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Abstract

The Caucasus mountain belts may be considered as the northernmost boundary of
the collision created by the impinging of Arabia to Eurasia. In this study, we jointly
invert receiver functions and surface wave data to estimate the velocity structure under a
combined seismic network in Georgia covering the central-western part of the Greater
and Lesser Caucasus. This seismic network consists of 10 broadband stations from the
Institute of Earth Sciences, Academia Sinica of Taiwan and the other 4 from the Georgia
Seismic Center. The method can obtain the detail velocity structure with little trade-off
between absolute velocity and depth of the discontinuity.

For the surface wave constraints, we extract surface Rayleigh wave phase
dispersion using two-station method and the results indicate that the phase velocity
under the Lesser Caucasus is higher than Great Caucasus by 0.25 km/s in average. As
for the receiver functions, we select teleseismic earthquakes and deconvolve Z from R
components for each station using different Gaussian filters. Because of the azimuthal
variations and ray parameter-dependent variations are found at some stations, we first
focus on the earthquakes with back azimuth from 90°to 120°.

The Moho depth obtained by joint inversion is about 40-50 km for the stations in
the Greater Caucasus, and the depth increases toward the eastern part of the array under
the central Great Caucasus. The results are consistent with the depths obtained using the
H-x stacking technique. As for the Lesser Caucasus, the boundary of Moho is less
obvious, with a wider zone of gradient between 45 and 65 km. The Moho depth is 2-5
km shallower than the previous estimates using a threshold value Vs = 4.2 km/s as the
definition. Interestingly, we discover a very thin but sharp low-velocity layer at the

depth of 5 km beneath station TRLT, which is located on the Javakheti volcanic plateau



with active earthquake swarms nearby. More evidences are required to confirm whether
the low-velocity layer is associated with a magma chamber underneath, similar to the
findings from the receiver function studies in the Altiplano-Puna volcanic region,

Central Andes.

Keywords: Caucasus, crustal structure, receiver function, continental collision, surface

wave
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BHePs 5 B M AE Y SRIgHEK 2 g H # £ & 4P & 4= PpPms 2 PsPms+PpSms -
BT RS L R TP RRIE Y L R AT LR R

Sfc s dicd FALAPE 3 8 PRI Tl L £ 1R K TP kit B (V) S

BAE R (Vo) % 4 Bk (H) 2 %45 11t 4n Ps ~ PpPms 2 PsPms+PpSms & b1

1 1
Too=H| [S5=p" =[5 P’
Ps ( V52 p JVPZ p J

1 2 1 2
TPmes:H( V_Sz_p +J\/_P2_p ] (24)
1
T posms = 2H ——pzj
PsPms+Pps [VSZ

d

H¥op Lo~ Pk el A 4 (ray parameter)  FlHdc S i Ap $id B AR A 2E

2

-k

St i R (V)8 B (H)2 I el o 98 (trade-off) 5 & % » 31 & e $d &
Lo Ay dzma? 2 ¥ s FR (Ammon etal., 1990) -
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(@)

station
free surface
— P wave
H= 40km
= Swave Vp = 6.3 km/s
Vp/Vs=1.73
Moho
PpPms PsSms Pp Ps Vp =8 km/s
Ppsms UPNS =1.73
+
PsPms

(b)

ray parameter 0.065

r~r~—r 1 1 *~r~—rrrrrrrT Tt Tt T T T

Direct P

Ps PpPms

PsSms

PsPms+PpSms

| - IR I ST SN (NN (N S U I T

I I | P IS N IS NS ST
-4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Time (s)

B 21 Hfoddkcz LA APRIEE AT LB (@) 7 E AT R B sk? &
AR Z BEH S X e iRk (b) 2 41* (B3] % s -8k (ray parameter)
0.065s/km 3+ 5 2 & S fafcmfud 5 2 ¢ ¢ ZHE@E BRI AP S HE &
P k2 |pF -
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fRe s8N SRyl Y hE R R K L enjRe ws 2 AR
TR 4P ",f EE R A B gk A 4p ¥ #.48 € (Ligorria & Ammon, 1999) -
d 3 ’ér_*i;?iﬂé#ﬁ“f% PR VWL AR REE MG R E AL B FERE
B p A iy 4ok BEE (water level) 4 5 #4110 % (Ammon, 1991) » f (BT
& % #% (side-lobe) »c vt o §F TR EFTRAME > A SipdkEE PP P E > §

F_*

RECSIFADGNTERTE > FIPUPAPAATY Y @ RSN AW LA
$ﬁw%%1%%°
BFRBEAZR>ABTSEF B RIE LY £3 o kT o k2K it

(cross-correlation) » i =& 3 4v 4% Jc S0 fieer % Helic £ B DT IR endik e

Sk A HoriE 2 Bjn Bl B LR v AR TR RS g R KT e k)
# % #p 02 ( Ligorria and Ammon,1999 ) -

PO E TR e BEE v A F LB R B S i G(f) M gt

( ) a1 (2.5)

Hoe a@* 43 frpt 0% A (width of Gaussian filter) » a &A% % #rid F erif

RARE > BHENEL AT > AN U2 apF g Eralic RgELIE B0 01 (B

2.2) -

TR iE MR LR 2 S LA T R - T MM 0 Bk A SRR e
dfie O(t) 5 % - TR A2 RSl B RS el v AR T % 71

HEME AET Sk B RS A BF L AR B RS REA
R > AR E B LR AR R - T AR Bk S JRIF 2 R R
Bk O(t) B AR T T e AR A ) 3 - B B fE T LT T 0g(t)a(t)....0n(0)
P bR B o B TR BEAR A T TR e e BY on SRSk (R

23)c BELE X PAELLLZ FF - HRlEaRp o
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a=0.5
a=1.0
a=1.5
a=2.0
a=2.5

2.0

Frequency (Hz)

B 22 70 aidz 3 ¥kl olicd SF o

P-Velocity (km/s)
2 4 6 8 l

Grlfl'l
L -

gfgamabim-s

Depth (km)

0 10 20 X 40
Time (s)

