24.30 06.0 4.0 176 78 -010 268 81 -168 NOA 

24/05/2014 14:40:24.1 40.02 24.29 11.0 4.1 071 89 -166 - - - UOA 

24/05/2014 16:50:01.0 40.03 24.32 07.0 4.3 174 84 -004 264 86 -174 NOA 

24/05/2014 16:50:02.1 40.03 24.31 08.0 4.3 086 85 -174 - - - UOA 

25/05/2014 00:07:59.0 40.02 24.32 07.0 4.4 084 88 172 175 82 002 NOA 

25/05/2014 00:08:00.3 40.02 24.30 14.0 4.4 085 87 -176 - - - UOA 

29/05/2014 06:00:55.0 40.05 24.40 04.0 3.9 127 48 -056 262 52 -122 NOA 
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,  

. 

 

 3.6 

 7. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

09/09/2012 19:47:46.0 39.99 24.73 10.0 3.9 141 85 031 048 58 175 NOA 

09/09/2012 19:47:47.2 40.00 24.73 15.0 3.9 136 89 028 - - - UOA 
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2011 (  3.27). 

 

 88%  2.0-2.9 (  3.28). 
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, ,  

. 

 

 3.7 

 10. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

23/12/2010 01:35:50.0 40.05 24.77 17.0 4.5 323 73 027 224 64 161 NOA 

23/12/2010 01:35:51.0 40.05 24.80 14.0 4.1 155 85 017 - - - UOA 

23/12/2010 01:40:17.0 40.00 24.76 16.0 4.2 314 70 -018 050 73 -131 NOA 

25/04/2012 10:06:59.9 40.18 24.98 16.0 4.0 137 45 -026 246 71 -133 NOA 

09/09/2012 19:30:20.0 40.01 24.70 07.0 4.6 315 75 006 223 84 165 NOA 

09/09/2012 19:30:22.0 40.05 24.75 08.0 4.7 309 90 014 219 76 180 AUTH 

09/09/2012 19:47:47.2 40.00 24.73 15.0 3.9 136 89 028 - - - UOA 

10/09/2012 01:31:24.4 40.02 24.73 06.0 3.2 302 84 -024 035 65 -175 NOA 

04/09/2014 17:43:41.7 40.04 24.92 12.0 4.9 328 88 -007 059 83 -178 GCMT 

04/09/2014 17:43:38.0 40.13 24.87 06.0 4.9 327 87 -017 058 73 -176 NOA 

04/09/2014 17:43:39.8 40.13 24.89 06.0 4.8 - - - 060 74 -172 UOA 
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 3.8 

 12. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

29/08/2010 05:38:35.0 39.73 24.16 06.0 3.8 153 76 -025 249 65 -166 NOA 

29/08/2010 05:38:35.1 39.73 24.16 17.0 3.8 - - - 260 40 -100 UOA 

06/06/2014 17:10:23.0 39.77 24.09 14.0 4.2 177 81 -010 269 80 -171 NOA 

06/06/2014 17:10:24.0 39.76 24.10 12.0 4.2 354 89 010 264 80 179 AUTH 

06/06/2014 17:10:24.1 39.76 24.10 12.0 4.1 - - - 059 78 -171 UOA 
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 3.9 

 14. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

03/08/2008 00:39:19.6 39.54 23.76 12.0 5.3 267 52 -143 152 61 -044 GCMT 

03/08/2008 00:39:16.0 39.59 23.84 10.0 5.1 247 68 103 156 88 -022 NOA 

03/08/2008 00:39:16.1 39.58 23.86 14.0 5.1 252 82 152 - - - AUTH 

03/08/2008 00:52:54.0 39.58 23.89 11.0 4.3 243 81 101 152 79 -009 NOA 

03/08/2008 00:52:54.6 39.58 23.90 12.0 4.2 056 68 149 - - - UOA 

03/08/2008 01:56:24.0 39.58 23.86 15.0 4.2 069 87 105 339 85 -003 NOA 

03/08/2008 01:56:22.6 39.56 23.86 08.0 4.1 - - - 337 88 002 AUTH 

 

 

  

 

 

 

, 

 

 

 

2008.  2008,  

 

 

 (  

3.55). 

 

 

 

 11%  3.0-3.9  87%  

 2.0  2.9 (  3.56). 

 

 3.55  

 14  

 (2008-2016). 
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87%

11% 2%

2.0-2.9
3.0-3.9
4.0-4.9

 
 3.56  2.0-5.9  14 . 

 

  

 

 3.57).  

 

, 

. 

,  

 

 

,  

,  

.  

 

 

 2.0  

 4.0  km   

 7.0   

16.0 km ,  

 2.0  9.0 km .  

4.9  10.1 km.  

 

,   

. 

 3.57 ,  -  

),  ( ). 
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 15 

 

  

, ,  

 26 ,  

 25.0 km.  

4.0 (4%). 

 

 
 3.58  

 15. 

 

  (  3.10)  

,  83-90°  (  3.58)  
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,  

. 

 

 

 3.10 

 15. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

12/12/2008 17:54:03.0 39.48 23.71 14.0 4.0 228 83 179 318 89 007 NOA 

12/12/2008 17:54:02.7 39.45 23.69 06.0 4.1 038 90 -135 - - - UOA 

 

  

 

 

 

 

 

. 

 

 2009 (  

3.59).  

 

 

 

 

 

 

 4%  3.0-3.9  

 92%  2.0-2.9 (  3.60). 

 

 3.59  

 15  

 (2008-2016). 
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92%

4% 4%

2.0-2.9
3.0-3.9
4.0-4.9

 
 3.60  2.0-5.9  15 . 

 

  

.  

 

 

 

.  

 

 

.  

 

 

 0.0-17.0 

km.  

 4.0  

 10.3 km. 

 

 

 

 

 

 

 

 3.61 , -  ( ),  

 ( ). 
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 16 

 

  129  

.  20.0 

km .  

 4.0 (2%). 

 

 
 3.62  

 16. 

