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Executive summary 
The project (WRA 13-018) consisted of 4 components: 

1. diver survey of river sections on or near selected permanent transects in the river 

mainstem or hydro lakes where kōura were recorded in the 1990’s 

2. a follow-up trapping survey using tau kōura to complement dive searches and to 

sample kōura for size, disease and reproductive status 

3. an electric-fishing kōura survey of selected tributaries of the upper hydro lakes, up- 

and down-stream of eel and other fish predator barriers, and 

4. a desktop review of a) elver transfer programme data with respect to kōura 

populations, b) exotic fish species in the Waikato River, and c) previous kōura surveys 

in the region. 

Our key findings are: 

� The 2014 survey of 80 km of river from Huka Falls to Ātiamuri dam, using divers and tau 

kōura clearly indicates that kōura densities are very low in the mainstem of the river from 

below Aratiatia dam to Ātiamuri dam. This section of the river includes Lakes Ohakurī and 

Lake Ātiamuri.   

� Kōura were found from Huka Falls in moderate densities to the confluence with Wairakei 

Stream. From Wairakei Stream to approximately 1km downstream of Wairakei Geothermal 

Power Station kōura are present in low densities. No kōura were found in Lake Aratiatia.  

� In previous surveys kōura were present throughout the river until 1999 from Huka Falls 

downstream to Lake Arapuni. A marked and widespread decline in kōura densities was 

noted in the comprehensive 1999 survey.  

� A review of published information on the hydro lakes from the late 1980’s until the present 

indicates strongly that kōura densities decreased in the hydro lakes throughout the 1990’s 

and have remained low or absent since. This decline is generally coincident with the arrival 

of catfish in the early 1990’s and the stocking of elvers in the hydro lakes from 1992 

onwards. 

� The overlap in the establishment of eels and catfish in the lakes makes it difficult to 

separate the impact that each species has on kōura populations. The data indicate that 

when eels are not present that kōura can sustain the presence of catfish at low densities. At 

higher densities of catfish or, higher combined densities of eels and catfish, kōura densities 

consistently appear to decline. There is limited information about the effect of eels on 

kōura in the absence of catfish in the hydro lakes.  

� The 2014 electric-fishing survey of kōura in tributaries up- and downstream of barriers to 

eel passage indicates that kōura abundance increases as fish density decreases.  

� Factors other than predation probably contribute locally to the decline of kōura, for 

example disease was reported in Lake Waipapa circa 1995 and kōura have not been found 

there since, although they were present downstream in Lake Arapuni for some years 

afterward. In the Huka Falls to Lake Aratiatia section, kōura may not be found in the lake in 
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2014 because a) of geothermal discharges from Wairakei Stream and/or Wairakei 

Geothermal Power Station and/or; b) because of the presence of catfish in this habitat. 

Habitat modification may be an important impact of increased fish populations, and flow-

ramping. 

� Flow-ramping for power generation may have caused significant changes to edge habitat in 

the river and the hydro lakes. However, the presence of apparently suitable but no longer 

occupied habitat suggests that flow-ramping is not a primary cause of the decline in kōura 

populations in the upper Waikato. 

� Kōura and eels are native species and are valued by iwi and others as freshwater fisheries. 

The issue raised by this study is that artificial stocking of elvers may increase eel densities to 

a point that kōura populations decrease. Future investigations may determine that catfish 

are the primary cause of the decline of kōura in the upper Waikato, however for now a 

precautionary approach is advised.   

These findings lead to the following recommendations prioritized by subject area, feasibility and 

perceived importance based on current knowledge. Many of the recommendations are related 

and could be completed as subtasks of an overarching evaluation of the river (e.g., intensively 

sample Lake Waipapa for diseased kōura during routine monitoring of the river). 

POTENTIAL EFFECTS OF CATFISH AND EELS 

1. Distribute information about the suspected impact of catfish and eels on kōura to 

inform those making decisions about the management of these species – particularly 

those considering elver transfers to areas previously not accessible to eels.  

2. Attempt restoration of kōura in the Huka Falls to Lake Aratiatia section of the river by 

conducting an intensive exercise to decrease the density of the pest fish catfish in the 

section of the river between Huka Falls and Lake Aratiatia, and examine the effect on 

kōura populations for a period of approximately five years. Eels could also be removed. 

(See recommendation 10 below). 

