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Introduction 
Banded kokopu (Galaxias fasciatus) are a large amphidromous galaxiid endemic 
to New Zealand. Banded kokopu are of significant cultural and recreational value 
to both New Zealanders and indigenous Maori. New Zealand’s Department of 
Conservation classifies the species as ‘At risk - declining’ (Goodman et al., 2014). 
Although found throughout New Zealand, the current nationwide decline is due to 
widespread and significant habitat modification and/or loss and predation by 
invasive species (particularly salmonids) (McDowall, 2006). The species is 
typically migratory, although has the ability to form land-locked populations 
enabling both diadromous and non-diadromous recruitment. 
 
The experiment was conducted in two streams and a reservoir which form the 
headwaters of Kaiwharawhara stream, in Wellington, New Zealand. The stream 
sites range from ~800 m to 1.3 kms in length, the largest stream had average 
flows of ~7 L/sec-1 and both are entirely enclosed by a native forested catchment 
before opening out to the reservoir. The reservoir is a decommissioned drinking 
water reservoir for Wellington city, with a capacity of approximately 40,000 m3, 
maximum depth of 8 m and average depth of 4 m. It is the upper one of two 
reservoirs located within Zealandia, a predator-proof sanctuary for native species. 
Banded kokopu utilize the reservoir as the ‘sea-going’ phase of their lifecycle.  
 
 
 

 Banded kokopu © Lan Pham 
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Goals 

x� Goal 1: The restoration of the native banded kokopu population. 
x� Goal 2: To eradicate introduced brown trout (Salmo trutta) from the two 

tributaries and the reservoir. 
x� Goal 3: To observe successful recruitment of banded kokopu juveniles post 

trout eradication. 
x� Goal 4: To document the impact of prey reduction on the re-introduced banded 

kokopu. 
x� Goal 5: To document the recolonization of aquatic invertebrates. 
 
Success Indicators 

x� Indicator 1: Re-introduced banded kokopu spawn successfully in the reservoir 
tributaries. 

x� Indicator 2: No brown trout are recorded in the two tributaries and reservoir, 
demonstrating complete eradication. 

x� Indicator 3: Record a measurable increase in banded kokopu juveniles in the 
spawning season following trout eradication. 

x� Indicator 4: Banded kokopu condition and mobility is not negatively impacted 
by a temporary absence of aquatic invertebrates. 

x� Indicator 5: Aquatic invertebrate communities recolonize within a 1 year period. 
  
Project Summary 
Feasibility: The focus of this project was two-fold. Firstly, we aimed to eradicate 
brown trout to allow the rehabilitation of the native banded kokopu population. 
Prior to the piscicide dosing, trout predation had virtually eliminated juvenile 
banded kokopu from the streams and reservoir, resulting in a skewed adult 
population and signaling eventual population collapse. Secondly, although 
banded kokopu are classified as in decline, this research was conducted with the 
aim of documenting the performance of the piscicide rotenone and its potential 
use as a conservation tool for removing invasive salmonids from other areas 
where they threaten the survival of highly endangered non-migratory galaxiid 
species.  
 
We aimed to prove the use of the piscicide rotenone as a reliable conservation 
tool in the removal of invasive fish species in flowing water (Pham et al., 2013). In 
New Zealand, 86% of our 28 galaxiid species are classified as threatened due to 
a range of threats, the primary being predation from introduced salmonids. 
Restoration actions such as salmonid removal typically involve manual 
mechanical methods such as electrofishing and netting, which have varied results 
and total eradication is difficult to monitor and achieve. Additionally this project 
aimed to communicate the benefits of targeted salmonid eradication. 
 
Implementation: The Department of Conservation worked with Zealandia 
Sanctuary, Wellington Tenths Trust (the local indigenous runanga group) and 
Wellington Fish and Game in gaining consent for the project. Four Resource 
Management Act consents and one Fisheries Act permit were applied for and 
granted with conditions. In addition Animal Ethics approval was applied for, and 
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granted, from two of the 
collaborating agencies’ Animal 
Ethics committees. Concerns 
over the downstream 
movement of rotenone were 
eliminated due to the ability of 
researchers and dam 
managers to lower the reservoir 
and close the reservoir valves, 
effectively holding rotenone-
dosed water within the 
catchment until it had reached 
non-detectable levels.  
 