 

  (  

3.10)  ,   80°   

 (  3.62)  

, . 
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 3.10 

 16. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

20/03/2010 20:24:48.0 39.53 23.47 34.0 4.4 043 72 -171 310 80 -017 NOA 

08/06/2012 11:46:04.0 39.55 23.51 13.0 3.8 238 78 167 331 78 011 NOA 

03/12/2012 21:40:15.0 39.53 23.52 03.0 4.1 063 64 -168 328 79 -027 NOA 

03/12/2012 21:40:15.0 39.53 23.52 05.0 4.2 068 85 -170 337 80 -005 AUTH 

03/12/2012 21:40:16.2 39.53 23.51 11.0 4.2 - - - 327 84 -031 UOA 

04/12/2012 09:41:14.0 39.54 23.53 03.0 3.9 058 45 -142 300 64 -051 NOA 

 

  

 

 

,  

 

 

 2009-2013 (  

3.63).  

 

 

 3.0-3.9  19%,  

2.0-2.9  79% (  3.64). 

79%

19%
2%

2.0-2.9
3.0-3.9
4.0-4.9

 
        3.64  2.0-5.9  16 . 

 3.63  

 16  

 (2008-2016). 
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,  

 

 3.65).  

 

 

 

,  

,  

,  

 

.  

 

 

 10.0-

14.0 km.  

 4.0  

 12.8, 11.8  13.2 

km, .  

 

 

 

 

 

 

 

 

 

 

 

 3.65 , -  ( ),   
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 17 

 

  61  17  

 30.0 km  

. 

 

 
 3.66  

 17. 

 

 

  (  3.11)  

,  

 (  3.66)  83°  ( ). 
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, ,  

. 

 3.11 

 17. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

20/05/2014 23:30:44.1 39.53 24.20 10.0 4.3 026 83 179 116 89 007 NOA 

 

 

  

 

 

 

 (  3.67).  

 

 

  2%  4.0-4.9,  13%  3.0-

3.9  85%  2.0-2.9 (  3.68). 

 

85%

13% 2%

2.0-2.9
3.0-3.9
4.0-4.9

 
 3.68  2.0-5.9  17 . 

 3.67  

 

 17  

 (2008-2016). 
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 (  

3.66,  3.11)  

 

.  

 

,  

 

,  

 

 (  3.69).  
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 9.0 km.  
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 18 

 

  18  

.  

,  25.0 km  

.  152 . 

 

 
 3.70  

 18. 

 

  (  3.12)  

,  

,  75°  (  3.70).  
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 3.12 

 18. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

28/04/2009 22:02:38.0 39.40 24.07 11.0 4.0 200 89 161 290 71 001 NOA 

28/04/2009 22:02:38.0 39.38 24.07 03.0 4.0 199 82 147 294 58 009 AUTH 

28/04/2009 22:02:38.0 39.37 24.07 23.0 3.8 022 60 177 - - - UOA 

16/07/2010 18:53:10.9 39.33 24.04 24.0 5.1 030 74 179 297 82 -016 NOA 

16/07/2010 18:53:10.5 39.32 24.05 09.0 4.9 033 76 -166 300 76 -014 AUTH 

16/07/2010 18:53:10.5 39.30 24.03 28.0 4.9 - - - 300 60 -040 UOA 

29/09/2014 08:15:07.0 39.31 24.04 06.0 3.9 016 75 -147 276 58 -018 NOA 

 

 

  

 

 

 (  3.71) 

 

 

 

 

 2010. ,  

 

 

 

 2008-

2016.5 (  3.1),  

 

 (5.0-5.9: 1%, 4.0-4.9: 3%, 3.0-3.9: 11%, 

2.0-2.9: 85%)  

 (  3.72). 

 

 3.71  

 18  

 (2008-2016). 
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85%

11% 3% 1%

2.0-2.9
3.0-3.9
4.0-4.9
5.0-5.9

 
 3.72  2.0-5.9  18 . 

 

  

 

,   75°.  

 

 75-80° .  

,  

 

 (  3.73).  

 

 

,  

.  

  

  

 18.0  km.   

 5.2  

 5.3 km.  

 5  4.0-4.9. 
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 19 

 

  62  

 35.0  km. 

.  

 

 
 3.74  

 19. 

 
 

  (  

3.13), ,  

,  (  3.74). 
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 3.13 

 19. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

06/05/2014 02:00:00.0 39.35 23.87 08.0 4.2 235 86 172 326 82 004 NOA 

06/05/2014 02:00:01.0 39.34 23.88 09.0 4.3 057 88 -175 327 85 -002 AUTH 

06/05/2014 02:00:01.5 39.33 23.86 14.0 4.3 - - - 324 82 -001 UOA 

 

  

 

 

 

 

 

 2014  2015 

 3.75).  

 

 

  5%  4.0-4.9,  

 3.0-3.9  15% (  3.76). 

 

80%

15%
5%

2.0-2.9
3.0-3.9
4.0-4.9

 
 3.76  2.0-5.9  19 . 

 3.75  

 19  

 (2008-2016). 
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 20 

 

 . 

 51 ,  30.0 km  

.  ,   

 16,   

,  

 1610 m. 

 

 
 3.78  

 20. 
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3.14)  
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, ,  70°  (  3.78). 

, . 

 

 3.14 

 20. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

         

21/12/2010 21:52:14.0 39.23 23.55 07.0 3.8 235 60 -163 137 75 -030 NOA 

02/08/2012 10:30:39.0 39.27 23.72 08.0 4.2 211 72 166 305 77 017 NOA 

02/08/2012 10:30:41.0 39.26 23.71 10.0 4.2 218 84 174 309 84 006 AUTH 

11/06/2016 08:29:45.0 39.23 23.73 14.0 4.1 224 64 160 323 72 028 NOA 

 

 

 

 

 

,  

 

 

 

,  

 

 3.79).  

 

 

 

 

 

 

,  3.0-3.9  

4.0-4.9 ,  8% 

 6% .  2.0-2.9  86% 

 3.80). 

