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90% of the world’s seismic energy is released by subduction zone earthquakes



90% of the world’s seismic energy is released by subduction zone earthquakes
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D’Entrecasteaux entering point

















•

•



•

•



•

•





29







32



33



34

•

•

•





36

•

•

•



37

Good agreement
Investigation depth ~ 3 km
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Interpretation
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Interface geometry
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Interface geometry
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φ δ
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φ δ





62



63

°



64



65



1) Interface geometry

2) Shallow seismogenic zone

3) Shallow intraplate earthquakes

4) Deep intraplate earthquakes



D’Entrecasteaux entering point
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2D mechanical model
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2D mechanical model
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Conceptual model
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Conceptual model
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Conceptual model
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Conceptual model
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Conceptual model
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Conceptual model
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Conceptual model
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Perspectives

•
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Additional slides



1) STA/LTA Picking
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1) STA/LTA Picking
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1) STA/LTA Picking

Systematic bias apparent

100



2) Phase Association

101

Perform coarse phase picking



2) Phase Association

102

Compute theoretical arrival times 

from stations to each bin of the grid



2) Phase Association

103

Get the bin that shows coherent 

origin times



2) Phase Association

104



2) Phase Association
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Output of phase association

> Origin times and initial locations of 

events



3) Picking refinement
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Theoretical arrival times delivered by the phase association 

process



3) Picking refinement
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3) Picking refinement

108



109

About the mantle upwelling under NFB

Zhang et al., 2006
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About the mantle upwelling under NFB

Lagabrielle et al., 1997

• This upwelling has been shown 

by velocity anomalies, high heat 

flow, geoid anomalies

• Upwelling could explain low 

viscosity and mantle flux 

associated to steep interface.
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About the mantle upwelling under NFB

Pelletier et al., 1998
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About sediments going into subduction in the Vanuatu region

• Thin layer of sediment. ~50 m on NDR. 

Bougainville seamount exhibit thicker 

lagonal limestone that cannot be 

extended to other part of seafloor

• Small amount of sediments could 

explain coupling near the surface

Collot et al., 1992. 

LEG 134
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About P-T stability domain of minerals

Maruyama & Okamoto., 2007
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About P-T stability domain of minerals

Serpentinisation could be maintain to 150 km in the case of high 

thermal parameter slab path (< 650°C)
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About historical seismicity
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About 1965 Mw 7.5 earthquake
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About OBS data
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FINAL Network EQ time residuals

Site Last Data Z X Y P End Sync?

OS1 15 Aug Bad OK OK OK Non

OS2 15 Sept OK OK OK OK Non

OS3 10 Sept FLAT FLAT FLAT OK Non

OS4 12 Aug Chopped Chopped Chopped OK Yes

OS5 16 Aug Chopped Chopped Chopped OK Non

OS6 31 Aug FLAT Chopped Chopped Weak Non

OS7 8 Sept Chopped Chopped Chopped OK Non

OS8 30 Aug Chopped Chopped Chopped OK Yes

OS9 18 Sept Chopped Chopped Chopped OK Non

OS10 13 Sept OK OK OK OK Non
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About OBS data

Dérive de 170 m

Our 2D model parameter:

E=1.6✕1011 N.m-2 (litho)

η=1019 Pa.s (astheno)
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About the mechanical model

Our 2D model parameter:

E=1.6✕1011 N.m-2 (litho)

η=1019 Pa.s (astheno)
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About rupture barrer

Collot et al., 2004

Influence of the inner forearc structure.

Faults distribution
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• New automatic picking tool based on Kurtosis
• Accurate onset picking with P-S characterization

• Fast

• Adaptable to a wide range of local network geometries

• New P-S velocity model

• Accurate earthquake catalog of ~10,000 events under the network

• 3D geometry for the subduction interface and the Maewo-Pentecôte back-arc 

thrust belt

• Conceptual model for the Vanuatu subduction zone

Introduction Seismological analysis Interpretation Conclusions