Bl 23 MHRBEARE ST LB 2R E 6k 23 AH3 > + B :
7F%@ﬁ&%@ﬁﬁ&&%%a?%$$§§ﬂﬁ&o§Tﬁ§ﬁ$ﬁﬁ%ﬂ

W ¥ggE %% o (4 p Ligorria and Ammon, 1999 )
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2.3 BEb A 72
2ok i EF AETR AR kB2 B> XA G F 4 (Rayleigh wave)
g1i2 % 4 (Lovewave) A fEAlfE - Tl e Z P SVAfEanE hld BiTe A
B HiRE o FREFNPF LR ERA AN e 2o s B4k 2 SHTE o &6
@AY - BERPRERATTRA - FUFR O EPE O R FAT EEF e
B 2.4 #7570 > ¥ 20s cF Ik ApE B i BT 30 R AR 0 @ F& 100 km v
T2 S BT BlE RREREB0s = ikl o
AR 2 AEREFF FEP R > H @A S EE R (group velocity) &
tpiE B (phase velocity) - 3 B F e £enilyl Lk ¢ chidfd B > fpd B B 5
B R o A oG AMEATY MK S R A FIFAFFIZTHERN 2R
‘m‘”"f#le LR PR B R g T AT o
T R RITRE G Ik 2 4piE R ALY A (e.g., Yao etal., 2006 ;
Kuoetal., 2009) » Z EB~ & Plebi% e — B~ FIRIL L 228 B> B0 S5
IAPMATIE . Sific o VARG MR BRITZPIEEE BB BIFELTE S R
"% e (Landisman et al., 1969) - 1% % £t #- T M 2 S5 497 B
BT FERA 3 E D24 LB G2 ERAY(T) 17 B 2b2 R
& jED1 ¥ Dy (B¢ Dp>Dy) 42 f4pi# & o(T ) 4r ™!
e(T)= iztET[;l
LI AR - X I BET APk R 0 A PEPPR R E AEH 40 s
PEBdEiT AKkm/s 2. 5% 5 Boif F 24 40d R (B 25) Am b2 2 SR BB T
AHSE LA B2 AMBEL 4 LAF AL 5 TR HRE (K 26) A
¥ X PIeha 2 B eafpag or 8 (e, Kuoetal, 2009) -

(2.6)
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0 -I v [0 | ] T LL_/_"_ST—!—L‘J—I—'_ J’—‘—’Q—T‘T r'f'_ L ) BN | ] T 1 l/‘j;,,l*f‘[ TTr7T I 1T ] T I- O
— o —— @] [ = :
~- MOhO (€a8t) === nmmmmcmmmemaneaas sk arrasssiasfonasnannaaisansze Moho {east) |-~
50 B Moho rwesl)—\—'\q—:__'—‘;,lv"‘f;;——-——_ _—_-#E"’TY —————— Moho (west) — 50
L /’/ e i -1 ) . -
L 0 Lrhy - .\ .
L / 2 . 4
100 - {,*‘ £ = - 100
—_ : | 22 // / ] : U
£ £ [ : 18
< 150 - i = —+180" 2
% : /"; ] : =
200 |- # . -1 200
S — 20s] -
250 | 30s | | -1 250
- ¥ | 40s| - .
B | — 60s| ] ]
300 -_1 |_|V|le..f,J_.L_]_L|_J,J_I ra1ia b L_I_- 1 J_- 300
-5 0 5 10 15 20 10
dC/dVg

Bl24 2 FFH2FHARERHFRZ AR REE  F REPRL R FRAR
Feo (@) »EH 201 60sHFAR AR AR (b) % 80 % 160s R AR 2 AR ARR o
(4 A Legendreetal., 2014 )

Phase Velocity (km s1)

0 90

0 70 8 100
Period (s)

110 120

Bl 2.5 i * B tj 4 $L ke image transformation technique ) % 7 gk B8 2.
I AP & BATHCH B0 i d RA A R T APMRART LA R B
MG BT A2 MR R o (FEp Yaoetal, 2006)
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3 P’ '
J/ t"‘
2 e
Eg /
3 4
sta2
T [
-1 \ "
A\
-2
(a)K, \\. =t
-3 —

42 41 40 39 38 37 42 41 40 39 38 37 42 41 40 39 38 37

-100 -20

Sensitivity

B 26 THIAAAERHE BRSO FTRH ZBEP B HE - Pl AT
REE - B 5@ Frhi2 e garg w75 o (4 p Kuoetal, 2009 )
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2478 & %2
AR T B R T S e oo U RS BB TR R T S 2 S
A R PR RO OB Rk T AT
d=G,m, i=123,N j=1,23M 2.7)
di NBFiee Fie (datavector) »m 3 M B #3) &8z #3 » £ (model
vector) > @ G A FELPI TR e Sk A2 N x M B Raed > ~ EFHRE
(data kernel) o d »>gLip] 3L &2 #07) 5 2Lan B TR R (S AT (linearized) £ 3% &

\_

= ;% (iterative approach) #42i&F8 & o dm 5 #3112 & & » My 5 47480 o
m=m, +oém (2.8)
G;[m]=G;[m, +dm] (2.9)

EAUN FTE S0 L
G,[m]=G, [m0]+(VG‘m0 .6m)i +OH(6m2)H (2.10)
(VG| odm) 7 G &, i = e 52 6m p 4t » O|(dm?)| 7 =57 5 2

,]V_Jr_jéj,.ix/%rg TR EAT L

(VG|n, M) =G, [M]-G,[m,] (2.11)
Ty A
(VG|n, -8m)i ~d, -G, [m,] (2.12)
#2212 %585 § & 4o~ (VG| om, ) #3- % (Shaw and Orcutt, 1985; Ammon et
al., 1990) :
(VG| 28m)+(VG|,, om, ) = d, - G, [y ]+(VG|,, -m, | (2.13)
L RO
(VG| om) ~8d +(VG|,,, «m, ) (2.14)

od i Flle B L - o3¢ 214 2 2% B 1945 Juliaetal., (2003) 5 -
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Pve P 5, P ve,
WS Ws Ws 0
- - 0
LPyg, |m= /£$ﬁ¢ + [2Pyg, [my+|  |m, (2.15)
r Wr Wr 0
oA 0 0 W
w | | o || o |
w2 =Neo? W’ = Neo’ (2.16)
5, 2180, 5 % d A ECH RSB TR EA L VG, B VG, 3 3 H L T A

Efiom, 2R B ARERE > WRI L4l Loeid R B2 € S8EL N 2 TR
LEcc 0 LRERE O WEWIEY LT TR e BB R OPE o S TRl
WERRL cpE(L-p)iAaFHIELE X IPAN 0L L2 AZTHAEE
oA e R L R R E o T RELL AT

[-15 15 0 0

A={ 0 0 1 -2 .. (2.17)

P AT R RR SR AR AL Sl a=SpSH P s iR B S

BRI SEpHle kT e B flE s AT Y s HRE 010 25 214
54 %x:rw:(ve\mo)'gai;a:y&us%mm&mna ERTN S RS
om :

=(VG|y, ) (84 + VG|, -m,) (2.18)

M 5 g @2 o] o & 0 M S x 2 204 2 AR R My e i 5§ )

rETar e BE R I BNA TS 2 a5 =3 - HRP o
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Fz2F TRz A
ARG AT Y 2Pl ROR A P PR sheTEr S B e T kAT 8 TR Skt
P 2008 #A2 BB P RENLL BIRAEAE AR fud 352008 & 8" &
LTERBEIF IR g BRERL Z BRlske AR 2EFFHR
k%mﬁlﬁaxﬂ% AFTAERRY DL FIOTHEMNKEZL 6 BIAFEN
2008 1 2012 & @ e 3 RFEAL > T ¥ ¢hde » 2011 E R 3 B AL AR T
HE b BorbTopL > pleE A ho@] 31 T o AT R * AR E 2 Antelope i sk
BioT 2Z Rip Fabrrd 20 RAVTHEE  RFTTEHEEEF 247 -
M RS e A e AT R KRR A TiEAR > TP IS HdE
SBK T F Y inAAe B 3.2 47T o

i

s BB

[1Geo BB

Volcanoes

Black Sea!

