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Introduction  

The supporting information for this manuscript includes our methods for making field-
measurements of waterfall plunge-pool depth, as well as two tables, a movie with caption, and 
MATLAB m-files to calculate plunge-pool sediment-transport capacity.  Table S1 includes data 
from our field survey of waterfall plunge pools, Table S2 is data from waterfall plunge-pool 
sediment-transport capacity experiments.  Movie S1 shows an example of sediment transport 
during one of our waterfall plunge-pool sediment-transport capacity experiments.  

Waterfall field-survey methods 
During our field surveys we measured the depth of waterfall plunge pools using a variety of 
methods.  All our field measurements were made at low to moderate water discharges when 
plunge pools were safe to survey and accessible. For the vast majority of plunge pools 
surveyed, we made manual measurements of the depth to the plunge-pool floor.  Most 
plunge pools were alluviated during our surveys such that the majority of our pool depth 
measurements reflect the depth to the sediment floor (i.e., hpool = zlip – zsed), but for some cases 
(as denoted in Table S1), bedrock was exposed on the pool floor such that depth 
measurements reflect the distance to bedrock (i.e., hpool = zlip – zBR).  In some cases the 
distinction between a sediment and bedrock floor was not denoted, and we make no 
distinction as to whether the reported pool depth is to sediment or bedrock floors. We 
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measured the vertical distance from the plunge-pool lip to the plunge-pool floor using either 
a stadia rod or plumb-bob attached to a tape measure.    

Several plunge pools were completely filled with sediment (i.e., zlip – zsed ≈0) and many were 
partially-filled during our field surveys.  These shallow depths are likely a result of our 
surveying at low flow and perhaps additionally due to temporal variability in sediment supply 
(for example, many of our measurements in the San Gabriel Mountains, California occurred 
within 1-3 years of the 2009 Station Fire when sediment supply was likely elevated by up to an 
order of magnitude compared to background levels [Lamb et al., 2011]). To mitigate this effect, 
for 16 out of 75 of our surveyed plunge pools we report pre-existing data that reveal larger 
depths than obtained during our survey.  This data came from three separate sources.  For 
Wailua Falls, Hawaii (“WF” in Table S1) we use the depth measured by Doughty [2010] made 
while SCUBA diving in the plunge pool.  For upper Ho'opi'i Falls, Hawaii (HFU, Table S1), 3 
separate falls on Arroyo Seco, California (MSF, LSF, ASP4 in Table S1), and 1 waterfall on Fall 
Creek, California (FCR1, Table S1), we estimate the minimum plunge-pool depth as 2 m based 
on observations and accounts of cliff-jumping from heights > 2 m.  Finally, many depth-
estimates of plunge pools within Little Santa Anita Canyon, CA, and one estimate from Fox 
Creek, CA, are unpublished data provided by Prof. Chris Brennen, California Institute of 
Technology, who assisted with field surveys.  These data were collected by Prof. Brennen over 
many visits [Brennen, 2000], and the measurements should be treated as estimates with up to 
~25% error.  The measurement technique used for each surveyed plunge pool is denoted in 
Table S1. 

Movie Captions 

Movie S1.  Video of plunge-pool sediment transport during Experiment 12 (Table S2). Plunge 
pool is 10.2 cm in diameter for scale. Movie taken with a high speed camera recording at 240 
frames per second, resulting in a factor of 8 slow-down compared to real time. 
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