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Abstract. Samplers used to collect gravel bedload differ in their opening size, the degree of 
sampler body flaring, in the size, shape and mesh width of the sampler net, in sampler deployment 
(on the channel bed or a fixed sill or ground plate), and in sampling time.  Those differences affect 
sampling results.  Not much is known about the details of how those sampler and deployment 
characteristics affect sampled gravel transport rates and the largest bedload sizes (DQB,max).  Hence, 
many studies base their choice of a gravel bedload sampler on availability or convenience and 
might use results from studies with diverse samplers indiscriminately.    
This study sampled gravel transport with bedload traps and a 0.076 m Helley-Smith sampler in 
mountain streams to tease out why and by how much sampled gravel transport rates and particle 
sizes differ.  Bedload traps have a 0.3 m by 0.2 m opening size and an unflared body, to which nets 
>1 m long with a 3.6 mm mesh width are attached.  Bedload traps were deployed on ground plates, 
spaced 1-2 m apart and typically collected bedload for about an hour per sample (unless transport is 
very high).  The Helley-Smith sampler (HS) with its 0.076 by 0.076 m opening has a strongly 
flared body and a net about 0.4 m long with a 0.25 mm mesh width. The HS was placed onto 10-20 
even-spaced locations across the channel bed, collecting for 0.2 - 5 minutes per location.  
Gravel transport rates collected with a HS exceeded those from bedload traps by orders of 
magnitude during low transport rates, but fell below those from bedload trap during high transport 
when coarse gravels were moving that did not fit into the small HS opening size.  When the HS 
sampler was deployed for 5 minutes on each of the ground plates—which avoided inadvertent 
particle pick up during sampler placement on the bed—its transport rates generally exceeded those 
from bedload traps by a factor of 3 to 20.  This oversampling resulted from the HS’s high hydraulic 
efficiency.  When the HS deployment time was set to 2 minutes, both samplers collected similar 
bedload rates.  The reason for no longer oversampling lies in the fluctuating nature of gravel 
transport.  Short sampling times have less chance to catch rare high-transport rates or the largest 
mobile particles; i.e., short sampling times reduce sampled transport rates and DQb,max sizes.  
Compared to 1-hr sampling with bedload traps, bedload DQB,max sizes sampled with a HS were 
generally smaller: about ½ to ¾ of the actual DQB,max size for 5-minute sampling but only ⅓ of the 
actual DQB,max size when sampling for 2 minutes.  Those results show that there is no optimal 
deployment time for a HS on ground plates to attain general similarity with bedload trap result: A 
2-min. deployment of the HS produced similar transport rates, but left sampled DQB,max bedload 
sizes severely underrepresented, while 5-min. deployment moderately underestimated DQB,max sizes 
but overestimated gravel transport rates by almost an order of magnitude. 
 
 