Baturfii ‘o

Topography

B 31 3 R BARRIES TR kP P e s Ar(IES)Ir B Vs 37 (Geo) & B

TAR e > H P BB plsk IR LA o ko d MG ETE =B > F ¢ FEE 2005
22010 22 F B B BP&d FisL B P w (Seismic Monitoring Center of

Georgia, &kt www.seismo.ge) # & o
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3.1 B S A
AR E A GRS T LK BTG S AL I Y L R T

25t -

311 Rfchdcs ¥ BT GHE AT

AFEF U F AR ER Y ow (1R 44.74°E/40.15°N ) H#F 2008 1 2012 &
LPE30°% 90" 2 F > 6L TS5 EFAT N2 R £ 5 35 B AP EH
PR (R 33) d M7 RATHRE 345 B8 F9 A1 =4 3071 120
T2 enE ST EMEF o ¥ NG i hk 9073 1207 FF e Bk BRE R L FE
(kR Sde) o Fl o d FTHRERP S RFERAE > APy L) g 135
& (mean) 12 % # “ﬁf R AEF (lineartrend ) » ¥ #Rk T 2553 3 S B2 A
;’J!f Fid2 o @ * vkt e PP ka 15 s 2248
100s i {7 2w %38 5 > (B P HEjcdfic (B 3.4)-

ApEE - SR EAURY e AR AL T R(a=10,2520,25)" 8 Bk
S d 3t a R PR R ZAE S (B 2.2) ¥ et ehfRdT a4 R o
P2 gk BRI AL o B K T2 Mibn B Bt Sk g EF
ARFBE D A RE AL FIPFE IR > T2 TR TR H
A EET G gL F AR F s AP ¢ LR B TS Bk A -
R o

T RAv L TKBL & AMBR & bisteh o7 iF &l S feend it o &S -

l“b

TKBL*;E AT HET A4 965k PE R X Fa GPs 5L
T AR AR B RS DR T R d B R R - R (B 35) AR
WY 2 sAaRF V- BRI AL S i A0 1107 B 0 PF 16 s Auh

AFF SPIELs fH s 2 img o a2 T > AMBR S i 65 134 LR qr sk T
TR A 6S At PEPSHIE Ra A3 Ak BARS DFIRT 0 L &P

AT LA e (VA Bk ) v EEnzaR E R H (F

3.6)cd & R[=EF L ARELR P T S BOTIRT L AR F (S D ke e TR

it s o & ch2bion |2 (Canisotropy ) ~ M AL (dipping ) & & e 7 2 ( lateral

heterogeneity ) 3+ &t
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312 FRFBize %2 RITBRPREE &R T

AT 228 A SRR E sl PR R 0 E o H Y 2 Nk g B
B2k TMBEE R ERpl SRR P RAFRALTHRERL DK
R AR RN i RN R SRR S TR % : P IR R - 4]
EXSNRHBEALPEE A AFET Y RSN RS R PR
(0.001% ) > H A EA REHFARTIP o X2 R 27 BB FTHE RPN
RS R R @ Nz PEE (B 37) 0

AL sk TKBL B2 0 A BBkt g ((SINS7.17 ) 2 5 — Bk
Wi (S/N=2.34) 2 3 B AL #5B P L FIPEH 55 3 {5 5051005 2 200 =
BFRE R R S5 4oB 37 57 0§ 2 A BT > HE kTR R
BLRIZ KT e rengi L EAR] > LB MIGRARIT T > RABEMRAR L
B PARRD  MFE R e AT Il dor B R E Gk Erdidi > iR S
Aifosdk? ¥ 2 €8S VA Fen .
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2ERLARR T msﬁzms%%mwﬁaﬁwﬁwaa1msﬁ¢ﬁ§%m%
TR FAer kS ARB 2 Eddce d W BTFRE R P AN 100 KA
EAETFRL G A AR APREETR Y THERPAIIFFE 100s &7 fRir

TPk wa S B 100 (TG MRk NP EE o ekt i F ((SINSTLT ) 2K
(SIN=2.34) 2.3 B FHf2u %Pl % ¢ » FHE AR 100 s 2 % 100 = “F 4 fy 2
LA B A Y 95 0.0182 %2 0.0645 % 34 A B 5 3.99 %27 14.94 % >

WenF R R R L BV nE D] (B 3.7)-
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3.2 AFHcd AT
AR S GRS R B BT R B ASREAT 0 R ek 2 R R

EER

321 B2y RFHGEHFEK T
BH 23 ek AARIE Ak A7 F AE T - Rl

PLF AR A Pk B AT A e A A s ] Bl R LB Hplak o Bk
AL gL Ae e A u i AMBR-GUDA £ ABST-TRLT & & » ¥ 3% 2008 & 3
2012 # 24 §E10° 2 170° ~ #2255 2 jFR 2 L2 ¥ 2 (B 3.8) d »+ 4
BEA PR R ERTR - B RS 0 AP A b2 B AR Gk R ok B
2R A 10" FEEER R TR kg A g BRGS0 AFET AL
Fhp K2 B LB ] BB FEICAR 3.9 47 o B RFREE PR
w500 sEApE RN 2 Kkms 2 £ e AEGIIFLERFE > P 20
TauP (Crotwell etal., 1999 ) » #-fi 4t &k 23 ' R E LR > f1* L2 w2 24
AEHRDE A2 % otk (B 310) T8 F I ApM B b2 &
g I ApiE B o hfs RiFHAY & (B 3.11) -

A A AE TR I AR 2 e B AT A S AR TR
o BARA BERA R RART o EAN ) BB ATRA R RARE > AR T2
¥oriblFa B (#FF 10-70 2 ) H IR S che B0 B a0 Ecd MR £ T (F
Al)> FIpt hFm g S lica @375 10 °

d SRR EEL R B A BRG] ) AT AR Ak 5 5 3 80 s i 5
1 40sehgelrlx 5s S RIR R AP R E 0 8 40 3 80s RlrtE 10s G R RR
EApE R (LRH2APER TS HY o PR IR AT REE R
FTHROAEFEER > R 3 5T 0L P FTHLEFE RRRIEER
AMBR-GUDA ¢ ABST-TRLT & $iplsp#r30& 7 % 3 £ 5 113 22 46 B » TR & F
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3.2.2 HHcd e %ﬁgbbﬁq