3. Examine historic data on distribution and abundance of kōura, eel and other fish 

species in the lower Waikato River from Karāpiro dam downstream in a manner similar 

to the present study. There were no barriers to eel passage in this section of the river 

and yet evidence suggests kōura populations used to be more abundant than they are 

currently. 

4. Conduct a repeat survey of kōura and fish populations throughout the hydro lakes and 

the lower Waikato using cost-effective methods comparable and complementary to 

prior surveys (especially Hawes et al. 1999b) to determine current distribution and 

abundance of kōura eels, catfish, and other fish species, to inform management action 

for multiple species. Include fishing or survey methods that target kōura. Standardized 

methods would be used with the intention of repeating the survey on a regular basis, 

thereby providing input to report cards for the river. 

5. Examine kōura and eel densities at locations where these species co-exist and catfish 

are not present to determine the eel predation pressure that kōura can sustain. This 

will inform future decisions around the transfer of elvers and migrant eels to habitat 
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(e.g., inland lakes, Lake Waikare, Lake Taupō, Te Arawa lakes, Lake Waikaremoana) 

where eels are not currently present in high densities. 

6. Conduct a predator exclusion experiment (habitat suitability assessment) to determine 

if kōura can survive when predation pressure is removed in one or more of the hydro 

lakes where they were previously abundant. This may indicate whether factors such as 

disease or some aspect of water quality are limiting kōura abundance. 

7. Consider ceasing the practice of stocking one or more of the hydro lakes (e.g., Lakes 

Ātiamuri or Waipapa) with elvers and decreasing the populations of catfish and/or eels 

by intensive fishing, with the long-term goal of re-seeding the habitat with kōura.  

POTENTIAL GEOTHERMAL IMPACTS 

8. Complete a water quality, invertebrate, and fish survey up- and downstream of 

Wairakei Stream and Wairakei Geothermal Power Station and use relevant past 

information to examine the nature of any impacts on river fauna of these significant 

geothermal discharges and inform future management decisions of the power station 

discharge and the Te Mihi upgrade. An important aspect to consider is the uptake of 

mercury and other contaminants by freshwater mussels and fish that could be 

consumed by humans. This could/should be linked tightly to the operation to decrease 

catfish densities in Lake Aratiatia and attempt restoration of kōura.  

POTENTIAL DISEASE IMPACTS 

9. Diseased kōura observed in New Zealand should be photographed live and/or fresh if 

possible, and samples collected and isolated for laboratory analysis. Notes should be 

made of the location of the kōura, their behaviour and appearance, the numbers of 

animals apparently affected and any other useful information. Biosecurity New Zealand 

(0800 80 99 66) should be notified as soon as possible (and they will advise on sampling 

methods). 

10. Lake Waipapa should be intensively surveyed by divers, tau kōura or other methods for 

kōura populations.  Any diseased animals should be collected so that a diagnosis can be 

attempted. 

11. Tributaries of the Waipapa and Arapuni should be surveyed for kōura to determine if 

(considering past reports of disease) the species is present in suitable habitat accessible 

to the lake. The survey should ideally compare kōura densities in tributaries at locations 

subject to varying predation pressure.  

OTHER POTENTIAL IMPACTS 

12. Review ecotoxicity data and consent compliance records of the Kinleith discharge to 

Lake Maraetai with particular reference to any information about toxicity to 

crustaceans (e.g., amphipods).  

13. Incorporate consideration of flow-ramping effects into evaluation of kōura habitat 

requirements as a potentially significant additive, but not necessarily primary, factor in 

the decline of kōura populations in the upper Waikato. 
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1 Background 
During the Waikato River Independent Scoping Study, iwi representatives from along the Waikato 

repeatedly voiced their concerns about the loss of the kōura (freshwater crayfish, Paranephrops 

planifrons) fishery on the mainstem of the river (WRISS 2010). In response to this the WRA funded a 

project in 2012 (WRA11-059) to restore habitat for kōura in the varial zones of the upper Waikato 

river affected by flow-ramping (Lakes Ohakurī and Ātiamuri). A pre-restoration survey revealed that 

kōura population densities were so low in the inshore regions of the river accessible to kōura fishers 

that the proposed restoration initiative would be ineffective and the project was shut down prior to 

habitat installation. This initial survey revealed knowledge gaps about the current status of the kōura 

fishery that could inhibit future restoration initiatives, and the following recommendations were 

made: 

� the current extent of kōura populations in the upper Waikato (upstream of Karāpiro) 

should be systematically documented, and 

� potential causes of any population decrease need to be investigated.   

