


and the GSD breadth. Moate and Thorne (2009) have 
shown how variability in the GSD can perpetuate er-
ror through the inversion, resulting in error in both the 
estimated median grain diameter and/or the mass con-
centration. 

Previous application of acoustic inversion tech-
niques in riverine environments have assumed con-
stant particle mineralogy and shape of the GSD, 
which was justified because sediment sources were 
partly controlled by the presence of large-scale dams 
that filter some of the variability in sediment size (e.g. 
Moore et al. 2012, 2013).  Here we apply the acoustic 
inversion methods in a somewhat more challenging 
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mouth at the Strait of Georgia. Here, the Fraser is con-
strained to a single ~550 m wide channel carrying 
runoff from the 228,000 km2 basin. This section pro-
vides an ideal location to measure the input of flow 
and sediment to the increasingly industrialized Fraser 
Estuary and Delta. The runoff pattern is dominated 
annually by the spring snowmelt in May-June initiat-
ing a freshet in late May, June and early July. The 
mean annual flow at Mission is 3410 m3/s and the 
mean annual flood is 9790 m3/s. McLean at al. 
(1999a) found that on average 17 million tonnes per 
year (Mt a-1) of sediment moved past Mission, BC us-





where i and j are two different frequencies and are 
minimized between all three pairs by: 
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in either underestimated or overestimated, an inverse 
response can occur in the estimate of concentration 
and particle radius.  This work has presented an 
acoustic inversion that can account for a shifting and 
broad GSD by estimating the relative standard devia-
tion, in addition to the particle radius and concentra-
tion.  

The mixed implicit/explicit acoustic inversion 
method, similar to Thosteson and Hanes (1998), pre-
sented here provides a means to estimate both the me-