SR MERTE R A L PR R F PR G R B L0 0 2
v BAekz T4 A (B 3.12) 0 d B gt T PR B 4ok B
ABST-TRLT #7{8 3| e B B¢ % B 4r % Bz AMBR-GUDA thig T 5% 414 0.25
km/s (B 3.12) 34 | F ek FIFHE SR LR R amgL B L
BheEh2-3 8 e L AR R T 2R > A i AMBR-GUDA S £ 4
2 4% Legendre et al. (2014) engFzk A 72 #rE Flenk & ot #& (B 3.13)
Legendre et al. (2014) % # * Meier et al. (2004) =13 & z_ #F 2 2 7 4p M Fptrde &
Apid R Eirdp 10 2 30s B AT R 2 4Rk R B Legendre B E % - oA
B 4P 0 e ik 30 X 80 s k% BB % 0.15 km/s » j%3 > Legendre j T
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WHERE Bt Stk T BF 4

Ray parameter

Origin time Latitude () Longitude (*)  Depth (km) Magnitude® Back azimuth(")"

(s/km)
2008/01/09 08:26:48 32.40 85.25 27.7 6.4 90.44 0.0783
2008/01/20 20:26:06 2.43 126.9 50.6 6.1 93.19 0.0468
2008/01/22 17:14:58 1.03 97.45 40.6 6.2 115.26 0.0606
2008/02/08 09:38:13 10.72 -41.90 4.1 6.9 276.09 0.0482
2008/02/20 08:08:31 2.76 95.96 31.4 7.3 115.11 0.0622
2008/02/21 02:46:18 77.06 18.56 10.5 6.1 350.84 0.0755
2008/02/25 08:36:33 -2.48 99.92 29.8 7.2 115.96 0.0579
2008/02/25 18:06:05 -2.38 99.86 33.1 6.6 115.93 0.0580
2008/02/25 21:02:19 -2.24 99.80 33.3 6.7 115.87 0.0581
2008/02/27 06:54:23 26.87 142.44 35.3 6.2 64.53 0.0496
2008/03/03 13:49:44 20.01 121.33 34.6 6.0 82.47 0.0570
2008/03/03 02:37:28 -2.17 99.76 324 6.2 115.85 0.0581
2008/03/03 09:31:06 46.38 153.12 36.8 6.5 43.44 0.0535
2008/03/14 22:32:14 27.04 142.54 38.8 6.0 64.33 0.0496
2008/03/20 14:10:38 6.21 126.98 30.8 6.0 90.22 0.0485
2008/03/22 21:24:12 52.18 -178.68 138.0 6.2 25.40 0.0481
2008/05/02 01:33:35 51.85 -177.49 5.1 6.6 24.94 0.0479
2008/05/07 16:45:21 36.23 141.50 40.1 6.8 57.45 0.0538
2008/05/09 21:51:31 12.53 143.26 89.2 6.7 75.03 0.0425
2008/05/12 11:11:02 31.23 103.62 11.5 6.1 81.37 0.0698
2008/05/12 06:27:59 31.06 103.37 7.6 7.9 81.71 0.0698
2008/05/19 14:26:46 1.67 99.05 14.8 6.0 113.45 0.0603
2008/05/20 13:53:36 51.18 178.78 29.2 6.3 27.29 0.0483
2008/05/25 08:21:49 32.60 105.37 14.8 6.1 78.83 0.0693
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2008/05/31
2008/06/01
2008/06/13
2008/06/27
2008/06/28
2008/06/29
2008/07/05
2008/07/08
2008/07/19
2008/07/23
2008/08/05
2008/08 25
2008/08 27
2008/08 28
2008/09/10
2008/09/11
2008/10/06
2008/11/10
2008/11/16
2008/11/22
2008/11/24
2008/12/20
2008/12/25
2009/01/03
2009/01/03
2009/01/15
2009/02/11
2009/03/06
2009/04/15
2009/04/18
2009/04/19
2009/04/21

04:37:54
01:57:24
23:43:46
11:40:15
12:54:48
20:53:03
02:12:06
07:42:11
02:39:29
15:26:20
09:49:17
13:21:58
01:35:32
15:22:23
13:08:14
00:20:52
08:30:44
01:21:59
17:02:32
18:49:42
09:03:00
10:29:20
03:20:29
19:43:55
22:33:42
17:49:38
17:34:51
10:50:30
20:01:35
19:18:01
05:23:27
05:26:11

-41.25
20.14
39.15
10.99
10.86
45.09
53.94
27.55
37.54
39.79
32.75
30.90
51.60
-0.25

8.12
41.94
29.84
37.61

1.35
-1.18
54.22
36.54

5.77
-0.52
-0.70
46.83

3.77
80.31
-3.12
46.05

412
50.72

80.48
121.37
140.73

91.84

91.72
137.41
152.86
128.37
142.25
141.50
105.49

83.52
104.15
-17.35
-38.68
143.82

90.37

95.88
122.16
-14.01
154.29
142.50
125.52
132.60
133.31
155.24
126.49

-1.96
100.45
151.39
126.74
155.18

0.5
33.2
11.6
27.6
27.9

308.8
646.1
49.9
28.3
113.1

6.0
12.0
16.0
12.0

3.1
38.9

6.4

0.1
28.1

8.0

505.3
0.1
209.3
31.1
344
311
24.2
14.2
27.8
50.8
33.6
157.2

6.4
6.3
6.9
6.6
6.1
6.0
7.7
6.0
6.9
6.8
6.0
6.7
6.3
6.3
6.6
6.8
6.3
6.3
7.3
6.3
7.3
6.3
6.3
7.7
7.4
7.4
7.1
6.5
6.3
6.6
6.1
6.2

153.83
82.34
55.36

111.54

111.76
51.52
37.34
71.83
55.98
54.44
78.59
94.10
53.62

251.02

272.02
51.49
90.97
76.71
97.11

247
36.54
56.69
91.50
91.77
91.45
42.09
92.42

349.73

116.02
44.52
91.99
39.03

0.0432
0.0571
0.0554
0.0678
0.0678
0.0579
0.0545
0.0564
0.0541
0.0550
0.0693
0.0786
0.0736
0.0558
0.0487
0.0552
0.0756
0.0751
0.0488
0.0569
0.0548
0.0536
0.0485
0.0423
0.0418
0.0530
0.0477
0.0724
0.0574
0.0540
0.0477
0.0544
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2009/06/06
2009/07/07
2009/07/13
2009/08/05
2009/08/09
2009/08/12
2009/08/16
2009/08/17
2009/08/17
2009/08/20
2009/09/02
2009/09/03
2009/09/07
2009/09/21
2009/09/30
2009/10/01
2009/10/04
2009/10/07
2009/10/12
2009/10/13
2009/10/13
2009/10/16
2009/10/30
2009/11/08
2009/11/10
2009/11/17
2009/11/28
2009/11/28
2009/12/10
2009/12/19
2009/12/19
2009/12/24

