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 9 

ABSTRACT 10 

 11 

The nature of catchment-scale sediment (dis)connectivity is the primary influence on 12 

sediment delivery to trunk streams and controls patterns of bedload sediment 13 

fraction. We analyse the potential sediment connectivity of 20 tributaries to their 14 

trunk stream, Lockyer Creek, in the Lockyer Valley, SEQ. We examine the 15 

distribution of major sediment buffers (floodplains, terraces, alluvial fans, trapped 16 

tributary fills) and barriers (weirs), and their impact on effective (sediment 17 

contributing) catchment area, to characterize the potential for coarse (bed load) 18 

sediment connectivity. We then analyse the distribution of sedimentary links along 19 

Lockyer Creek to determine whether certain tributaries or disconnecting features 20 

control the trunk stream sediment fractions. We find that buffering increases 21 

downstream in the Lockyer Valley, and that tributary position and shape influence 22 

the space available for sediment buffering and, therefore, the sedimentological 23 

significance of tributaries. Effective catchment areas are strongly related to buffering 24 

by a 2° slope threshold of coarse sediment transport. Tributary sediment 25 
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connectivity, the extent of overbank flows (floodwater zones), and weir locations all 26 

exert an additional influence on the distribution of sediment links along the trunk 27 

stream. These controls are related to the physiographic and climatic setting of the 28 

Lockyer Valley, and additional anthropogenic influences in this system. We conclude 29 

that controls on sediment connectivity and bedload sediment characteristics are 30 

highly variable between catchments, and that sediment (dis)connectivity merits equal 31 

consideration with tributary basin/channel size when determining controls on 32 

tributary-trunk stream relationships and channel sediment regime.    33 

 34 

KEYWORDS: buffer, downstream sediment fining, effective catchment area, weirs, 35 

sedimentary links 36 

 37 

Introduction 38 

 39 

Fluvial channel networks behave as interconnected geomorphic systems, whereby 40 

channel adjustments in one portion of the network can be influenced by geomorphic 41 

processes operating in other parts of the channel network (Abrahams, 1984; 42 

Nakamura et al., 2000; Benda et al., 2004a). However, river geomorphology can 43 

often become overly focused on morphological effects and responses within specific 44 

channel reaches without considering some of the broader-scale controls on these 45 

morphodynamic interactions (Newson and Newson, 2000; Cammeraat, 2002; 46 

Wainwright et al., 2011). To some extent, this is influenced by river management 47 

targets that are often concentrated on trunk stream channel portions which directly 48 

impact urban or agricultural development (Junker et al., 2007; Buijs, 2009). 49 

Consequently, research efforts aimed at fulfilling reach-scale management needs 50 
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