 3.79  

 20  

 (2008-2016). 
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86%

8% 6%

2.0-2.9
3.0-3.9
4.0-4.9

 
 3.80  2.0-5.9  20 . 

 

  

 (  

3.81),  

-

.  

 

 

,  
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.  

 20  

 

. 

 

 

 5.0  16.0 km,  

 

 9.0 km.  
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 3.81 , -  
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,  

2008, 2010 ,  

,  2013 

 3.83).  

 

 

 5%  3.0-3.9  95%  

2.0-2.9 (  3.84). 

 

95%

5%

2.0-2.9
3.0-3.9

 
 3.84  2.0-5.9  21 . 

 

 

 

,  

.  

 

 70° (  3.85).  

 3.83  

 21  

 (2008-2016). 

 

5/12/2016 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



 107 

 

 

3.0  14.0 km.  

 

 3.1  

 10.8 km.   

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.85 ,   

),  ( ). 

 

5/12/2016 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



 108 

 22 

 

  64  

.  25.0-28.0 

km  .   

 

 
 3.86  

 22. 

 

 

  (  3.86) 

,  

,  (  3.86). 
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 3.15 

 22. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

26/03/2015 12:00:41.0 39.30 24.71 03.0 4.1 057 84 -165 326 75 -007 NOA 

26/03/2015 12:00:41.0 39.28 24.75 06.0 4.2 237 86 -176 147 87 -004 AUTH 

26/03/2015 12:00:41.1 39.29 24.75 15.0 4.1 060 90 -160 - - - UOA 

 

  

 

 

, 

 

 

 

 2015 (  3.87).  

 

 

  4.0-4.9  2%  

 3.0-3.9  17% (  3.88). 

 

81%

17%
2%

2.0-2.9
3.0-3.9
4.0-4.5

 
           3.88  2.0-5.9  22 . 

 3.87  

 22  

 (2008-2016). 
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 (  3.89).  
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 23 

 

  119 ,  
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 22.0-23.0  km.  
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 23. 

 

  (  3.16) 
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 (  3.90).  

, , , . 

 

 3.16 

 23. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

16/07/2010 18:53:12.4 39.22 24.16 15.8 5.0 030 66 -174 298 85 -025 GCMT 

05/11/2014 20:51:39.0 39.14 24.19 14.0 3.7 202 84 -176 112 86 -006 NOA 

 

 

  

 

 

 

 2011, 

2012  2013  

 

 

 3.91).  

 

 

  88%  2.0-2.9  12%  

3.0-3.9.  (  3.92). 

 3.91  

 23  

 (2008-2016). 
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88%

12%

2.0-2.9
3.0-3.9

 
       3.92  2.0-5.9  23 . 

 

 

  

,  

 

,  

 

,  

 

 

.  

 

  

 

 20.0 km.  

 3.9  

 10.6 km. 

 

 

 

 , 

 38.0 km,  2008  6.4. 

 

 (Karakostas et al, 2003). 
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  24  , ,  25 

 

 20.0 km.  
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 3.17 

 24. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

15/03/2009 04:34:55.0 39.10 24.58 26.0 4.0 142 79 -006 233 84 191 NOA 

15/03/2009 04:35:46.0 39.08 24.52 09.0 4.1 139 68 -002 230 88 -158 AUTH 

15/03/2009 04:35:45.8 39.08 24.51 10.0 4.0 - - - 229 59 -170 UOA 

13/04/2015 03:49:02.0 39.11 24.56 04.0 4.3 320 43 -012 059 82 -132 NOA 

 

  

 

 

, 

 

,  

2009  2015.  25 

(100%)  

 2  

4.0-4.9 (8%),  5  

 3.0-3.9 (20%)  

18  2.0-2.9 

(72%) (  3.95  

3.96). 
 

72%

20%

8%

2.0-2.9
3.0-3.9
4.0-4.5

 
       3.96  2.0-5.9  24 . 

 3.95  

 24  

 (2008-2016). 
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 3.18 

 25. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

19/03/2008 23:01:53.0 38.92 24.15 08.0 4.1 121 86 -002 211 88 184 NOA 

19/03/2008 23:01:52.9 38.93 24.16 12.0 4.0 - - - 011 53 -179 UOA 

13/02/2012 09:40:42.9 38.88 24.14 16.0 3.9 271 83 -174 180 83 -007 NOA 

 

  

 

 

 (  3.99) 

 

 

 (2010, 

2012, 2014). , 

 

 

 3.0-

3.9,  

 

27% (  3.100).  

 

71%

27%

2%

2.0-2.9
3.0-3.9
4.0-4.5

 
 3.100  2.0-5.9  25 . 

 3.99  

 25  

 (2008-2016). 
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 3.19 

 26. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

27/10/2015 01:25:51.0 38.92 24.33 14.0 4.4 148 78 -014 241 76 -168 NOA 

27/10/2015 01:25:52.0 38.93 24.34 12.0 4.4 152 86 -013 243 77 -176 AUTH 

27/10/2015 01:25:51.8 38.92 24.36 15.0 4.4 - - - 242 80 -170 UOA 

 

  2015  

, 

 

 

 

 

 3.103).  

 

 

 

 2.0-2.9  83% (  

3.104). 

 

83%

14% 3%

2.0-2.9
3.0-3.9
4.0-4.5

 
 3.104  2.0-5.9  26 . 
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 26  
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 2008  2011.  
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 38%. 
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,  52%.  

. 

,  4.0-4.9  10%. 
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 3.20 

 28. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

06/08/2012 15:22:11.0 38.75 24.83 29.0 3.8 062 67 174 154 85 023 NOA 

06/08/2012 15:22:12.2 38.75 24.85 10.0 3.8 062 68 175 - - - UOA 

 

 

  

 

 

, 

 

 

 2012  2015 

 3.110).  

 25 

,  

 4.0 (4%),  

 3.0-3.9 

(12%)    

 2.0-2.9 (84%) 

 3.111). 

 

84%

12%
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 3.111  2.0-5.9  28 . 