20:33:29
19:11:45
18:05:02
00:17:59
10:55:56
22:48:52
07:38:25
00:05:48
10:10:56
06:35:05
07:55:01
13:26:18
16:12:23
08:53:06
10:16:10
01:52:29
10:58:00
21:41:14
03:15:47
20:21:52
05:37:22
09:52:52
07:03:39
19:41:43
02:48:46
15:30:47
18:10:20
06:04:22
02:30:52
13:02:15
23:19:15
00:23:31

23.83
75.34
24.05
24.30
33.14
32.81
-1.46
23.50
23.44
72.20
-1.73
31.17
-10.11
27.36
-0.70
-2.52
6.67
4.08
-17.18
52.53
52.71
-6.51
29.16
-8.20
8.08
52.12
5.32
-10.40
53.41
23.79
-10.10
42.24

-46.21 14.6
-72.69 15.2
122.23 244
125.16 311
138.05 302.2
140.42 61.8
99.46 40.1
123.59 21.8
123.61 17.8
0.95 9.5
107.41 57.8
130.18 167.2
110.66 32.1
91.45 16.1
99.96 90.2
101.56 21.4
123.50 635.0
122.53 586.8
66.68 14.1
-167.16 14.1
-166.98 16.7
105.24 54.6
129.98 33.9
118.63 18.0
91.89 23.0
-131.39 17.0
126.28 38.8
118.88 15.0
152.75 656.2
121.60 43.0
33.81 6.0
134.71 392.0

6.0
6.0
6.3
6.1
7.1
6.6
6.7
6.7
6.1
6.0
7.0
6.2
6.2
6.1
7.6
6.6
6.6
6.8
6.2
6.4
6.4
6.1
6.8
6.6
6.0
6.6
6.1
6.0
6.3
6.4
6.0
6.3

289.14
344.53
78.38
76.48
61.83
60.86
115.55
78.08
78.12
340.07
114.14
67.65
113.54
93.62
114.57
114.70
92.10
94.75
155.78
18.95
18.78
114.85
69.54
106.68
114.13
357.61
91.35
108.14
37.83
78.97
193.88
55.34

0.0515
0.0633
0.0582
0.0568
0.0533
0.0529
0.0586
0.0573
0.0573
0.0755
0.0519
0.0566
0.0493
0.0744
0.0585
0.0572
0.0485
0.0481
0.0612
0.0463
0.0464
0.0535
0.0563
0.0463
0.0665
0.0431
0.0484
0.0451
0.0542
0.0583
0.0675
0.0577
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2010/02/07
2010/02/18
2010/02/26
2010/03/05
2010/03/08
2010/03/14
2010/03/14
2010/03/30
2010/04/06
2010/04/11
2010/04/26
2010/05/03
2010/05/09
2010/05/31
2010/06/12
2010/06/18
2010/07/04
2010/07/23
2010/07/23
2010/07/24
2010/07/29
2010/07/30
2010/08/03
2010/08/04
2010/08/13
2010/08/14
2010/08/14
2010/10/04
2010/10/25
2010/10/25
2010/11/30
2010/12/21

06:10:00
01:13:19
20:31:26
16:07:00
09:47:08
00:57:44
08:08:03
16:54:46
22:15:01
22:08:12
02:59:52
10:27:45
05:59:41
19:51:45
19:26:50
02:23:05
21:55:51
22:51:11
22:08:11
05:35:01
07:31:56
03:56:13
12:08:25
12:58:24
21:19:34
23:01:04
07:30:16
13:28:38
14:42:22
19:37:31
03:24:40
17:19:40

23.48
42.58
25.93
-3.76
19.34
-1.69
37.74
13.66

2.38
36.96
22.18
29.64

3.74
11.13

7.88
44.44
39.69

6.49

6.71

6.21

6.54
52.49

1.23
51.42
12.48
12.27
12.34
24.27
-3.48
-2.95
28.34
26.90

123.61 21.0
130.70 577.7
128.42 25.0
100.99 26.0
144.74 427.0
128.13 53.0
141.59 32.0
92.83 34.0
97.04 31.0
-3.54 609.8
123.62 22.0
140.95 84.0
96.01 38.0
93.47 112.0
91.93 35.0
148.68 28.0
142.36 27.0
123.48 578.0
123.40 607.1
123.51 553.0
123.22 618.0
159.84 23.0
126.21 41.0
-178.64 27.0
141.47 16.0
141.42 13.0
141.48 10.0
125.15 32.0
100.08 20.1
100.37 26.0
139.18 470.0
143.69 14.0

6.3
6.9
7.0
6.7
6.1
6.4
6.5
6.6
7.8
6.3
6.5
6.1
7.2
6.5
7.5
6.2
6.3
7.6
7.3
6.6
6.6
6.3
6.3
6.4
6.9
6.3
6.1
6.3
7.8
6.3
6.8
7.4

78.09
56.72
73.22
116.07
68.95
95.54
56.14
108.14
114.52
281.04
79.23
63.17
114.27
110.01
114.28
47.10
54.10
92.26
92.13
92.45
92.38
35.60
94.55
25.79
76.20
76.39
76.29
76.52
116.58
115.96
65.20
63.78

0.0573
0.0585
0.0559
0.0568
0.0440
0.0442
0.0544
0.0685
0.0615
0.0730
0.0568
0.0513
0.0626
0.0668
0.0664
0.0543
0.0549
0.0486
0.0486
0.0486
0.0486
0.0541
0.0466
0.0479
0.0436
0.0435
0.0435
0.0568
0.0574
0.0575
0.0503
0.0490
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2010/12/22
2010/12/23
2011/01/12
2011/01/17
2011/01/29
2011/02/04
2011/03/09
2011/03/09
2011/03/10
2011/03/12
2011/03/12
2011/03/13
2011/03/14
2011/03/22
2011/03/24
2011/03/25
2011/03/27
2011/03/31
2011/04/03
2011/04/07
2011/04/11
2011/04/11
2011/04/13
2011/06/03
2011/06/13
2011/06/22
2011/06/24
2011/07/10
2011/07/11
2011/07/16
2011/07/23
2011/07/24