The 2012 survey, using traps, electric fishing and rama kōura (spotlighting) in wadeable depths inside 

the weedbeds, suggested that the decrease in the kōura population appeared to include at least the 

inshore zones of the mainstem upper Waikato River in Lakes Aratiatia, Ohakurī and Ātiamuri, and 

probably extended into the small tributaries of these lakes (Appendix A). Potential causes of the 

decreased abundance of kōura include the transfer, over the last two decades, of large numbers of 

elvers (juvenile eels) upstream of Lake Karāpiro to previously (naturally) inaccessible regions of the 

river, introduced exotic fish species (especially catfish Ameiurus nebulosus), disease, flow-ramping for 

hydro power generation, and decreased habitat quality (i.e., sediment and water quality).  

1.1 Project scope  

The project (WRA 13-018) was focussed on the most upstream hydro lakes including Lake Aratiatia, 

Lake Ohakurī and Lake  Ātiamuri and consisted of 4 components as described in the proposal: 

1. diver survey of river sections on or near selected permanent transects in the river 

mainstem or hydro lakes where kōura were recorded in the 1990’s 

2. a follow-up trapping survey using tau kōura to complement dive searches and to 

sample kōura for size, disease and reproductive status 

3. an electric-fishing kōura survey of selected tributaries of the upper hydro lakes, 

primarily around Lake Whakamaru, up- and down-stream of eel (tuna) and other fish 

predator barriers. Lake Whakamaru was included in this survey as it has terrain (large 

cliffs near the lake) more suited to providing a natural barrier to eel passage, and 

4. a desktop review of a) elver transfer programme data with respect to kōura 

populations, b) exotic fish species in the Waikato River, and c) previous kōura surveys 

in the region. 

The primary aim of the current project was to extend the initial survey of kōura populations to the 

deep, less accessible zones of the upper Waikato River. We surveyed the river from Huka Falls to  

Ātiamuri dam in order to compare regions of the river where official elver introductions have not 
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occurred (Huka Falls to Lake Aratiatia), and from Aratiatia dam through Lakes Ohakurī and Ātiamuri 

where elvers have been introduced since 1996. We repeated surveys at locations where kōura had 

been found in the 1990’s (Coffey et al. 1992; Coffey 1995b; Coffey 1997), and also examined other 

potential kōura habitat (the Coffey surveys were not focussed on kōura). 

In addition we documented the distribution of kōura populations in selected tributaries in 

comparison to accessibility to eels (both shortfin Anguilla australis and longfin A. dieffenbachii) and 

other fish predators.  

This approach provides initial information about the status of kōura populations in relationship to 

the commercial eel fishery and other fish predators in the hydro lakes, and provided some 

information about the reproductive and disease status of kōura remaining in the river mainstem.  
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2 Methods 

2.1 Dive survey 

Twenty-four dive surveys were completed from 10 to 13 March 2014 by a team of four divers. 

Surveys were completed in locations from just downstream of Huka Falls through Lake Aratiatia, in 

the 50 km riverine stretch upstream of Lake Ohakurī, in Lake Ohakurī (up- and down-stream of 

Whirinaki Arm), then throughout Lake Ātiamuri  (Figures 2-1 to 2-5). Dive locations were selected to 

repeat many of those where kōura were found in the 1990’s (Coffey et al. 1992; Coffey 1995b; Coffey 

1997), and to also include locations with habitat that offered shelter for kōura (e.g., rocky or boulder-

strewn cliffs with crevices, woody debris), as the earlier surveys were not focussed on kōura. The 

divers used scooters to assist them in high flow zones, and where possible a transect across the river 

or lake bed was completed in order to include all available habitat. Dives were limited to less than 30 

m depth in the hydro lakes. Divers took particular care to examine locations where kōura would take 

shelter (e.g., crevices, under boulders, logs, and in the edges of tall macrophyte beds). The map 

coordinates for each survey were recorded using GPS and notes were made of habitat, and general 

presence/absence information about freshwater mussels (kākahi/kāeo), any fish observed. The dive 

surveys were not intended to be quantitative, instead we examined habitat over a large area of river, 

in the four days allocated.  

