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Presenter
Presentation Notes
My first big point is that in-channel benches are storing in excess of 400 kt of fine sediment per year. This makes them a significant store of fine sediment. How significant?...well our estimates of the annual increase in sediment discharge from the major source of new erosion in the catchment (alluvial gully erosion) are less than this amount. Furthermore…most benches that we investigated were initiated after European settlement. Its therefore conceivable that sediment production has gone up, without there being a matching increase in fine sediment discharge from the mouth. 
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Presentation Notes
My second big point is that In-channel benches are storing in excess of 400 kt of fine sediment per year. So don’t muck with them…any management practice that destabilises these features will 1. effect their capacity to trap sediment on an ongoing basis, and 2. release potentially very large volumes of sediment that hitherto were held out of the sediment stream and hence likely caused minimal impact on the receiving water.
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Presenter
Presentation Notes
Let me introduce myself…my name is Tim Pietsch and I am a research fellow at Griffith…I do work as a geomorphologist and geochronologist…moonlighting on this occasion as a GIS operator as well. My talk today will look at in-channel benches…sometimes called inset floodplains or bank attached bars or whatever you want to call them these are the features that sit below the high surface generally referred to as the floodplain, but above the mobile bed. What role do these features play in a sediment budget and what do managers need to know about them. 
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Those of you that have spent anytime in the field on large tropical rivers, or indeed any large river system will appreciate that ‘the floodplain’ is never very planar, and hardly ever flooded. This is a small bench of the Laura River at Carols Crossing. In this image the river is to the right and the ‘floodplain’ is up this slope to the left. 
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Standing on the surface of these benches its clear that they are significant depositional zones, yet to the best of our knowledge, their operation has not been included in any sediment models for catchments of the Great Barrier Reef. So the question we have in front of us today…would the omission of these surfaces from a sediment budget / model cause it to be significantly in error. To answer this question we need to address two problems…firstly at what rate to these features aggrade. And what is the spatial distribution of these features. Rates of aggradation might seem at first a difficult thing to answer…you could get out a ruler an measure the depth of flood material in each flood…indeed Andrew lead an early charge layin…but there is another way.
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This is a cut into the same bench observed before at carols crossing…even without the eye of faith I’m sure that you can all see that the sediment is banded…these couplets of sand and fine material highly suggestive of the kinds of upward fining sequences we expect to be left by the falling limb of the flood hydrograph. To answer the question of rate of aggradation at this site we would like to know the age of a sequence of these couplets through the profile…these ages we measure with a technique called optically stimulated luminescence.
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Most of you will be familiar with the dosimiter badges worn by those working with x-ray devices. About 5-10% of quartz crystals act in pretty much the same way, recording the dose they are exposed to whilst buried in sediments. We collect these grains, measure their dose and then using various techniques measure the dose rate at the site where we collected these natural dosimeters from. Dose divided by dose rate gives us our Age. 
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Back to the bench at carols crossing. With multiple ages from this sequence we could say at what rate the sediments are aggrading…but importantly we could also say how old it is. So this is what we have done across the catchment…collecting data from a number of different benches and other depositional surfaces including…
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This is a small excavation of John spencers providing us a perfect cross section of a bench.
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A low bench on the the East Normanby with the mobile sands of the bed in the background. We aslo looked at floodplains
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Floodplains…usually just in some gully or channel wall,
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Some gullies giving us the opportunity to look at material dating from before the last glacial maximum…and finally, 
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Note that the general level of the coastal plain is some 2 or so metres below this surface…these are pedestals.
You might ask, why in a talk about benches am I showing you pictures of features that arnt benches. We are comparing. 
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Ok, so it’s a fairly straight forward exercise to race around the catchment digging pits in surfaces that everyone on the ground agrees is a bench…but we have a problem. Lets have a look at the data we collected from the West Normanby. A bench, some ages, a rate, no problem…but what is the area of that bench, and what is the relevance of this rate to this other bench, visible here and here.
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You might ask….surely its just a simple matter of mapping all the benches. I thought pretty much the same thing and it turned out to be an impossibility. Mostly because we have no good definition of a bench. Any bench mapping I did would produce an entirely different number from the bench mapping done by another.
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A revelation…it actually doesn’t matter what we call them…or where we draw the line between one bench and another, why not just consider each bench as part of a continuum of surfaces that can form at any level, rather then discretise them into bench 1 bench 2 etcor some other such schema…so heres what I did.
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We are now left with 



SSSD Normanby 20 
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Contemporary Aggradation Rate 
(mm/yr) 

Period represented 
(years to present) 

% Fines 
Benches       

West Normanby 31 60 23 

Battlecamp crossing 10 110 28 

KPWN5 2.3 650 55 

Lower Kalpower 13 150 16 

Carols Crossing 23 60 50 

Average 16     

        

East Normanby       

Point Bar 1000 2 38 

Scroll 1 7 100 14 

Scroll 2 0.7 1000 25 

Scroll 3  0.4 5500 25 

        

Coastal Floodplain       

NKCP1 0 500 95 

NKCP2+3 0 570 95 

Average 0     

        

Proximal Floodplains       

Kalpower Upper Surface 1 1000 45 

Bizant Gully 0-0.3 2500 85 

Bizant River 0.8 2200 85 

IBA16 <0.2 2500 10 

NSVF1 0.5 1000 30 

MRFP 0.2 4800 25 

NRFP 0.25 400 90 

Average 0.37     
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Derived map of tonnes/silt per km stored annually within the channel.
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Would omitting channel storage cause it to be in error. Yep.
This method avoids problems of definition and delineation
Accounts for a huge sediment store not previously accounted for
These features are not mappable using any other imagery


Management implications�vegetation�hydrological disturbance�weed invasion��Lastly,�How much longer can we rely on these features…will we reach a threshold where no more sediment can be put down the system.� 
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Broad amphitheatre like erosion hollows, and these later, more dendritic gullies that are cutting through the former fill. Say where N9 is.
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Site n3, note pedestaled trees in the background
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So lets look at the timing of these phases of gullying and have a bash at comparing their magnitude.
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Presenter
Presentation Notes
My last point is that in-channel benches are storing in excess of 400 kt of fine sediment per year. They are significant. They are important in mitigating sediment discharge so don’t do or allow anything that disturbs them. They probably do relate to increase in sediment discharge since European settlement.
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