Post-release monitoring: The 
University of Otago was 
involved in monitoring the 
condition, mobility and 
recruitment of adult banded 
kokopu, as well as the 
recolonization of invertebrates 
both before and after piscicide 
dosing. Movement and 
condition of adult banded 
kokopu was recorded using 
passive integrated transponder 
(PIT) tags.  
 

Population structure was assessed using electric fishing methods over 50 m 
reaches. Invertebrate community composition and total density were recorded 
using surber sampling monthly, for 3 months prior to dosing and at 2 weeks, 1, 2, 
4, 6, 9 and 12 months post dosing. 
 
Our results demonstrated that aquatic invertebrate communities recolonized to 
post-disturbance levels within 1 year. Tagged and re-introduced adult banded 
kokopu suffered a decline in condition immediately after piscicide dosing 
however, levels of mobility (which would indicate severe food shortages see 
Hansen & Closs, 2009; Akbaripasand et al., 2014) and most importantly spawning 
was not impacted. The streams have been monitored using spotlighting for 5 
years in order to observe the presence/absence of trout and the recruitment of 
juveniles. No trout have been detected in this time, with healthy numbers of 
juveniles observed and the eradication has been declared successful following 
monitoring in summer 2015. 
 
 
 
 
 

Typical kokopu habitat © Lan Pham 
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Major difficulties faced 

x� Accurately determining the distribution of brown trout in order to guide the 
placement of piscicide dosing stations. 

x� Gaining resource consents and permits from a wide range of stakeholders. 
x� Accurately determining dosage rates and travel times for the piscicide 

rotenone in flowing streams with considerable in-stream debris. 
x� Underestimating the length of time the piscicide would take to be flushed out of 

streams and reach non-detectable levels in reservoir. 
x� Changing the misconception that the eradication of trout would become 

widespread. 
 
Major lessons learned 

x� Conduct repeated and robust surveying of fish distributions in order to guide 
correct placement of piscicide dosing stations. 

x� We would advise researchers and practitioners not to underestimate the 
complexity of small streams in estimating downstream travel time of piscicide. 
Carry out a variety of travel time experiments to determine as accurately as 
possible dosage rates and duration for the piscicide. 

x� More accurate determination of total dosage will enable use of the least 
amount of piscicide and minimize the extent of downstream habitat impacted, 
and reduce the amount of piscicide that will potentially accumulate in the 
downstream waterbody, thus shortening the time required to breakdown to non
-toxic levels and become benign. 

x� The seasonal timing of the piscicide dosing may have been important in 
reducing the impact on adult banded kokopu. Dosing was conducted at the 
end of summer when temperatures are declining, along with the metabolic 
activity and energetic demands of the fish. If dosing had been conducted prior 
to summer coinciding 
with an increase in 
metabolic demands of 
the fish, reduced prey 
availability may have 
had a greater impact. 

x� The impact on post 
treatment spawning 
appears to have been 
minimal as 100s of 
juvenile banded kokopu 
whitebait were seen for 
the first time migrating 
back upstream after 
dosing the previous 
summer. 

x� Involve all interested 
stakeholders in the Department of Conservation and University staff 

carrying out rotenone dosing of the Zealandia 

Sanctuary reservoir © David Moss 
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process and provide them with clear information which directly addresses 
concerns/misconceptions. 

 
Success of project 

Reason(s) for success/failure: 

x� The banded kokopu population is showing clear on-going recruitment, and 
although adults did suffer a temporary decline in condition, this did not prevent 
successful subsequent spawning. 

x� No brown trout have been recorded in the treated areas, indicating full 
eradication has been achieved. 

x� Upstream trout free headwaters were identified and left untreated to serve as 
source of native fish and aquatic invertebrate recruits for downstream rotenone 
treated stream reaches. 

x� Juvenile banded kokopu numbers have greatly increased. 
x� Aquatic invertebrate communities recolonized within 1 year. 
x� The project is the first documented use of the piscicide rotenone in flowing 

water in New Zealand and proves the methodology as an important 
conservation tool for eradicating invasive species where they threaten 
endangered native fish. 
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