2.2 Tau kōura trapping survey 

From 30 April to 1st May 2014 33 tau kōura (fern bundle traps) were deployed from a jet boat 

throughout the river from Huka Falls through to the  Ātiamuri Dam to: 

a) complement the locations where divers found koura, and 

b) to be distributed evenly amongst key regions of the river and the hydro lakes, and up- and 

downstream of features such as major geothermal inputs (e.g., Orakei-Korako) (Figures 2-1 

to 2-5).  
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Figure 2-1: Locations of survey dives, tau deployment and transects previously surveyed by Coffey et al. in 

the mid 1990's. Green labels are dive locations, yellow labels are tau locations, blue labels are Coffey transects.  
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Figure 2-2: Map of Aratiatia Dam to Tutukau bridge (upper Ohakurī), showing locations of survey dives, 

tau deployment and transects. 'Green labels are dive locations, yellow labels are tau koura locations, blue 

labels are Coffey transects previously surveyed in the 1990’s.  
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Figure 2-3: Map of upper Lake Ohakurī, showing locations of survey dives, tau deployment and transects. 

Green labels are dive locations, yellow labels are tau locations, blue labels are Coffey transects, surveyed in the 

1990’s.  
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Figure 2-4: Map of Lake Ohakurī, showing locations of survey dives, tau deployment and transects. Green 

labels are dive locations, yellow labels are tau locations, blue labels are Coffey transects surveyed in the 1990’s. 
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Figure 2-5: Map of Lake  Ātiamuri, showing locations of survey dives, tau deployment and transects. Green 

labels are dive locations, yellow labels are tau locations, blue labels are Coffey transects surveyed in the 1990’s. 
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These tau were modified from the tau kōura that are normally deployed in lakes (Kusabs and Quinn 

2009), as only a single fern bundle (whakaweku) was deployed at each location. The bundle was 

attached to a 3-5 kg weight by 0.3-0.5 m rope, and (where possible) was deployed in the river 

offshore of weed beds then tied to a tree on the river bank by another rope (10-15 m length) at a 

height likely to be above most high flows. Where possible we targeted locations of likely kōura 

habitat (e.g., rocky crevices, woody debris). A white waterproof label was attached to the top of most 

lines to assist relocation and map coordinates were noted using GPS along with landmarks. 

The bundles were retrieved 7 weeks later on 16-17th June 2014 using a korapa (large tear-drop 

shaped net on a frame). The position and condition of the bundles was noted along with the fish and 

invertebrate species caught.  

2.3 Electric fishing survey of tributaries 

The goal of this task was to conduct electric fishing surveys of streams at comparable locations of 

suitable kōura habitat both up- and down-stream of barriers to eels and other fish species. Elvers 

(juvenile eels) are able to climb vertical wet surfaces with only a small amount of surface roughness, 

therefore streams with suitable barriers were extremely difficult to find. The survey focussed on Lake 

Whakamaru as it is surrounded by cliffs and other steep terrain that can provide barriers.  

Locations for fishing on each stream were selected by evaluation as: 

a) suitable kōura habitat, and  

b) practicality (e.g., accessible and not too deep for effective electric-fishing).  

We defined suitable kōura habitat as including features such as cover (e.g., undercut banks, 

overhanging vegetation, instream woody debris, cobbles or boulder habitat), stable but non-

armoured substrate, low or moderate flows, good water quality (e.g., not geothermal in origin).  

At selected locations a 50 m length of stream was electric-fished using the multiple-pass reduction 

method (i.e., the selected stream length was fished repeatedly until we achieved a 50% reduction in 

the number of kōura collected). Kōura were counted, sexed, and occipital carapace length (OCL) was 

measured. Fish species were identified, counted and fork length was measured. The catchment land 

use and stream habitat was characterized (e.g., substrate, proportion of run, riffle, pools). All fish and 

kōura were returned to the stream. 
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3 Results 

3.1 Dive survey  

Kōura were common (i.e., found 2-10/m2 in cover) in a 5 km length of river from 230 m downstream 

of Huka Falls to the Huka Falls Jet Boat Jetty (Figure 2-1, Table 3-1). Kōura were abundant in rocky 

habitat in the margins of the river near Huka Falls (Dive 6) and 1.7 km downstream (Dive 5), these 

were both high flow environments. Flows were so strong that divers with scooters could not safely 

complete a full transect across the river. We did not dive the habitat between Dives 5 and 6 where 

the river was wider and flows were slower. Kōura were also abundant in the cobbles around the 

jetty, where flows were low to moderate (Dive 10), densities decreased noticeably just downstream 

of the jetty and the confluence with Wairakei Stream. 

