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Abstract: Spatio-temporal variation of seismic activity before the great Chile
earthquake on February 27, 2010, is studied. Some results are as follows: @
Two types of seismic gaps appeared before the Chile My8. 8 shock. One is the
background gap of My —=8. 0 earthquakes with 360 km long since 1900. The
other is the seismogenic gap of M—=5. 5 earthquakes with 780 km long 5 years
before the Chile earthquake. @ There was only one earthquake with My 7.1 in
middle and southern part of Chile from 1986 to 2010. This is the long-term
background anomaly of the obvious quiescence of My —=>7. 0 earthquakes before
the Chile earthquake. @ The quiescence of earthquakes with M—>6. 5 appeared
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in South American Plate and its vicinity during 2007—2009, and the quietude
state has been disappeared three months before the My8. 8 shock. @ The deep
and intermediate-depth earthquake activity has been noticeably strengthened in
the subduction zone of South American Plate since 1993. & The great Chile
earthquake shows that the global seismicity is still in the active period of My =
8.5 earthquakes since 2004. Based on the characteristics of the former two ac-
tive periods, several My —=8. 5 great earthquakes would take place in a few
years. In addition, the circum-Pacific seismic belt would be the main region for
My =8. 0 earthquakes.

Key words: Chile earthquake; seismic gap; deep and intermediate-depth earth-
quake; South American Plate; circum-Pacific seismic belt
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HRAE USGS(http: / www. usgs. gov/) $E LMY BRI A H 5%, AR K F My 8. 8 1 7% &
1900 4F LUK Bk R A 9565 1K MR .t 24k 2004 4F 12 A 26 HENJR 114 M Mw9. 0 #i 5%
Ja R EE S Ik My =8.5 1 HAE.

5 M 7] 8 52 M R S Sh R M9 B 2 BUS TR 28 2 L 45 5 (Fedotov, 19655
Mogi, 1979, 1987, 1990). Fedotov(1965) B K 4= H T “25 X " ME &, BIEE — 2K 7% 45 X
(KRB Z A2 B . Mogi (19794 H T W 7E 25 IX 8, ELRF H 85 {1 7 20l A% A
[ 25 X FR R 45 — 228 X (Mogi, 1990). Mogi(1973, 1987, 1988) 3@ 3 W98 17 I v4) . 5 HL
STV 9 ) S H AR s DX K 11 4 VR b 7R T 114 b 7R TG 2h SRR AE I 2 B AR K VR TR R TS
L R TR b 2 BB R R TG B L RR TR R R A T K

i 55 (2005a, by 2008)BFSE T 2004 47 LUK B JE 95 1] 28 i 1 X LR B R 5% i J 174
G BRHIE » R IAE X LR E KR AT 1 BLAE — R 88 — 2 as X, HAE B R MR w10 4F
RUBE » AfFohay b o R UG M 52 2t B B S 17 38 5 76 2.

F I8 F] 8 P B AFAE R BN [, A SO A Ak 1900 4F LK My =7, 0 #h5E H
St CHH 1900—1999 4E %k 5| B Engdahl Fil Villaseor(2002) & 3T HY43k H 5%, 2000 4E DA
J5 % A2 Harvard e 32 4E 19 48k H 5 (http: / www. seismology. harvard. edu/)), 3
5 7 2 1] [ 58 72 15 8 P 0 Chittp: // earthquake. usgs. gov/) $2 ARy 1973 48 DLk 42 BR v i
DL RR H S, 0 Bk R TG 2l . R M X s b R A R TG B . R R MRS AN TR B S
RUBE 1 752 1% 20 38 AL R AR HEA T 43 BT

1 HEEEFIRARMETX

2010 AERH] My 8. 8 & A HE R 2N 2% - Al 5 1 S AR Bk 1y s S AR A 0T R Al b 1] T
Wb B EMAMBRZ T . A XTI E 2l 80 mm/a(Melnick et al, 2008). USGS(Chttp: /

@ PEBER. 2010, http: / news. qq. com/a/20100304/001063. htm.
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Fig. 1 Source rupture areas of My =8. 0 earthquakes in Chile coastal region since 1900

Circles and triangles denote mainshocks and aftershocks of Mw==8. 0 earthquakes respectively
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F 1 1900 4F LUK FIH X My =>8. 0 #5752 72 Wk 24 R
Table 1 Source rupture lengths of My ==8. 0 Chile earthquakes since 1900

Hi 7= 15 i = E ) -
s M 1 24 )% /km 1 24 1XRLJEE R U5
J4E-A-H P B/ W W MR E ES ok
1906-08-17 33.0 72.0 8.5 400 Beck %, 1998
1922-11-11 28.55 70.75 8.7 470 Kelleher, 1972
1943-04-06 30. 75 72.0 8.2 360 Kelleher, 1972
1960-05-21 37.83 73.38 8.2 1000 Melnick %, 2008
1960-05-22 38. 29 73.05 9.6
1985-03-03 33. 14 71.76 8.0 210 A AR A4E KW
1995-07-30 23.34 70. 26 8.0 220 AR SCHR AR A R X S
2001-06-23 17.28 72.71 8.4 410 AR SCHR G 4% 7% XA
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Fig. 2 Source rupture length vs. time of My==8. 0 earthquakes in Chile since 1900
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Fig.3 MZ=5.5 earthquakes in Chile and its vicinity (a) and M-¢ plot of the earthquakes in the
seismogenic gap depicted by the ellipse in Fig. 3a since 1973(b). In Fig. 3a, hollow circles,
solid circles and triangles denote the earthquakes during 1973-01-01—2005-04-13,

2005-04-14—2010-02-26 and 2010-02-27—2010-03-23, respectively
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Fig.4 My =7.0 earthquakes in South American Plate and its adjacent region (a) and the M-t plot
of Mw=7.0 earthquakes in southern Chile coastal region (the quietude area in Fig. 4a) since 1900 (b).
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Fig. 6 Global deep and intermediate-depth M=6. 0 earthquakes from 1973 to Feb 2010.

Hollow circles and solid circles denote intermediate-depth earthquakes between

70—300 km and deep earthquakes over 300 km deep, respectively
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Fig. 9 M-t plot of global My >=8. 5 earthquakes since 1900
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Table 2 Statistics of spatial and temporal variation of global My ==8. 5 earthquakes since 1900

e ——— —
e WERIME  FEntE WEBUE R giiggg m%ﬁzg&
= /i IEFE A /a Mw=8.5 Mw=8.0

Mw=>=8.5 Mw=8.0 Mw=>=8.5 Mw=8.0
1 1905-07—1923-02 18.6 6 14 5 10 1 4
2 1950-08—1965-02 14.5 7 13 6 10 1 3
3 2004-12—2010-02 5.3 3 10 1 7 2 3

TE 2004 4ETF AR B 25 =R BRI B . JER AR 3 I My =8, 5 HiRE. Pl 2 WORR & AT
WO b 7 5 B BN JE I T 12 s DX AR U F) M 8. 8 Ml 7 b 35 6 30 K1 T Ml 3 4 O 46 E A
My =8. 5 #iFR BTG BRI Be. 2 MHT 2 08 BRI B AU RE 5. A5 BUEF . 30O A s iR i 15 47
FE K My =8, 5 Hu i i ] fE.
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