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Hogg& Johnson 
Radialspreadingof a plume





The neck:
Å Rapidflow expansion
Å Rapid deceleration
Å Dramaticturbulence

Χ ƛǎ ŀ άbreakinghydraulic
surgeέ



2) The Head

The strong decreaseof 
bed shearstressfrom
the body to the head
resultsin rapid
suspension fall-out:



Question:
Are ˃ (I) rheologyandkinetic/extendedkinetictheorygooddescriptionsof basalhigh 
densitylayersin turbidity currents? 

YES (if we take the viscousporefluid into account)!

Cartignyet al. (in pressJSR)



2011 M9.0 EartquakeTohoku (Japan)
KinematicGPS data (analysis by Grapenthin& Freymueller, 2011)
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2011 M9.0 EartquakeTohoku (Japan)
Modelleddisplacement & fault slip (analysis by Simons et al. CaltechTectonicsLab)

http:// www.unavco.org/community_science/science_highlights/2011/M8.9-Japan.html
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Effectssedimentology:
1. Tsunami (yes, catastrophic)
2. TurbidityCurrent(Araiet al., GeologySep. 2013)

Velocityestimates: 
Å Time delay: 2.4-7.1 m/s
Å H=20 m; C<0.09 : ~8.0 m/s 
Å Thresholdof movement: ~2.8 m/s

Displaced 1 km & 14 m



Effectssedimentology:
1. Tsunami (yes, catastrophic)
2. TurbidityCurrent(Araiet al., GeologySep. 2013)
3. :



Christchurch 2011



Mutlu Sumeret al. 
Sedimentology, 2006

ʊ0 = 0.58
D50  = 60 ˃



Mutlu Sumeret al. 
Sedimentology, 2006

Excessporefluidpressuretimeseries



Mutlu Sumeret al. 
Sedimentology, 2006

Descriptionon granularscale:
Change in packing.
Porefluidpressureis lithostatic

>> hydrostatic.
Grainsare supportedby pore

fluid gradient.
Effectivenormalstress on 

graincontacts=~0.
No frictional resistancealong

graincontacts.
Graincontactswill slip at 

negligablestress.

Descriptionof continuum
rheology:
Continuumhas negligable

strengthat 0 shear. 
Application of shearstress 

resultsin deformation.

Dissipationis a functionof 
porefluidmigration.

ʊ0 = 0.58 to 0.64 takes 
17.5 minutes 



Mutlu Sumeret al. 
Sedimentology, 2006

Small waves: 
Liquefaction- NO
Compaction- YES
Porefluiddissipation
timescale5-10 minutes



Røe and Hermansen, 2006, Sedimentary Geology.

Importancein the geologicalrecord: Field observations



Røe and Hermansen, 2006, Sedimentary Geology.

a) Dune migration

b) Liquefaction of dune 
front + top 

c+d) Dune front collapse: 
flow of the liquefied mass

e) Reactivation of the dune 

Importancein the geologicalrecord: Field observations
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Importancein the geologicalrecord: Field observations



BLACK= Lamination

RED= Truncation

GREEN = Fold axial plane

Importancein the geologicalrecord: Field observations



Growth structures: deformation took place DURING deposition of the bed.

Importancein the geologicalrecord: Field observations
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Importancein the geologicalrecord: Field observations