 3.110  

 28  

 (2008-2016). 
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 3.21 

 29. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

26/08/2016 13:37:32.0 38.57 24.51 06.0 3.9 093 47 -123 317 52 -059 NOA 

 

 

  

 

 

 (  3.113) 

 

 

 2013.  

 2009  2011 

 

.  

 

 1%   4.0-4.9, 

 16%  3.0-3.9  83%  2.0-2.9 (  3.114). 

 

83%

16% 1%
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3.0-3.9
4.0-4.5

 
          3.114  2.0-5.9  29 . 

 3.113  

 29  

 (2008-2016). 
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  30  
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,  (  

3.117).  
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 23-29 (  3.118). 
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   (Karakostas et al, 2010b). 
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  (  

3.22), ,  

,  20°  (  3.122).  

, . 

 

 3.22 

 31. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

09/11/2009 00:06:10.2 39.84 22.97 17.0 3.4 122 58 -148 013 62 -036 NOA 

09/11/2009 00:06:10.7 39.67 22.94 10.0 3.9 290 20 -110 - - - UOA 

 

 

  

 

 

,  

 

 

 2008  

2009.  

 2010  

2011,  2012, 

2013, 2014, 2015  2016 

)  

 (  3.123).  

 

 

,  

 3.0-3.9  4.0-4.9  (25%  8%, 

) (  3.124). 

 

 3.123  

 31  

 (2008-2016). 

 

5/12/2016 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



 138 

67%

25%

8%

2.0-2.9
3.0-3.9
4.0-4.9

 
            3.124  2.0-5.9  31 . 

 

 

  

, 

 

.  

 

, 

 

 

 (  3.125). 

 

 

 7.5  10.0 km, 

 

 2.5 km.  

 

4.3  7.6 km . 

 

 

 

 
 

 

 3.125 , -

 ( ),  

 ( ). 

 

5/12/2016 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



 139 

 32 

 

 .  29 

,  

 AUTHH,  25.0-30.0 km.  

 

 
 3.126  

 32. 

 

 

  (  3.23), 

 

 70°  (AUTH,  3.126). ,  

. 

5/12/2016 Ψηφιακή Βιβλιοθήκη Θεόφραστος - Τμήμα Γεωλογίας - Α.Π.Θ.



 140 

 3.23 

 32. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

20/05/2016 08:45:33.0 39.27 22.93 16.0 4.1 125 60 -066 264 37 -125 NOA 

20/05/2016 08:45:34.0 39.27 22.93 13.0 4.0 145 77 -019 240 72 -167 AUTH 

 

 

  

 

 

,  

 

 

 2013  2016 

 3.127).  

 

 90%  

 

 2.0-2.9 (  

3.128). 

 

 

90%

7% 3%

2.0-2.9
3.0-3.9
4.0-4.9

 
          3.128  2.0-5.9  32 . 
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 32  
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 3.24 

 33. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

21/01/2009 11:49:20.0 39.02 23.40 26.0 3.5 204 87 160 295 70 002 NOA 

11/02/2010 01:47:10.0 39.08 23.34 12.0 3.6 225 52 -151 116 66 -041 NOA 

11/02/2010 02:50:36.0 39.08 23.32 14.0 3.7 233 63 -136 119 51 -034 NOA 

 

 

  

 

 

,  

2008  2010  

 

 (  

3.132).  

 

 84%  2.0-2.9 

 16%  3.0-3.9.  

 3.9 (  3.133). 

84%

16%

2.0-2.9
3.0-3.9

 
          3.133  2.0-5.9  33 . 

 3.132  

 33  

 (2008-2016). 
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 3.25 

 34. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

14/10/2008 02:06:37.6 38.71 23.54 13.1 5.2 254 52 -136 134 57 -047 GCMT 

14/10/2008 02:06:35.0 38.85 23.63 07.0 5.0 245 42 184 119 62 -057 NOA 

14/10/2008 02:06:34.3 38.84 23.61 05.0 5.2 253 20 -145 - - - UOA 

09/03/2010 02:55:02.1 38.87 23.64 24.0 4.7 224 64 192 128 79 -026 NOA 

09/03/2010 02:55:02.0 38.86 23.64 06.0 4.5 218 65 174 310 85 025 AUTH 

 

 

 

  

 

 

 

 

 2008 

 3.135).  

 

 

2009  2010,  

 

2008.  2012  

 

 

.  

 

 

 5.0-5.9  1%,  

 4.0-4.9  2%,  2.0-2.9 

 85% (  3.136). 

 3.135  

 34  

 (2008-2016). 
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 3.26 

 35 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

26/10/2012 23:16:44.0 38.96 22.91 16.0 4.4 238 62 -129 119 46 -040 NOA 

26/10/2012 23:16:45.3 38.95 22.90 20.0 4.4 235 56 -125 - - - UOA 
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 3.27 

 36. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

25/06/2008 20:59:44.0 38.73 22.88 07.0 4.2 294 43 -069 086 50 -131 NOA 

25/06/2008 20:59:42.4 38.72 22.82 12.0 4.2 283 43 -077 - - - UOA 

01/02/2014 08:14:05.5 38.55 22.81 16.8 4.9 298 37 -056 077 60 -113 GCMT 

28/04/2014 03:49:50.0 38.69 22.81 09.0 3.7 286 30 -076 090 61 -098 NOA 

22/05/2016 06:25:24.0 38.67 22.83 06.0 3.9 225 70 157 324 68 022 NOA 

 

  

 

 

 

 

 

 

2008  2009,  

 

 2011  2012 (  

3.143).  

 

 2%  

 4.0-4.9,  15% 

 3.0-3.9  

83%  2.0-2.9 (  3.144). 

83%

15% 2%
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3.0-3.9
4.0-4.9

 
         3.144  2.0-5.9  36 . 

