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A B S T R A C T

Engineering solutions that aim to restore hydrological connectivity in river systems fragmented by dams and
weirs frequently include the installation of fish passage facilities (i.e. fishways). Assessment of fish passage
performance is often limited to single fishway designs and with a focus on species of commercial or conservation
significance, meaning that conclusions regarding fishway success may not apply to all species that require access
to fragmented habitats. We simultaneously compared the population structure and fish assemblage composition
at two fishways (vertical slot and fish lock designs) at weirs in a subtropical coastal river system. We used
hydrological and physico-chemical water quality data to explore if fishway performance was linked to particular
environmental conditions. At both fishways, fish assemblage composition differed between fishway exit and
downstream river samples, yet differences between exit and river samples were not associated with hydrological
variables related to the size and frequency of weir drown-out events or water quality. Population structure of the
most abundant species (sea mullet,Mugil cephalus; 61% of fish samples) also differed significantly among fishway
exit and river habitats. A low-level structure spanning the river channel downstream of one weir was not as-
sociated with differences in fish assemblage composition indicating that access to the fishway entrance (and
therefore fishway use) was not hindered by in-stream obstructions. Eight and seven species (predominantly
small-bodied species that migrate within freshwater systems) were exclusively sampled in downstream river
locations at the vertical slot and fish lock fishways, respectively, indicating that neither design was fully capable
of facilitating the passage of the local fish fauna. Further assessment over a broader range of hydrological
conditions will be necessary to determine if use of either fishway by fish is affected by low flows. Coupled with
evidence produced from landscape-scale analysis of spatial and temporal variation in fish assemblage structure
and dispersal patterns of diadromous species associated with river flow regime highlight that hydrological
connectivity may be maintained by natural weir drown-out events. This study highlights that factors controlling
hydrological connectivity for riverine biota need to be integrated among co-occurring anthropogenic impacts to
identify and overcome constraints to effective conservation management in rivers subject to water resource
development.

1. Introduction

Hydrological connectivity within the majority of the world’s river
systems has been altered by anthropogenic activities (e.g. dam and weir
construction) to enhance water security, control flooding, and generate
electricity (Fullerton et al., 2010). These activities typically decrease
riverine connectivity, leading to fragmented species populations and
changes to multi-species assemblages (e.g. Joy and Death, 2001; Gehrke
et al., 2002; Mueller et al., 2011; Yoon et al., 2017; Newton et al.,
2018). Equally, longitudinal hydrological connectivity can be increased
by dams that create reservoirs over natural obstacles or by elevated

discharge of water downstream of dams (e.g. Vitule et al., 2012). Be-
cause connectivity and dispersal are key aspects of riverine fish popu-
lations and their productivity, the provision of passage facilities is often
required when constructing and operating dams, weirs and culverts to
mitigate the effects of water resource infrastructure on aquatic fauna
(Muir and Williams, 2012).

There are multiple ways in which hydrological connectivity can be
managed to provide adequate passage for riverine fish (Harris et al.,
2017). When artificial riverine infrastructure has ceased to provide
human benefits, complete removal of these redundant barriers can re-
store longitudinal connectivity to habitats necessary for sustaining
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