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Impact of submarine sliding

�Destruction of subaqueous infrastructures

�Covering subaqueous resources

�Tsunami



2010 Tahiti-Tsunami 2010. Jan. 12, Mw = 7.0

Hornbach et al. (2010)



1979. Oct. 16, Nice, France
Tsunami generated by submarine landslide

related to airport construction
~8,000 yrs. ago: 
Storegga slide (3,500 km3 in total), 

western off Norway

Bondevik et al., (2005)



Questions for submarine sliding 

What is the frequency 

of submarine slides?

How are slides and 

earthquakes related?

MTDs or slide scarps:
independent?
close relations?

Kimura et al. (2011)



Liquefaction 1) Before Eq

2) During Eq

3) After Eq

Sand grain Pore fluid

Subsidence

Sand eruption

2011 Tohoku Eq: Urayasu (Tokyo-Bayside) http://www.jishin.go.jp/

Collapse sand-grains network

Excess fluid pressure

Loss of shear strength



Setting

Forearc basin

Accretionary prism/trench-slope



Young subduction margin on the Miura/Boso Peninsulas, 
central Japan

Yamamoto et al. (2017b)Yamamoto et al. (2017a)



Block-in-matrix (most cases)
Matrices composed of sand/pebble
Matrices lost the original sedimentary structures 
Sand intrusions into blocks/coherent layers

Note: 
black colored part: sand/pebble
Lighter colored part: mud 

Yamamoto et al. (2009)



Yamamoto et al. (2009)



Young subduction margin on the Miura/Boso Peninsulas, 
central Japan

Yamamoto et al. (2017b)Yamamoto et al. (2017a)



Yamamoto et al. (2007)



Blocks:
Alt. sand and siltstone (-15 m), 
siltstone, rarely sandstone

Roundness: subangular- subrounded

Matrix:
Med.-coarse volcaniclastic sand

and the grater sized grains
Homogeneous
No foliation nor grain orientation
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Sandy matrices 
injected into blocks



Post-failure turbiditie 
filling depressions
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Yamamoto et al. (2009)
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Large blocks (>2 m) All blocks������� Paleo-turbidite
current

Rotated on N-dipping paleo-slope
Yamamoto and Kawakami (2014)

Yamamoto et a. (2007)
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1-3

4-6

Younging direction

1. Soon after sedimentation 2. Liquefaction &small injection 3. Intrusion of liquefied sand

4. Sliding (to the North) 5. Turbiditie layer caped MTD 6. Second MTD

ϕ ≒ 0, c ≒ 0



Yamamoto et al. (2007)

HF

MTD just beneath key tuff bed “HF”
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Sliding direction

Sliding direction
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Route 1: Kawakami and Shishikura (2006)
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Total thickness of Hata Fm. (upper Chikura Gp.): about 500 m
(Saito, 1992; Kawakami and Shishikura, 2006)

Age: 1.95-0.85 Ma (Kawakami and Shishikura, 2006)

Mean sedimentation rate: 2,200 yr/m
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� about 100,000yr
� 1,720 yr
� 2,640 yr
� at least 5,900 yr



What is the frequency of submarine slides?
How are slides and earthquakes related?

MTDs or slide scarps: independent?
close relations?

Kimura et al. (2011)
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