21:49:40
14:00:32
21:32:53
19:20:57
06:55:27
13:53:46
18:16:16
21:22:17
17:08:36
13:15:41
01:47:15
01:26:04
06:12:36
07:18:45
13:55:12
11:36:24
22:23:58
07:15:30
20:06:40
14:32:43
23:08:16
08:16:12
19:57:25
00:05:00
14:31:22
21:50:52
03:09:39
00:57:10
20:47:04
19:59:12
04:34:24
18:51:24

26.81
53.12
26.97
-5.03
70.93
24.61
38.31
38.34
-6.87
37.24
37.59
35.72
37.78
37.24
20.68
38.77
38.41
38.92
-9.84
38.27
35.41
37.00
39.58
37.28

2.51
39.95
52.05
38.03

9.50
54.78
38.89
37.72

143.59
171.16
139.88
102.64
-6.65
94.68
142.43
142.64
116.72
141.15
142.64
141.63
142.45
144.00
99.82
141.88
142.01
141.82
107.69
141.58
140.57
140.40
143.34
143.90
126.45
142.20
-171.83
143.26
122.17
-161.29
141.81
141.39

18.0
18.0
512.0
36.0
15.0
85.0
22.0
23.0
510.6
38.0
20.0
8.0
14.0
11.0
8.0
39.0
19.0
42.0
14.0
42.0
15.0
11.0
22.0
14.0
61.1
33.0
52.0
23.0
19.0
36.0
41.0
35.0

6.4
6.4
6.5
6.0
6.2
6.3
6.1
6.0
6.6
6.2
6.5
6.2
6.0
6.4
6.8
6.2
6.2
6.0
6.7
7.1
6.2
6.7
6.0
6.1
6.4
6.7
7.3
7.0
6.4
6.2
6.3
6.3

63.92
29.95
65.92
115.72
336.55
94.81
55.24
55.11
106.98
56.78
55.74
57.82
55.68
55.34
95.58
55.13
55.37
55.03
115.46
55.69
58.62
57.37
53.73
55.36
93.41
53.96
21.77
55.06
90.71
14.84
55.05
56.25

0.0490
0.0513
0.0493
0.0554
0.0746
0.0717
0.0543
0.0543
0.0464
0.0544
0.0540
0.0537
0.0541
0.0533
0.0618
0.0547
0.0545
0.0548
0.0509
0.0546
0.0540
0.0547
0.0545
0.0533
0.0470
0.0550
0.0467
0.0539
0.0524
0.0468
0.0548
0.0545
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2011/07/27
2011/07/30
2011/08/17
2011/08/22
2011/08/30
2011/09/02
2011/09/05
2011/09/15
2011/09/16
2011/09/18
2011/10/13
2011/10/21
2011/11/08
2011/11/14
2011/11/30
2011/12/13
2011/12/27
2012/01/01
2012/01/10
2012/02/06
2012/02/06
2012/02/26
2012/03/14
2012/04/11
2012/04/15
2012/05/23
2012/05/24
2012/05/26

23:00:30
18:53:49
11:44:08
20:12:20
06:57:41
10:55:53
17:55:11
08:00:09
19:26:40
12:40:51
03:16:30
08:02:37
02:59:08
04:05:11
00:27:06
07:52:11
15:21:56
05:27:55
18:36:59
10:10:19
03:49:12
06:17:19
09:08:35
08:38:36
05:57:40
15:02:25
22:47:46
21:48:10

10.80
36.94
36.76
-6.28
-6.26
52.17

2.96
36.25
40.27
27.73
-9.35
43.89
27.32
-0.94
15.45

0.04
51.84
31.45

2.43

9.88

9.99
51.70
40.88

2.32

2.58
41.33
72.96
26.91

-43.39 10.0
140.95 30.0
143.77 9.0
126.75 29.0
126.75 469.8
-171.70 32.0
97.89 91.0
141.33 28.0
142.78 35.0
88.15 50.0
114.58 39.0
142.47 187.0
125.62 224.9
126.91 17.0
118.99 9.0
123.03 161.0
95.91 15.0
138.07 365.3
93.21 19.0
123.09 9.0
123.20 11.0
95.99 12.0
144.94 12.0
93.06 20.0
90.26 25.0
142.08 46.0
5.68 10.0
140.05 487.4

6.0
6.4
6.2
6.1
6.9
6.9
6.7
6.2
6.7
6.9
6.2
6.2
6.9
6.4
6.0
6.1
6.7
6.8
7.2
6.0
6.7
6.6
6.9
8.6
6.3
6.0
6.3
6.0

277.09
57.14
55.86

115.57
99.97
21.64

113.36
57.52
53.41
95.50

110.26
50.42
73.54
95.77
87.84
97.55
53.98
63.25

117.72
89.82
89.66
54.20
51.85

117.93

120.21
52.83

342.39
65.87

0.0474
0.0544
0.0532
0.0542
0.0417
0.0469
0.0612
0.0540
0.0549
0.0759
0.0478
0.0560
0.0571
0.0453
0.0565
0.0474
0.0766
0.0524
0.0633
0.0521
0.0521
0.0766
0.0544
0.0633
0.0646
0.0556
0.0759
0.0493

"3p %43 IRIS 2 gl =k GNI (44.74°E/40.15°N)
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HHEE L plsb e Sk T R

Origin time

AMBR

TKBL

URAV

ONI

GUDA

ABST

AKH

TRLT

TBLG

2008/01/09

08:26:48

0]

0]

o

o

2008/01/20

20:26:06

0]

2008/01/22

17:14:58

0

2008/02/08

09:38:13

o| O

2008/02/20

08:08:31

o

o

2008/02/21

02:46:18

2008/02/25

08:36:33

2008/02/25

18:06:05

2008/02/25

21:02:19

2008/02/27

06:54:23

O|0|0|0O

O|0|0|0O

2008/03/03

13:49:44

2008/03/03

02:37:28

2008/03/03

09:31:06

2008/03/14

22:32:14

2008/03/20

14:10:38

2008/03/22

21:24:12

2008/05/02

01:33:35

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

2008/05/07

16:45:21

2008/05/09

21:51:31

2008/05/12

11:11:02

2008/05/12

06:27:59

2008/05/19

14:26:46

2008/05/20

13:53:36

2008/05/25

08:21:49

O|0|0|0|0|0|0|0|0|0|0|0|0

2008/05/31

04:37:54

2008/06/01

01:57:24

2008/06/13

23:43:46

2008/06/27

11:40:15

2008/06/28

12:54:48

2008/06/29

20:53:03

2008/07/05

02:12:06

2008/07/08

07:42:11

2008/07/19

02:39:29

2008/07/23

15:26:20

2008/08/05

09:49:17

2008/08 25

13:21:58

2008/08 27

01:35:32

2008/08 28

15:22:23

2008/09/10

13:08:14

2008/09/11

00:20:52

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0o|0o|0o|0|0|0o

2008/10/06

08:30:44

2008/11/10

01:21:59

2008/11/16

17:02:32

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0o

O|0|0O

O|O|O|0O|0|0|0|0|0|0|0|0|0|0|0|0O|0O|0O|0O|0O|0O|0O|0O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0o
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2008/11/22