 3.143  

 36  

 (2008-2016). 
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 3.28 

 37. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

04/11/2013 22:09:18.0 38.92 23.13 07.0 3.8 087 76 -142 347 53 -017 NOA 

12/11/2013 18:09:28.2 38.91 23.10 14.0 4.9 043 83 -171 312 81 -007 NOA 

12/11/2013 18:09:28.2 38.92 23.10 10.0 4.9 044 83 -176 313 86 -007 AUTH 
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 2008, 
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 (2008-2016). 
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 3.29 

 38. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

             

02/01/2009 14:42:54.9 38.80 23.48 08.0 4.2 - - - 267 26 -141 UOA 

04/01/2009 14:43:07.0 38.77 23.50 07.0 3.8 083 57 -080 246 35 156 NOA 

30/01/2013 04:27:25.0 38.77 23.36 07.0 3.8 076 49 -115 291 47 -064 NOA 

 

  

 

 

 

 

 

 2012,  

 

 

 3.151).  
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          3.152  2.0-5.9  38 . 
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 (2008-2016). 
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 3.30 

 39. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

17/11/2014 23:05:58.6 38.54 23.46 18.2 5.3 041 53 -143 287 61 -044 GCMT 

17/11/2014 23:05:55.4 38.64 23.40 13.0 5.2 057 40 -120 275 56 -067 NOA 

17/11/2014 23:05:56.0 38.66 23.41 10.0 5.2 026 79 -161 292 71 -011 AUTH 

17/11/2014 23:05:55.4 38.64 23.41 10.0 5.2 - - - 275 58 -066 UOA 

17/11/2014 23:09:03.8 38.56 23.47 23.4 5.2 214 82 -158 121 68 -009 GCMT 

17/11/2014 23:09:03.2 38.64 23.41 12.0 5.1 050 55 -148 301 64 -039 NOA 

17/11/2014 23:09:03.4 38.65 23.43 10.0 5.0 034 80 -166 302 76 -010 AUTH 

17/11/2014 23:09:03.9 38.64 23.40 12.0 5.1 - - - 294 67 -064 UOA 

09/06/2015 01:09:06.1 38.51 23.43 12.6 5.3 234 70 -164 139 75 -021 GCMT 

09/06/2015 01:09:03.0 38.62 23.39 14.0 5.2 229 82 166 321 76 008 NOA 

09/06/2015 01:09:03.6 38.64 23.40 10.0 5.2 051 81 -062 318 72 -009 AUTH 

09/06/2015 01:09:02.9 38.61 23.37 11.0 5.2 - - - 117 74 -050 UOA 
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 3.31 

 40. 

Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

12/11/2009 07:26:17.3 38.61 23.59 11.0 3.9 289 28 -098 - - - UOA 

07/02/2010 10:18:19.0 38.57 23.68 09.0 3.8 124 88 -004 215 86 182 NOA 

07/02/2010 10:18:17.8 38.57 23.67 19.0 4.3 305 44 -095 - - - UOA 
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Date Time Lat Lon Dep M Nodal plane 1 Nodal plane 2 Source 

        

19/03/2008 23:01:53.0 38.92 24.15 08.0 4.1 121 86 -002 211 88 184 NOA 

19/03/2008 23:01:52.9   12.0 4.0 011 53 -179 - - - UOA 

25/06/2008 20:59:44.0 38.73 22.88 07.0 4.2 294 43 -069 086 50 251 NOA 

25/06/2008 20:59:42.4   12.0 4.2 283 43 -077 - - - UOA 

03/08/2008 00:39:16.1 39.58 23.86 14.0 5.1 252 82 152 - - - AUTH 

03/08/2008 00:39:16.0   10.0 5.1 247 68 183 156 88 -022 NOA 

03/08/2008 00:39:19.6   12.0 5.3 267 52 -143 152 61 -044 GCMT 

03/08/2008 00:52:54.0   11.0 4.3 152 79 -009 243 81 191 NOA 

03/08/2008 00:52:54.6   12.0 4.2 056 68 149 - - - UOA 

03/08/2008 01:56:24.0   15.0 4.2 339 85 -003 069 87 185 NOA 

03/08/2008 01:56:22.6   08.0 4.1 337 88 002 - - - AUTH 

03/08/2008 01:56:23.6   12.0 4.1 077 79 148 - - - UOA 

14/10/2008 02:35:47.0 38.85 23.62 07.0 4.0 098 54 -069 - - - AUTH 

14/10/2008 02:06:35.0   07.0 5.0 245 42 224 119 62 -057 NOA 

14/10/2008 02:06:34.3   05.0 5.2 253 20 -145 - - - UOA 

14/10/2008 02:35:47.0   09.0 3.9 103 68 -061 227 36 219 NOA 

14/10/2008 02:06:37.6   13.1 5.2 254 52 -136 134 57 -047 GCMT 

14/10/2008 02:35:46.3   19.0 4.1 115 34 -119 - - - UOA 

15/10/2008 19:29:24.8 38.85 23.67 09.0 4.2 119 67 -010 - - - AUTH 

15/10/2008 19:29:24.0   12.0 4.2 123 76 -005 215 85 194 NOA 

15/10/2008 19:29:23.3   06.0 4.1 118 46 -028 - - - UOA 

12/12/2008 17:54:03.0 39.48 23.71 14.0 4.0 318 89 007 228 83 179 NOA 

12/12/2008 17:54:02.7   06.0 4.1 038 90 -135 - - - UOA 

27/12/2008 08:27:02.8 42.12 24.05 06.0 4.2 193 47 -094 - - - AUTH 

27/12/2008 08:27:02.0   13.0 4.1 146 85 -007 236 83 185 NOA 

27/12/2008 08:27:03.1   09.0 4.2 259 46 -118 - - - UOA 

27/12/2008 20:09:20.0   14.0 4.4 145 71 -017 240 74 200 NOA 

27/12/2008 20:09:21.1   15.0 4.4 281 37 -102 - - - UOA 
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02/01/2009 14:42:54.0 38.80 23.52 14.0 4.1 096 66 -058 219 39 220 NOA 

