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Presenter
Presentation Notes
Don’t need a big intro because of Sean’s talk- so can get right into it without being too repetitive.  


Zodiac Fan
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The three large sediment bodies that exert the greatest influence on subduction.  The majority of this sedimentation is coming from one side of the subduction zone, which is the main driver for the spatial variation in sediment along strike.  

Maybe not necessarily unique for subduction zones, but makes it interesting to study from the standpoint of almost having systematic variation along strike.  

Looking first at the Surveyor Fan…
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Here we have the Surveyor Fan and Channel system. Point out other main features like seamount chains, trench, tectonic relationships, large glaciers….. You can se that the channel heads correlate to these large, cross-shelf glacially-carved sea valleys.  So glacial erosion across the St. Elias orogen has driven the growth of the Surveyor Fan and Channel system- I’ll show you more on that.  
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Line location!  In the very proximal portion of the fan, we see the modern Surveyor Channel with a large, complex levee system.  We’ve mapped three sequences across the fan based on changes in seismic facies and disconformable stratigraphic relationships.  
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Distally, the upper fan sequences thin away from the Yakutat margin.  
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Seismic/strat correlation, dating for the Surveyor Fan from DSDP 178.  These will be updated by our new work with Jeff Benowitz. Acc rates  4 ma vs. 1 ma


Transition to climate-driven Surveyor Fan
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Isopachs of the three surveyor fan sequences.  Sean showed earlier on this slide differences in the fan in time, but this also shows really well that sedimentation from the Yakutat margin and the fact that sediment from Bering trough west is all going into the trench is driving this steadily decreasing lobe along-strike with the trench.  This also shows how well the rough Pacific plate basement is filled in by the Surveyor Fan, possibly buffering any effects that would come along with subducted rough topography
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Keeping in mind the three sequences we just pointed out, The lower sequences began much farther down on the NA margin; but then large scale fan growth and transport of sediments away from the margin began with increased glacial erosion in the St. Elias range in the last ~5.5 Ma.  


Aleutian Trench fill

Aleutian Trench wedge


Presenter
Presentation Notes
Now to switch and look at the second main sediment body, the Aleutian trench fill.  Our cross section across the trench shows One of the best new images we have- subducting pacific plate with surveyor fan seds, overlain by trench wedge, and prism to left.  In most of our observations, the trench fill overlies the subducting Surveyor Fan sediment.  
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Local variations in trench fill thickness

Kayak Tr..
Y

(meters)



Presenter
Presentation Notes
This is thickness of the trench sediment wedge where we have data.  (assuming a 2000m/s sed velocity)  shows how greatly the along strike volume of the wedge differs, mostly due to the addition of seds from point sources along strike- like the surveyor Chan, various glacial troughs, etc. 

This also speaks to the temporal variation in the addition of sediment, in that they only deliver significant amounts of sediment during glacial maxima.  


Distal Surveyor Channel =
sediment bypass and erosion of
fan at glacial maxima
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One of our distal fan lines from the paper showing Surveyor fan stratigraphy


Overall subducting sediment thickness
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1st order vs. 2nd order
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One of the other things we are looking at…how much seds overtop topo, but also how much the ocean crust topo is influencing sed routing.  So in the distal part of the surveyor where the seamounts are subducting, we have some second order variation in thickness, and location of depocenters due to the seamount locations.  Like Don Fisher showed, we know that subducting topography can rip up the margin, but how much can the margin reduce the effect of that damage by shedding its own sediment.  See Ginger Barth’s and my own poster for more on this.  


a -Extent of trench fill and
&8 influence on subduction?

7 _Sed. bodies west of Zodiac,
location of fundamental
change in sed. influence?

Zodiac Fan

-Changes in decollement with
variations in sed thickness?

-Correlation between locked and creeping zones and sed
variation?

-Sed control on prism fault vergence, OOS/splay faults?

-Interaction between plate topography and sediment- combined
effect on seismogenic zone?
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To bring it back full circle…
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