Solomon Islands/Vanuatu
Trench System Overview
Seismicity

Thorne Lay
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Solomon Islands NEIC Seismicity 1973-2011

150 155 160




Depth (km)

-200

-400

-600

I
1973 1975

2000
I

4000
I

6000
|

8000
|

10000
l I

12000
| l I

14000
I I

1977

1979

1981

1983

|
1985

1987

1989

1991

1993

1995

1997

1999 2001

2003 2005 2007

2009 2011



Log10 of Number

0
50 55 60 65 70 75 80 85 9.0 95
Magnitude




150°

-4000 -2000
Bathymetry/Elevation (m)




vau ; ?
o 9% 1939 '

SE = 2016
SOLOMON  77¢ * $77 13
TRENCH — T 1 I l

730 J ! R— A L
B ;g‘;rs ?

W }E* o 971 187s |
SOLOMON 7.7 1995, 2
TRENCH ~ ?

7.3 Aok beiinidd e i cde 54 N
* £ b t
8. : i f "
P ONEW - * :
| BRITAIN  77F 970 46 2020
TRENCH -~ I
7.3 bcecrvronmad e | IR ! SR 2 ONPIOTOR S
910 20 30 40 50 60 70 1980

Lay and Kanamori, PEPI 1980



oo @
\&:{@Iand

2000 M

\—mg@ \dk},%,ﬂj

20172 @ ¢
P

' South Bismark
Plate

0. e

1990
()
1
\,\/New Britain -,
015
w/ . Mw 7.5

.O
e

200
Mw 7.8

w2 @
Mw 7.5
©

Mw78

Solomon Plate

E——
120 140+

| | |

60 80 100
NEIC Depth (km)

. Pacific Plate

17, 2016
9

Sept. 9, 2005 Mw 7.6
1983 Mw§.7

O

1919 M 7.8
1946 Mw 7.8 ht

b

1971 Mw
"\? ga“rn\Q\II;
Jan“22, 2017

1995
Mw 7.7

2014
Mw 7.5

1

1975 Mw 7.70

152°

154°

Lay et al., GRL 2017



Dec. 17,2016
_ Mw79 103.2km

Sept.9,2005
Mw7.6

July 14,1971

_6°! Mwso <
Aftershocks ’ AU Y ;
August 16,1995~
Mw 7.7 Aftershocks S~ .
0 40 80 120 ‘ T\ )
R Source DeE)th (km) . °
152° 153° 154° 155°

(b) 5 o B
e ]
= I |
< 50 .
3 I

q) 4
() i
v |
2100 —
S

o |
m .

150 L ' | | - Lay et al., GRL 2017

|
0 50 100 150 200 250

Distance (km)




’ O yr
i‘ "’:’@‘

;

q ' "
” 3
'u “A ' : .. .‘ﬂ

30 60 90 120

x10"® Nm/s

NEIC Source Depth (km)

152.0° 153.0° 154.0° 155.0°

N
1

E1

M, =7.59
Hc = 107 km
Strike 133°
Dip 30°

—
| .

o

LS DUR TR A ST [P s
20 40 60 80 100

Time (s)

o

1 2
Coseismic Slip (m)

x10'9 Nm/s

152.0°

N
I

153.0° 154.0°

. 6|0 :
Time (s)

Lay et al., GRL 2017




a) 2006-2009 Central Kuril Islands b) 2009 Samoa/Tonga Mw8.1
=] 29 Sep. 2009

Triggered Thrust \y g o

13 Jan. 2007 My 8.1 WS~ —
<

Elastic
Lithosphere

Triggered Trench Slope

/ / - Activity I
Elastic
Lithosphere

Viscous
Lithosphere

pra—

Viscous
Lithosphere

~100 km

c) 2011-2012 Japan Trench d) 2016 Solomon Islands

2012 Shallow trench-slope
% activated, My 7.1 p11 Mar. 2011 Mw7.6 S'P—

11 Mar.2011 M,, 9.0 ” — M Triggered Thrust
T Activity. /

Triggered Trench Slope
Activity

17 Dec. 2016

Lay et al., GRL 2017







¢ PDE,M>5 since 1973
¢ PDE,M>7 since 1973
¢ 2007/04/01, Mw8.1

» Aftershocks of
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Summary

. Solomon Islands/New Britain Zone has hosted

M 8.0.-8.1 earthquakes; several large doublets/triplets
(1971, 1974, 1975, 1977(3), 2000, 2007%*)

. The seismic activity level is high, and includes modest
numbers of intermediate and deep earthquakes.

. There are multiple small plates/plate fragments
engaged in the collision; complicating plate
convergence rates, directions to a certain degree

. Boundaries between small plates are not absolute
obstacles to rupture — 2007 M 8.1

. Seems to be strong triggering/interaction even with
strike-slip faults (New Ireland/Solomon/New Britain
events Nov. 16/17, 2000)
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Vanuatu seismicity profile along strike
>M4.5, since 1973
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Vanuatu, along trench south of -11N/165.5E
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Cumulative E, along strike since 1973
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Northern Vanuatu Subduction Zone

All NEIC Hypocenters and Magnitude Since 1973
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Northern Vanuatu Subduction Zone
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Southern Vanuatu Subduction Zone
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Summary

1. Vanuatu region has hosted M 7.7.-8.0 earthquakes;
several large doublets/triplets (1965, 1980, 2009)

2. The seismic activity level is high, and includes modest
numbers of intermediate and deep earthquakes

3. The slab appears to be segmented, and large fracture
zone disrupts seismicity, but the arc is very straight
with fishhooks at north and south

4. Unclear whether any region has characteristic rupture,

does seem that multiple asperities are involved
5. Large outer rise faulting has occurred.