02/01/2009 14:42:54.9   08.0 4.2 267 26 -141 - - - UOA 

04/01/2009 14:43:07.0 38.77 23.50 07.0 3.8 083 57 -080 246 35 256 NOA 

13/01/2009 11:57:34.0 39.97 23.77 20.0 4.1 144 37 -057 285 59 -113 NOA 

13/01/2009 11:57:34.9   11.0 3.8 353 28 -051 - - - UOA 

21/01/2009 11:49:20.0 39.02 23.40 26.0 3.5 295 70 002 204 87 160 NOA 

15/03/2009 04:35:46.0 39.08 24.52 09.0 4.1 139 68 -002 230 88 -158 AUTH 

15/03/2009 04:34:55.0   26.0 4.0 142 79 -006 233 84 191 NOA 

15/03/2009 04:35:45.8   10.0 4.0 229 59 -170 - - - UOA 

28/04/2009 22:02:38.0 39.38 24.07 03.0 4.0 294 58 009 199 82 147 AUTH 

28/04/2009 22:02:38.0   11.0 4.0 290 71 001 200 89 161 NOA 

28/04/2009 22:02:38.0   23.0 3.8 022 60 177 - - - UOA 

01/07/2009 10:54:36.0 39.94 24.06 05.0 4.0 139 87 004 049 86 177 AUTH 

01/07/2009 10:54:34.0   04.0 4.0 324 67 -017 061 75 204 NOA 

09/11/2009 00:06:10.2 39.84 22.97 17.0 3.4 122 58 -148 013 62 -036 NOA 

09/11/2009 00:06:10.7   10.0 3.9 290 20 -110 - - - UOA 

12/11/2009 07:26:47.0 38.61 23.53 25.0 3.8 036 76 -100 252 16 -055 NOA 

12/11/2009 07:26:17.3   11.0 3.9 289 28 -098 - - - UOA 

07/02/2010 10:18:19.0 38.57 23.68 09.0 3.8 124 88 -004 215 86 182 NOA 

07/02/2010 10:18:17.8   19.0 4.3 305 44 -095 - - - UOA 

11/02/2010 01:47:10.0 39.08 23.34 12.0 3.6 225 52 -151 116 66 -041 NOA 

11/02/2010 02:50:36.0 39.08 23.32 14.0 3.7 233 63 -136 119 51 -034 NOA 

09/03/2010 02:01:00.0 38.86 23.63 12.0 4.2 222 77 -173 131 83 -013 AUTH 

09/03/2010 02:01:01.0   06.0 4.0 222 49 -175 128 85 -041 NOA 

09/03/2010 02:55:02.1 38.86 23.64 06.0 4.5 310 85 025 218 65 174 AUTH 

09/03/2010 02:55:02.0   24.0 4.7 128 79 -026 224 64 192 NOA 

20/03/2010 20:24:48.0 39.53 23.47 34.0 4.4 310 80 -017 043 72 -171 NOA 

11/05/2010 07:03:36.0 38.67 23.78 07.0 3.8 275 45 -073 072 46 -107 NOA 

11/05/2010 07:03:37.0   12.0 3.7 094 58 -084 263 32 261 NOA 

16/07/2010 18:53:12.4 39.32 24.05 09.0 4.9 033 76 -166 300 76 -014 AUTH 

16/07/2010 18:53:10.9   24.0 5.1 030 74 189 297 82 -016 NOA 

16/07/2010 18:53:10.5   15.8 5.0 030 66 -174 298 85 -025 GCMT 

16/07/2010 18:53:10.5   28.0 4.9 300 60 -040 - - - UOA 

29/08/2010 00:51:58.0 38.67 23.39 14.0 4.1 292 84 -011 023 79 186 NOA 

29/08/2010 00:51:57.6   17.0 4.0 290 30 -100 - - - UOA 

29/08/2010 05:38:35.0   06.0 3.8 153 76 -025 249 65 -166 NOA 
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29/08/2010 05:38:35.1   17.0 3.8 260 40 -100 - - - UOA 