18:49:42

2008/11/24

09:03:00

2008/12/20

10:29:20

2008/12/25

03:20:29

o| O

2009/01/03

19:43:55

2009/01/03

22:33:42

2009/01/15

17:49:38

2009/02/11

17:34:51

O|0|0|0|0|0|0|0

2009/03/06

10:50:30

O|0|0|0

2009/04/15

20:01:35

2009/04/18

19:18:01

2009/04/19

05:23:27

O|0o|0|0o

2009/04/21

05:26:11

2009/06/06

20:33:29

2009/07/07

19:11:45

2009/07/13

18:05:02

2009/08/05

00:17:59

O|0|0|0o

2009/08/09

10:55:56

2009/08/12

22:48:52

2009/08/16

07:38:25

2009/08/17

00:05:48

2009/08/17

10:10:56

2009/08/20

06:35:05

2009/09/02

07:55:01

2009/09/03

13:26:18

2009/09/07

16:12:23

2009/09/21

08:53:06

2009/09/30

10:16:10

2009/10/01

01:52:29

O|0|O|O|0|0|0|0|0|0|0|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

2009/10/04

10:58:00

2009/10/07

21:41:14

©]

2009/10/12

03:15:47

o| 0o

©]

2009/10/13

20:21:52

o

O|O0|0|0|0|0|0o

2009/10/13

05:37:22

2009/10/16

09:52:52

2009/10/30

07:03:39

2009/11/08

19:41:43

2009/11/10

02:48:46

O|0|0|0O

O|0|0|0O

O|0o|0o|0|0

2009/11/17

15:30:47

O|0|0|0|0|0|0O|0|0

O|0O|0|0|0o

2009/11/28

18:10:20

2009/11/28

06:04:22

o

]

2009/12/10

02:30:52

]

]

2009/12/19

13:02:15

]

]

2009/12/19

23:19:15

2009/12/24

00:23:31

2010/02/07

06:10:00

2010/02/18

01:13:19

2010/02/26

20:31:26

O|0|0|0|0|0|0|0

2010/03/05

16:07:00

O|Oo|0o|0|0

O|0o|0o|0|0

O|0|0|0|0|0|0|0|0| 0o
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2010/03/08

09:47:08

2010/03/14

00:57:44

o

o

2010/03/14

08:08:03

2010/03/30

16:54:46

O|0|0|0

2010/04/06

22:15:01

O|0|O0|0| 0o

Oo|0o|0|0o

2010/04/11

22:08:12

o

2010/04/26

02:59:52

2010/05/03

10:27:45

2010/05/09

05:59:41

2010/05/31

19:51:45

2010/06/12

19:26:50

2010/06/18

02:23:05

O

2010/07/04

21:55:51

O

2010/07/23

22:51:11

2010/07/23

22:08:11

2010/07/24

05:35:01

o| O

2010/07/29

07:31:56

O|0|0|0|0|0|0O|0|0|0|0

2010/07/30

03:56:13

2010/08/03

12:08:25

2010/08/04

12:58:24

2010/08/13

21:19:34

2010/08/14

23:01:04

O|O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0

2010/08/14

07:30:16

O|0|0|0|0| 0o

2010/10/04

13:28:38

O|0|O|0|0|0|0|0|0|0

2010/10/25

14:42:22

2010/10/25

19:37:31

2010/11/30

03:24:40

Oo|0o|0|0O

O| 0o

2010/12/21

17:19:40

2010/12/22

21:49:40

2010/12/23

14:00:32

2011/01/12

21:32:53

2011/01/17

19:20:57

O|0|0O|0|0|0|0|0|0|0|0|0|0|0

2011/01/29

06:55:27

2011/02/04

13:53:46

O|0|0|0o

2011/03/09

18:16:16

2011/03/09

21:22:17

2011/03/10

17:08:36

2011/03/12

13:15:41

2011/03/12

01:47:15

2011/03/13

01:26:04

O|0|0|0|0| O

2011/03/14

06:12:36

OlO|O|O|0O|0|0O|0|0|0|0|0|0|0|0|0|0|0

2011/03/22

07:18:45

O|0|0|0|0|0|0|0|0|0|0|0|0|0o

2011/03/24

13:55:12

]

2011/03/25

11:36:24

O|0|0|0|0|0|0|0|0|0|0|0|0|0

2011/03/27

22:23:58

2011/03/31

07:15:30

2011/04/03

20:06:40

2011/04/07

14:32:43

O|0O|0O|0|0|0|0|0|0|0|0|0

2011/04/11

23:08:16

O|O|0O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0o|0o|0o|0o

O|O0|0|0|0|0|0o

O|0|0O

O|0|0| 0O
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2011/04/11

08:16:12

o

2011/04/13

19:57:25

o

o| o

2011/06/03

00:05:00

2011/06/13

14:31:22

2011/06/22

21:50:52

O| O

2011/06/24

03:09:39

2011/07/10

00:57:10

2011/07/11

20:47:04

2011/07/16

19:59:12

2011/07/23

04:34:24

2011/07/24

18:51:24

2011/07/27

23:00:30

2011/07/30

18:53:49

2011/08/17

11:44:08

2011/08/22

20:12:20

O|0|O|0|0|0|0|0|0|0|0|0|0

Oo|0o|0o|0o

2011/08/30

06:57:41

2011/09/02

10:55:53

o

2011/09/05

17:55:11

o

O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

2011/09/15

08:00:09

2011/09/16

19:26:40

2011/09/18

12:40:51

2011/10/13

03:16:30

2011/10/21

08:02:37

2011/11/08

02:59:08

2011/11/14

04:05:11

O|O|O|0|0|0O|0O|0|0|0|0|0|0|0|0|0|0|0|0

0| 0|0|0|0| 0o

2011/11/30

00:27:06

2011/12/13

07:52:11

O|0|O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0

2011/12/27

15:21:56

2012/01/01

05:27:55

2012/01/10

18:36:59

O|O|O|O|0O|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0|0o|0|0o

2012/02/06

10:10:19

2012/02/06

03:49:12

2012/02/26

06:17:19

O|0|0|0|0|0|0O

2012/03/14

09:08:35

O|0|0|0O

2012/04/11

08:38:36

2012/04/15

05:57:40

2012/05/23

15:02:25

2012/05/24

22:47:46

o| 0o

2012/05/26

21:48:10

O|0|0|0|0|0|O
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WéxkG iz AMBR-GUDA # * 3 R34

