Where does all the gravel go? Abrasion-set limits on Himalayan gravel flux
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Rivers sourced in the Himalayan mountain range carry some of the largest sediment loads on the planet, yet coarse gravel in these rivers vanishes within approximately 12-40 kilometres on
entering the Ganga Plain. Understanding how sediment is transported out of the mountain catchment is vital to determining how large inputs of coarse sediments (such as those triggered by
storms or earthquakes) are translated downstream into sedimentary basins, and onto densely inhabited floodplains. Here, we examine controls on the gravel flux (where the term ‘gravel’ is used
for grain sizes greater than 2 mm) out of the Himalayan mountains through an analysis of fan geometry, sediment grain size and lithology in the Ganga Basin.

2. Abrasion modelling 4. So...where is all the gravel?

Three pebble erodibility values are used, representative of Himalayan lithologies to test the effect of abrasion

on gravel survival at the mountain outlet>. The intermediate abrasion rate used (2 %/km) is typical of the Earthquake-induced
majority of Himalayan lithologies. In this figure, each DEM pixel in the mountain catchment of the Kosi (trans- landsliding
Himalayan) and Bakeya (foothill-fed) rivers are coloured to reflect the % of gravel supplied to the river at that

pixel that reaches the catchment outlet as gravel, under different pebble erodibilities.
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1. Calculating gravel flux mountains,

We first calculated the mass of gravel trapped between the mountain front and the gravel-sand

transition. This was done for the trans-Himalayan Gandak and Kosi catchments where the gravel-sand 3 . CatCh m e nt VS pe b b I e IlthO I Ogy

transition has previously been mapped?®?, and in five foothill-fed catchments (<250 km?). Modified from Dingle et al. (in press)
Pebble lithologies were determined along a number of exposed gravel bars between the mountain front and

gravel-sand transition, and compared to the upstream catchment lithologies. The proportion of major
geological units in trans-Himalayan catchments upstream of the mountain front are shown on the left (a), and

. " N Beyond a critical transport length upstream of the mountain front,
calculate a seravel volume which was average clast lithology composition recorded on exposed gravel bars upstream of the gravel-sand transition are . . _ . .
od ¢ 5 Cou | shown on the right (b). gravel delivered to the fluvial network is abraded into sand and finer
converted to a mass of quartzitic gravels

05 Mot s eosin i 0 z w0 cellelkres @ el v T v el B Totyantim. BB Lesser Him —— sediment before reaching the Ganga Plain. This transport length

ot e e 10 compre “eeinlliien CRIETTENTS (DOl Snew [Ere) S [ GreaterHim. [ Siwalik dependent on pebble erodibility, which is a function of lithology. Most
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erosion rates sampled at the mountain oebbles of the Siwalik Group. Quartzites are gravel delivered to the Ganga Plain originates within ~100 km upstream

— outlets34, There are higher proportions considered separately in pebble lithology (b) of the mountain front, or from regions dominated by quartzitic

of gravel in__the small _foothill as tth?by are d‘Ssz’t;db "jt_"th‘” eicg OI thj lithologies. The amount of gravel transported out of the Himalaya by

catchments, but relatively similar total contribtting units-{a) but canhot be trace : : : " :
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Study Area — East Ganga Basin

The fan geometry and published
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