02/09/2010 03:53:00.0 38.23 23.17 06.0 3.9 195 58 -167 098 79 -033 AUTH 

02/09/2010 03:53:04.0   20.0 3.8 264 54 -088 081 36 267 NOA 

02/09/2010 03:53:07.0   17.0 4.2 270 60 -090 - - - UOA 

02/10/2010 13:30:13.0   17.0 4.1 053 73 178 143 88 016 NOA 

09/11/2010 12:04:59.0 38.67 23.31 05.0 3.4 124 28 -130 001 48 -044 NOA 

29/11/2010 16:03:33.0 40.54 23.57 06.0 3.5 100 55 -062 238 43 -124 NOA 

21/12/2010 21:52:14.0 39.23 23.55 07.0 3.8 235 60 -163 137 75 -030 NOA 

23/12/2010 01:35:50.0 40.05 24.77 17.0 4.5 323 73 027 224 64 161 NOA 

23/12/2010 01:35:51.0   14.0 4.1 155 85 017 - - - UOA 

23/12/2010 01:40:17.0   16.0 4.2 314 70 -018 050 73 201 NOA 

20/01/2012 22:58:42.8 41.88 23.35 12.0 3.5 008 60 -157 266 69 -031 NOA 

13/02/2012 09:40:42.9 38.88 24.14 16.0 3.9 180 83 -007 271 83 -174 NOA 

14/02/2012 01:34:40.1 40.13 24.09 05.0 5.1 298 52 -085 109 38 -097 AUTH 

14/02/2012 01:34:38.7   05.0 5.1 084 47 -131 316 55 -054 NOA 

14/02/2012 01:34:39.0   12.0 5.2 102 45 -107 306 48 -073 GCMT 

14/02/2012 01:34:39.7   14.0 5.1 128 33 -132 - - - UOA 

14/02/2012 21:45:59.4   04.0 3.4 288 61 -043 042 52 -143 NOA 

15/02/2012 15:23:29.8 40.14 24.08 24.0 3.6 120 31 -148 002 73 -063 NOA 

18/02/2012 21:49:02.0 40.12 24.07 10.0 3.6 112 38 -147 354 69 -056 NOA 

21/02/2012 16:31:49.9 40.14 24.06 05.0 3.3 348 67 -083 152 23 -106 NOA 

04/03/2012 03:31:09.8 40.13 24.06 04.0 5.1 294 48 -090 115 42 -090 AUTH 

04/03/2012 03:31:07.9   06.0 5.2 097 54 -117 318 43 -057 NOA 

04/03/2012 03:31:08.4   12.0 5.3 115 44 -101 309 47 -080 GCMT 

04/03/2012 03:31:08.5   21.0 5.1 129 31 -072 - - - UOA 

04/03/2012 07:45:16.0   04.0 3.6 295 52 -035 049 62 -137 NOA 

15/04/2012 02:05:24.3 40.14 24.05 14.0 3.6 085 37 -176 351 87 -052 NOA 

25/04/2012 10:06:59.9 40.18 24.98 16.0 4.0 137 45 -026 246 71 -133 NOA 

12/05/2012 20:46:09.1 40.15 24.01 05.0 3.8 070 69 -097 268 21 -073 NOA 

08/06/2012 11:46:04.0 39.55 23.51 13.0 3.8 331 78 011 238 78 167 NOA 

28/06/2012 13:11:29.0 39.00 23.14 06.0 4.2 230 64 172 324 83 026 AUTH 

28/06/2012 13:11:30.0   13.0 4.3 253 46 -127 120 54 -057 NOA 

02/08/2012 10:30:39.0 39.26 23.71 10.0 4.2 218 84 174 309 84 006 AUTH 

02/08/2012 10:30:41.0   08.0 4.2 211 72 166 305 77 017 NOA 

02/08/2012 10:30:40.7   07.0 4.2 218 71 071 - - - UOA 

06/08/2012 15:22:11.0 38.75 24.83 29.0 3.8 062 67 174 154 85 023 NOA 
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06/08/2012 15:22:12.2   10.0 3.8 062 68 175 - - - UOA 

09/09/2012 19:30:20.0 40.05 24.75 08.0 4.7 309 90 014 219 76 180 AUTH 

09/09/2012 19:30:22.0   07.0 4.6 315 75 006 223 84 165 NOA 

09/09/2012 19:30:21.4   06.0 4.6 318 69 014 - - - UOA 

09/09/2012 19:47:46.0   10.0 3.9 141 85 031 048 58 175 NOA 

09/09/2012 19:47:47.2   15.0 3.9 136 89 028 - - - UOA 

10/09/2012 01:31:24.4 40.02 24.73 06.0 3.2 035 65 -175 302 84 -024 NOA 

24/09/2012 19:18:37.0 39.03 23.16 23.0 4.0 132 57 -031 241 64 -143 NOA 

24/09/2012 19:18:38.2   18.0 4.0 136 69 -023 - - - UOA 

09/10/2012 06:33:54.0 39.42 22.97 16.0 3.8 134 56 -050 257 51 -134 NOA 

09/10/2012 06:33:54.8   14.0 3.7 260 55 -140 - - - UOA 

26/10/2012 23:16:46.4 38.96 23.91 16.0 4.4 238 62 -129 119 46 -040 NOA 

26/10/2012 23:16:44.0   29.2 4.8 093 42 -093 277 48 -088 GCMT 

26/10/2012 23:16:45.3   20.0 4.4 235 56 -125 - - - UOA 

19/11/2012 07:09:40.0 40.12 24.06 07.0 3.7 137 45 -046 263 60 -125 NOA 

19/11/2012 07:09:41.0   13.0 3.7 253 65 -139 - - - UOA 

03/12/2012 21:40:15.0 39.53 23.52 05.0 4.2 068 85 -170 337 80 -005 AUTH 

03/12/2012 21:40:15.0   02.0 4.1 063 64 -168 328 79 -027 NOA 

03/12/2012 21:40:16.2   11.0 4.2 327 84 -031 - - - UOA 

04/12/2012 09:41:14.0 39.54 23.53 03.0 3.9 058 45 -142 300 64 -051 NOA 

30/01/2013 04:27:25.0 38.77 23.36 07.0 3.8 076 49 -115 291 47 -064 NOA 

13/03/2013 23:09:01.0 39.21 23.49 07.0 3.8 050 79 -165 317 75 -012 AUTH 

13/03/2013 23:09:01.0   06.0 3.7 052 74 -148 312 60 -019 NOA 

04/11/2013 22:09:18.0 38.92 23.13 07.0 3.8 087 76 -142 347 53 -017 NOA 

12/11/2013 18:09:30.9 38.92 23.10 10.0 4.9 044 83 -076 313 86 -007 AUTH 

12/11/2013 18:09:28.2   14.0 4.9 043 83 -171 312 81 -007 NOA 

12/11/2013 18:09:28.2   19.2 4.9 133 75 -012 227 78 -164 GCMT 

18/12/2013 21:20:06.0 39.83 25.42 13.0 4.0 047 88 -172 316 82 -002 AUTH 

18/12/2013 21:20:07.0   14.0 4.1 046 79 -161 313 72 -011 NOA 

01/02/2014 08:14:05.5 38.72 22.74 06.0 4.6 276 35 -079 083 56 -098 AUTH 

01/02/2014 08:14:03.2   05.0 4.7 252 17 -110 093 74 -084 NOA 

01/02/2014 08:14:04.0   16.8 4.9 298 37 -056 077 60 -113 GCMT 

01/02/2014 08:14:03.5   05.0 4.7 254 18 -120 - - - UOA 

06/02/2014 07:58:26.0 38.69 22.76 10.0 4.4 077 50 -118 296 48 -061 NOA 

06/02/2014 07:58:26.5   11.0 4.4 298 49 -066 - - - UOA 

28/04/2014 03:49:50.0 38.69 22.81 09.0 3.7 090 61 -098 286 30 -076 NOA 
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28/04/2014 03:49:50.9   13.0 3.7 286 32 -076 - - - UOA 

