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(Figure modified after Sømme et al., 2009) 
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Consistent with classical stratigraphy, 
deep-sea deposition highest during 

lowstand and transgression 

Deep-sea deposition and sea level: the 
global nuts and bolts 

… but tectonics, climate, oceanography, 
shelf morphology and human impacts 
control timing of sediment transfer 

(Figure modified after Covault & Graham, 2010) 

“Deep-sea deposition 
can occur at any state 
of sea level”  
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1a: Timing of sediment transfer 
in closely-coupled catchment 
and deep-ocean systems 



Rapid and frequent slope nourishment by gravity flows 
at Sepik mouth: an analogy for lowstand behaviour 

(Modified after Walsh & Nittrouer, 2003) 

► Stacked, laminated mud turbidites  

► No bioturbation  

► No hemipelagite 



Stratigraphic event chronology on slope 
directly linked to floods: a decadal view 

(e.g. Var River Canyon) 

(Figure modified after Mulder et al., 2001) 

► Gravity flows interpreted as  
hyperpycnites 

► Individual event chronology 
tagged to historical floods  

► High fidelity to terrestrial rather 
than marine events 



(Figure modified after Covault et al., 2010) 

►  Efficient sediment routing via canyons 

►  Deep-sea fan deposition linked to rainfall and climate 

►  Sustained behavioural shifts from terrestrial fidelity 

Unravelling closely-coupled riverine and 
deep-sea fan systems: a millennial view 

(e.g. Santa Ana River) 
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1b: Timing of sediment transfer 
in reactive catchments with 
strong oceanographic forcing 



50% of slope sediment 
from intermediate 

nepheloid transport  
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terrestrial events  

Intermediate 
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(Figure modified after Walsh & Nittrouer., 1999) 

Timing of slope nourishment controlled by 
oceanographically enhanced dispersal 

(e.g. Eel, Gulf of Lions, Waipaoa)  



►   Timing highly seasonal (climatic) 

►  Temporary shelf storage 

►  Down-canyon and slope transport during storms 

►  Preferential canyon focussing 

(Figure modified after Palanques., 2006) 

Timing of slope nourishment controlled by climatically and oceanographically enhanced 
dispersal (e.g. Gulf of Lions, Eel) 
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events 

Slope-canyon 
cascading 

events 



(modified after Alexander et al.,2010) 

►  Timing potentially seasonal (climatic) 

►  Temporary storage within canyon heads 

►  Likely climatic and tectonic triggers 

Inter- and intra-canyon 
deposition: background 

versus event-driven 
sedimentation 



2: Mixed carbonate-siliciclastic 
systems and glacio-eustatic timing 



► Timing of peak terrigenous flux to slope during lowstand 
OR transgression  

► Transgressive shedding applicable to siliciclastic margins 
also (Santa Monica Bay, Sommerfield & Lee 2004) 

► Coincident reef initiation in turbid coastal water 

Glacio-eustatic control on carbonate production and 
terrestrial supply 

(Figure modified after Dunbar & Dickens, 2003) 

siliciclastic 

carbonate 



3. Intra-slope sources and 
tectonically-forced timing 



(Image courtesy Josh Mountjoy) 





Millennial-scale tectonic-sediment 
interactions  

►  Lowstand “deilvery events” provide sediment 
sources 

►  Cycling of sediment over glacial-eustatic cycles 

►  Slope instability drives intralope dispersal  

(Mountjoy et al., 2010) 
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►  Instability and tectonic erosion controls intra-slope 
sediment transfer 

►  Tectonic signal dominant over multi-millennial time-scales, 
controlling temporal and spatial location of 
accommodation space and  supply 

(Figures modified after Mountjoy in press, Lewis & Orpin, 2003) 



4. The (human)fly in the 
ointment: the anthropogenic 
signal as an event and driver 



►   Evidence of Polynesian and European settlement 
captured on slope record 

► Efficiency of signal transfer by diffusive processes on 
slope stratigraphy 



Localised effects: timing of slope dispersal 
enhanced by trawling activity 

Trawl events 

Corresponding 
turbidity 
events 

Increase in trawl 
technology since 

early 70’s 

Likelihood of 
anthropogenic signature 
preserved in slope record 

Change in sediment 
structure from 

increase in 
sedimentation 



Waipaoa 
66%, 15%? 

Waiapu 
77% 

Inflection point 
around 100 km 
shelf width 

Off-shelf 
sedimentation 
dominates <20 km 

►   Have anthropogenic impacts in the Waipaoa catchment overwhelmed margin 
morphology as the dominant control on off-shelf sediment transfer?  

►   Is there a natural analogue in the rock record? 

Margin scale: influence of shelf width and supply on 
off-shelf dispersal - have we tipped the scales? 

91% 
Var 

(Figures modified after Walsh & Nittrouer, 2003) 



* 
MD2121 

► Climate and oceanography impact slope 
sediment flux 

► Tectonic overprinting 

► Signals need to be deconvolved across the 
margin 

Post-glacial climate and erosion record through the 
eye of the tectonic needle 

(Figure modified after Carter et al., 2002) 



In a noisy system, the construct of the question may 
constrain the scope of the answer 


