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Supplement

Figure S1. Three Sisters Creek catchment and fan, on the southwest side (right bank) of the Bow River, Alberta, Canada, near the town of

Canmore. The surface grain size sample was collected at approximately the location of the yellow circle. Photo © Google Earth.
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Figure S2. Locations of down-fan and cross-fan transects where measurements were taken. The 88 down-fan transects (black lines) were
used to measure fan gradient. The arcuate cross-fan profile at 0.25 m down-fan (inner white line) shows where fan-head entrenchment
measurements were conducted. The cross-fan profile at 1 m down-fan (outwer white line) shows where the number of channel threads was
measured. Underlying hillshade (displayed with 3 x elevation exaggeration) is from Run OSC40 at 19 hrs of experimental time, close to the

end of the experiment.
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Figure S3. Number of connected channels at a transect 0.5 m down-fan, versus time in experimental cycle. Thin lines represent each
individual high-zero sediment supply cycle; thick line is the ensemble mean. H-S denotes high-supply period; 0-S denotes zero-supply.

Coloured text indicates each experiment’s time-averaged mean and standard deviation.
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Figure S4. Width of active sector measured across connected channels at a transect 1 m down-fan, versus time in experimental cycle. Thin
lines represent each individual high-zero sediment supply cycle; thick line is the ensemble mean. Coloured text indicates each experiment’s

time-averaged mean and standard deviation.
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Figure SS5. Fan elevation at arcuate cross-fan profiles in Run OSC10, located 0.25, 0.5, 1.0 and 1.5 m downfan (left to right). Upper panel:
examples of fan topography at the end of zero-supply periods. Lower panel: examples of fan topography at the end of high-supply periods.

Example data are from time steps 80 minutes apart; darker colours denote later time steps.
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Figure S6. Fan elevation at arcuate cross-fan profiles in Run OSC20, located 0.25, 0.5, 1.0 and 1.5 m downfan (left to right). Upper panel:
examples of fan topography at the end of zero-supply periods. Lower panel: examples of fan topography at the end of high-supply periods.

Example data are from time steps 80 minutes apart; darker colours denote later time steps.
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Figure S7. Fan elevation at arcuate cross-fan profiles in Run OSC40, located 0.25, 0.5, 1.0 and 1.5 m downfan (left to right). Upper panel:
examples of fan topography at the end of zero-supply periods. Lower panel: examples of fan topography at the end of high-supply periods.

Example data are from time steps 80 minutes apart; darker colours denote later time steps.
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Figure S8. Median fan slope versus time in experimental cycle, for Runs CON, OSC10LA and OSC10. Run OSC10LA has the same mean
sediment supply rate and timing of supply oscillations as Run OSC10, but has lower-amplitude (LA) oscillations. Thin lines represent each
individual high-zero-supply cycle; thick line is the ensemble mean. Coloured text indicates each experiment’s time-averaged mean and

standard deviation.
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Figure S9. Deposition (blue) and erosion (red) volumes across the whole fan, versus time in the sediment supply oscillation cycle. The thin
lines represent each individual supply oscillation cycle; the thick lines are the ensemble means. H-S denotes the high-supply period; 0-S

denotes zero-supply.
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Table S1. The percentage of total sediment load or yield made up by bedload in mountain streams.

Study Location % Bedload
Schoklitsch 1926 "Alpine Mountain Rivers" 70
Mcpherson 1971 Two O’Clock Creek, Alberta, Canada 0.5
Bradley and Mears 1980 Boulder Creek, Colorado, USA 90
Hayward 1980 Torlesse Stream, Canterbury, NZ 90
Alvera and Garcia-Ruiz 2000  Izas catchment, Spain 30
Lenzi et al. 2003 Rio Cordon, Italy 24
Métivier et al. 2004 Uriimqi River (Chinese Tian Shan) 452
Meunier et al. 2006 Torrent de St Pierre, France 15-60°
Pratt-Sitaula et al. 2007 Marsyandi River, Nepal 36
Alexandrov et al. 2009 Nahal Eshtemoa, Israel 5

LAs cited in Jarocki (1957), p104.
2 At the range front.

3Values quoted are minimum and maximum during a week of observations.
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