06/05/2014 02:00:00.0 39.34 23.88 09.0 4.3 057 88 -175 327 85 -002 AUTH 

06/05/2014 02:00:01.0   08.0 4.2 235 86 172 326 82 004 NOA 

06/05/2014 02:00:01.5   14.0 4.3 324 82 -001 - - - UOA 

20/05/2014 23:30:44.1 39.53 24.20 10.0 4.3 026 83 179 116 89 007 NOA 

24/05/2014 14:40:23.0 40.02 24.30 06.0 4.0 268 81 -168 176 78 -010 NOA 

24/05/2014 14:40:24.1   11.0 4.1 071 89 -166 - - - UOA 

24/05/2014 16:50:01.0 40.03 24.32 07.0 4.3 264 86 -174 174 84 -004 NOA 

24/05/2014 16:50:02.1   08.0 4.3 086 85 -174 - - - UOA 

25/05/2014 00:07:59.0 40.02 24.32 07.0 4.4 084 88 172 175 82 002 NOA 

25/05/2014 00:08:00.3   14.0 4.4 085 87 -176 - - - UOA 

29/05/2014 06:00:55.0 40.05 24.40 04.0 3.9 127 48 -056 262 52 -122 NOA 

06/06/2014 12:21:03.0 39.76 23.10 12.0 4.2 354 89 010 264 80 179 AUTH 

06/06/2014 12:21:04.7   08.0 4.2 058 78 -176 - - - UOA 

06/06/2014 17:10:23.0   14.0 4.2 177 81 -010 269 80 -171 NOA 

06/06/2014 17:10:24.0   14.0 4.1 149 88 -02 240 69 -178 NOA 

06/06/2014 17:10:24.1   12.0 4.1 059 78 -171 - - - UOA 

22/08/2014 04:27:57.2 39.92 23.46 06.0 5.1 138 50 -031 249 67 -136 NOA 

22/08/2014 04:27:53.0   12.0 5.2 132 50 -052 261 53 -127 GCMT 

22/08/2014 04:27:53.8   09.0 5.1 243 77 -160 - - - UOA 

04/09/2014 17:43:41.7 40.13 24.87 06.0 4.9 058 73 -176 327 87 -017 NOA 

04/09/2014 17:43:38.0   12.0 4.9 059 83 -178 328 88 -007 GCMT 

04/09/2014 17:43:39.8   06.0 4.8 060 74 -172 - - - UOA 

29/09/2014 08:15:07.0 39.31 24.04 06.0 3.9 276 58 -018 016 75 -147 NOA 

05/11/2014 20:51:39.0 39.14 24.19 14.0 3.7 202 84 -176 112 86 -006 NOA 

17/11/2014 23:05:58.6 38.66 23.41 10.0 5.2 026 79 -161 292 71 -011 AUTH 

17/11/2014 23:05:55.4   13.0 5.2 057 40 -120 275 56 -067 NOA 

17/11/2014 23:05:56.0   18.2 5.3 041 53 -143 287 61 -044 NOA 

17/11/2014 23:05:55.4   10.0 5.2 275 58 -066 - - - UOA 

17/11/2014 23:09:03.8 38.65 23.43 10.0 5.0 302 76 -010 034 80 -166 AUTH 

17/11/2014 23:09:03.2   12.0 5.1 301 64 -039 050 55 -148 NOA 

17/11/2014 23:09:03.4   23.4 5.2 121 68 -009 214 82 -158 GCMT 

17/11/2014 23:09:03.9   12.0 5.1 294 67 -064 - - - UOA 

17/11/2014 23:40:36.0   20.0 3.9 129 87 005 039 85 177 NOA 

17/11/2014 23:40:36.9   16.0 3.9 037 85 174 - - - UOA 

18/11/2014 01:13:47.0 38.64 23.41 08.0 3.8 283 51 -077 083 41 -105 NOA 
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19/11/2014 00:37:26.0 38.64 23.42 12.0 3.8 072 67 -139 323 53 -030 NOA 

19/11/2014 00:37:27.2   16.0 3.8 289 72 -067 - - - UOA 

09/06/2015 01:09:06.1 38.64 23.40 10.0 5.2 051 81 -062 318 72 -009 AUTH 

09/06/2015 01:09:03.0   14.0 5.2 229 82 166 321 76 008 NOA 

09/06/2015 01:09:03.6   12.6 5.3 234 70 -164 139 75 -021 GCMT 

09/06/2015 01:09:02.9   11.0 5.2 117 74 -050 - - - UOA 

26/03/2015 12:00:41.0 39.28 24.75 06.0 4.2 147 87 -004 237 86 -176 AUTH 

26/03/2015 12:00:41.0   03.0 4.1 057 84 -165 326 75 -007 NOA 

26/03/2015 12:00:41.1   15.0 4.1 060 90 -160 - - - UOA 

13/04/2015 03:49:02.0 39.11 24.56 04.0 4.3 059 82 -132 320 43 -012 NOA 

27/10/2015 01:25:51.0 38.93 24.34 12.0 4.4 152 86 -013 243 77 -176 AUTH 

27/10/2015 01:25:52.0   12.0 4.4 148 78 -014 241 76 -168 NOA 

27/10/2015 01:25:51.8   15.0 4.4 242 80 -170 - - - UOA 

24/02/2016 14:41:40.0 36.07 23.85 55.0 3.8 223 80 -048 324 43 -165 NOA 

09/05/2016 17:29:19.0 38.85 23.62 16.0 3.7 154 56 -016 254 77 -145 NOA 

20/05/2016 08:45:33.0 39.27 22.93 13.0 4.0 145 77 -019 240 72 -167 AUTH 

20/05/2016 08:45:34.0   16.0 4.1 125 60 -066 264 37 -125 NOA 

22/05/2016 06:25:24.0 38.67 22.83 06.0 3.9 225 70 157 324 68 022 NOA 

11/06/2016 08:29:45.0 39.23 23.73 14.0 4.1 224 64 160 323 72 028 NOA 

26/08/2016 13:37:32.0 38.57 24.51 06.0 3.9 093 47 -123 317 52 -59 NOA 
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