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About this paper 

 Metapopulations are spatial separated populations 

of the same species that in some way interact with 

each other.  This paper examines whether invasion 

by a non-native predator species give rise to 

source-sink interactions in a native prey population.     

 The paper suggests that invader-free areas 

become sources for predator-invaded sinks.   

 Specifically, the authors investigated the impact of 

introduced trout on the native Galaxias vulgaris 

(common name Canterbury galaxias) across two 

sub-catchments of the Waimakariri River in the 

South Island (the Porter and Broken Rivers). 

 This is an important paper because it highlights that 

introduced trout and Canterbury galaxias don’t 

simply co-exist.   Rather they co-exist as a result of 

predator free sources providing recruits to sink 

populations.   
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How was the initial hypothesis examined? 

 After hatching in spring, fry of Canterbury galaxia 

stay in the backwaters until large enough to enter 

the main channel in autumn.  They are easy to 

observe in the backwaters.  Simple visual counts in 

the spring allowed an estimate of peak abundance.  

Survivorship was then estimated through a second 

assessment at the end of summer. 

 Population structuring at sites was determined by 

capturing all the fish in an area through 

electrofishing and stop nets so fish could be 

measured according to three size classes: 

 0 – 60mm (young-of-the-year); 

 61 – 90mm (one-year old); and 

 >90mm (2+ year old). 

 Habitat analysis of vegetation, disturbance, and 

streambed particle size also occurred.  Statistical 

analysis was then used to determine if recruitment 

failure was caused by habitat rather than trout 

invasion.    

 

Results 

 The authors suggest that there is evidence for source-sink 

metapopulations dynamics linked to trout invasion in Canterbury 

galaxias.   

 Trout-invaded sites were divided into “sinks” that retained no young of 

the year recruits and pseudo-sinks with few young of the year recruits.   

 Trout free reaches though had high densities of fry and young of the year 

recruits.  The authors classified these as sources, as positive net 

recruitment allowed them to contribute recruits to downstream sinks 

(refer to Figure 1).   

 They considered it unlikely that a source sink metapopulation existed 

before introduction of trout.  Analysis of habitat observations did not 

correlate with recruitment failure. 

 Interestingly, the four pseudosinks that retained some young of the year 

recruits also contained the lowest biomass of Galaxiids and trout.  These 

reaches had high habitat complexity, were disturbed or both.   

 

Discussion questions and conclusions 

Should Canterbury galaxias be considered a conservation priority? 

 While Canterbury galaxias appear common, true pseudosinks 

make up only 7% of the area, 16% is trout free and 69% trout 

invaded.  Trout introduction in trout free sites could quickly 

eliminate populations.  Similar concerns are raised in a subsequent 

paper by Woodford and McIntosh (2013) but Canterbury Galaxias 

is not currently considered a priority by the Department of 

Conservation (DoC). 

What management options are available for conservationists? 

 Preservation of invader free habitat - Use of legislative tools to 

protect trout-free sources and the use of barriers to prevent 

invasion by trout. 

 Translocation – Canterbury galaxias is likely to translocate well.  

They colonise disturbed sites quickly. 

 Disturbance and habitat modification - Pseudo-sinks where trout 

and galaxiids are co-existing showed a high disturbance index and 

higher habitat complexity.  Weirs and culverts may act to increases 

habitat complexity and encourage pseudo sinks (GWRC, 2010).  

Disturbance events that kill all fish (e.g. poisoning) may allow 

galaxxids to re-establish and dominate an area if barriers 

preventing trout re-establishment are put in place.  

What are the conservation challenges for native fish in New Zealand? 

 Whether a species is a pest is a judgment call.  Trout aren’t 

considered by the broader population to be a pest species.   

 Trout fishing is a very popular recreational activity in New Zealand.  

Fish & Game New Zealand has statutory duties around protecting 

trout habitat meaning their protection of freshwater tends be in 

more of anthropocentric sense.   

 The right suite of management tools for this issue will require 

compromise across ecological and anthropocentric values.  
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Plates 1 and 2: Galaxias vulgaris (common name Canterbury galaxias) (Source: DoC) 

Figure 1: Map of density estimates and distribution of fry of Galaxias vulgaris in the Broken 

River (Source: Woodford and McIntosh, 2010) 
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