Origin time Latitude () Longitude (°) Depth (km) Magnitude® Back azimuth' Distance' (°)
2008/01/07 03:12: 29 -0.76 134.12 28.7 5.9 89.89 91.23
2008/01/09 08:26: 48 32.40 85.25 27.7 6.4 92.85 34.61
2008/01/13 12:15:40 17.22 120.86 315 5.7 85.05 69.61
2008/01/16 11:54:45 32.43 85.19 13.5 5.9 92.84 34.55
2008/01/20 20:26:06 2.43 126.90 50.6 6.1 92.41 83.76
2008/01/22 18:43:35 3241 85.27 18.8 55 92.83 34.62
2008/01/30 12:48:33 -0.18 125.17 715 55 95.51 84.24
2008/01/31 01:04:31 -6.14 129.73 28.4 5.8 96.79 91.59
2008/02/05 05:56:51 -3.53 118.07 41.6 5.8 102.85 81.34
2008/02/09 18:34:00 -0.23 125.11 27.7 6.0 95.60 84.23
2008/02/21 21:41:41 -2.10 139.00 32.3 5.6 87.58 95.74
2008/03/03 14:11:15 13.42 125.71 26.0 6.9 84.91 75.62
2008/03/06 01:21:58 2.56 128.31 120.9 5.9 91.36 84.71
2008/03/20 14:10:38 6.21 126.98 30.8 6.0 89.55 81.30
2008/03/20 22:32:58 35.54 81.50 10.0 7.1 90.29 30.40
2008/03/29 03:01:31 13.29 125.73 135 5.7 85.00 75.72
2008/04/19 03:12:29 -7.83 125.71 39.6 6.1 100.74 89.80
2008/04/19 10:21:16 -7.90 125.70 30.2 5.9 100.79 89.84
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2008/04/20
2008/05/13
2008/06/06
2008/06/29
2008/08/04
2008/08/15
2008/08/21
2008/08/25
2008/08/25
2008/08/30
2008/08/30
2008/08/31
2008/09/01
2008/09/06
2009/05/12
2009/05/13
2009/05/21
2009/05/29
2009/06/14
2009/07/24
2009/10/18
2009/10/22
2009/10/24
2009/11/07

13:01:26
07:07:08
13:42:49
12:47:27
20:45:13
10:25:16
12:24:30
02:43:06
13:21:58
06:54:07
08:30:53
08:31:10
17:19:11
05:47:40
01:26:27
08:54:58
05:53:58
19:51:17
05:58:44
03:11:57
08:26:15
19:51:27
14:40:44
20:08:49

-7.89
30.94
-7.55
35.71
-5.91
12.89
25.03
10.30
30.90
-6.14
26.24
26.23

451
36.44
-5.69

4.46

7.92

5.91

5.34
31.16
-3.66
36.51
-6.11
29.53

125.70
103.20
127.89

88.40
130.19
124.31

97.69
125.25

83.52
147.25
101.88
101.97
126.16

70.91
149.57
126.93
126.98
125.86
126.49

85.96
123.26

71.01
130.42

86.04

42.4
10.0
121.7
13.3
173.9
10.0
10.0
27.0
12.0
75.0
11.0
10.0
111.5
192.0
99.5
72.0
49.9
161.5
47.4
13.3
28.0
188.6
140.3
21.4

5.6
5.8
6.0
55
6.3
6.0
6.0
5.8
6.7
6.4
6.0
5.6
5.6
5.8
6.1
5.7
5.7
5.7
6.1
5.8
55
6.1
6.9
5.5

100.78
83.14
99.07
85.65
96.32
86.24
93.33
87.62
96.46
84.98
89.15
89.10
91.37
96.53
83.02
90.89
88.27
90.52
90.53
94.18
99.36
96.28
96.31
96.46

89.83
48.58
91.20
35.43
91.78
74.93
47.75
77.31
34.08
104.53
50.16
50.22
81.82
22.22
105.93
82.43
80.16
80.67
81.52
35.74
85.19
22.26
92.09
36.65
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2009/11/11
2009/12/26
2009/12/26
2010/01/13
2010/01/21
2010/01/24
2010/01/27
2010/03/02
2010/03/14
2010/12/08

13:48:19
05:09:28
08:57:25
17:18:09
02:02:06
05:38:28
18:49:33
02:51:23
00:57:46
08:21:34

9.36

6.45
-5.42
-0.71
13.64
-8.32
13.66
18.26
-1.64
39.35

125.60
126.33
131.32
133.31
125.47
128.98
125.53
122.48
128.08

72.75

26.1
58.3
64.9
20.3
34.8
31.8
29.8
32.8
63.6
16.2

5.7
5.6
6.1
5.8
55
55
5.9
5.8
6.4
5.5

88.10
89.81
95.20
90.40
84.89
98.90
84.84
83.15
94.62
88.05

78.19
80.66
92.28
90.60
75.30
9251
75.33
70.14
87.36
22.54

"4 %P2k AMBR

PR HOFE R R AR
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HteieH gExki2 ABST-TRLT @ # ¥ B354

Origin time Latitude (°) Longitude (°) Depth (km) Magnitude” Back azimuth' Distance' (°)
2009/12/26 08:57:25 -5.42 131.32 64.9 6.1 95.01 92.46
2009/12/29 09:01:53 24.39 94.84 115.7 5.6 95.15 46.19
2010/02/15 21:51:48 -7.26 128.76 134.7 6.2 98.07 91.77
2010/03/14 00:57:46 -1.64 128.08 63.6 6.4 94.36 87.55
2010/03/30 16:54:47 13.61 92.87 38.5 6.6 107.78 51.52
2010/04/18 20:28:50 35.71 67.67 14.1 5.6 99.14 20.28
2010/04/24 07:41:01 -1.89 128.11 38.7 6.0 94.53 87.74
2010/07/27 16:54:12 -7.34 126.45 379.1 55 99.66 90.11
2010/07/30 11:39:56 2.12 126.59 63.3 55 92.54 83.95
2010/09/03 16:35:46 -43.36 171.90 4.0 7.0 110.06 142.94
2010/09/17 19:21:15 36.53 70.96 215.4 6.3 94.16 22.40
2010/09/29 17:10:52 -4.91 133.80 18.3 6.2 93.00 93.98
2010/09/29 17:11:24 -4.98 133.77 20.5 7.0 93.07 94.00
2010:10:02 11:29:05 -6.57 128.70 248.7 5.5 97.59 91.27
2010:10:16 15:44:32 -7.36 125.69 24.1 5.9 100.18 89.57
2011:02:15 13:33:54 -2.48 121.46 26.8 6.1 99.42 83.20
2011:03:21 09:49:01 -2.48 121.46 26.8 6.1 99.42 83.20

Ui >0 p) b ABST
PR HEE R B ECUHIREEA 0 ¢ 7 Me~ ML Ms fr My
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