Densities observed were much lower at the next two dive locations downstream – where we sought 

the most promising habitat (i.e., rocky substrate providing cover). No kōura were found ~200 m 

downstream of a discharge from Wairakei Power station (on the true right)(Dive 11) in low flow area 

that had cobbles but was relatively silty and therefore not considered good habitat in comparison to 

upstream locations (because cover was poor). One kōura was found in the middle of the river bed 

(under wood) on a transect completed ~770 m downstream of the discharge (and approximately 1 

km upstream of Lake Aratiatia, Dive 7). The centre of the channel was mobile, coarse sand, while the 

true left bank consisted of soft, fine sediments and a large amount of organic material. The true right 

bank was characterized by coarse, firmer sediments, except under tall weed beds where deep mud 

had accumulated.   

No kōura were found in Lake Aratiatia or downstream of this location from Aratiatia dam to Tutukau 

bridge (upper Lake Ohakurī), Lake Ohakurī, or in Lake  Ātiamuri. 

Two transects were completed across Lake Aratiatia on Dives 8 and 9. Flows were slow in the 

margins, but moderate in the centre of the lake. On Dive 8 cobbles and boulders were present on the 

true left, and kākahi were abundant in places in soft to coarse sand. Willows were present on the 

true right with large amounts of organic matter and wide weed beds. On Dive 9 the sediments were  

sand and pebbles inshore of large weed beds that included both native and exotic species and kākahi 

were also found.    

3.2 Tau kōura trapping survey 

After six weeks deployment on 16-17/6/14, we retrieved 30 out of 33 tau bundles/traps from the 

river. Many of the bundles were heavily fouled with weed drift (e.g., hornwort), but contained 

abundant fish and invertebrates (Table 3-1), a couple of bundles also contained sediment and 

smelled anoxic but still contained fish and invertebrates. Unfortunately we lost two out of 6 tau in 

the most upstream section of river where kōura were found by divers. The tau set just below Huka 

Falls (T16) was either vandalised or lost in high flows, and the second (T17) was almost certainly lost 

when high flows sheared the rope against the rockface. Four tau were retrieved from locations just 

upstream of the Huka Falls Jetty to just downstream of Wairakei power station in the region where 

divers found kōura at low densities. Three of these four tau contained kōura (T18, T19 and T20). No 

kōura were found in T21 which was set 500 m upstream of Dive 7 where one kōura was found mid 

channel, sheltering under wood. No kōura were found in tau deployed further downstream.  
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Figure 3-1: Photographs of the tau kōura survey.   The tau kōura are shown a) before deployment, b) after 

retrieval, c) being hauled aboard on the korapa (net) and d) Sue and Ian measuring kōura.  

A single juvenile kākahi/kāeo (freshwater mussel) was found in a tau set just downstream of Tutukau 

bridge (in the riverine section of Lake Ohakurī). We elected not to retrieve one tau (T31) in upper 

Lake  Ātiamuri because a boat malfunction (i.e., steering loss) in this high flow region of the river had 

compromised our safety, and we had successfully retrieved two others nearby that were 

representative of the same habitat.  
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Table 3-1: Kōura found in tau traps or by divers, arranged in order from upstream to downstream. d/s = 

downstream; HF = Huka Falls; True L = left hand bank of river when facing downstream; True R = right hand 

bank of river when facing downstream; u/s = upstream; Wairakei PS = Wairakei Power Station. 

Tau # Dive # Location description Kōura 

  HUKA FALLS  

16 - 230m d/s HF True L TAU VANDALIZED/BROKEN - LOST 

- 

6 230m d/s HF True L Abundant kōura, wide range of sizes in 

boulder & cobble habitat. High flow so only 

true L bank examined. 

- 

5 HF Jet ramp-concrete True L Abundant kōura, wide range of sizes, 

amongst boulders, cobbles, logs and other 

cover. High flow so only true L bank 

examined. 

17 - 200m d/s HF Jet ramp TAU BROKEN – LOST 

18 - ~50m u/s HF Jet jetty –wooden 5 kōura 

- 

10 HF Jet jetty and surrounds d/s Abundant in cobbles around jetty u/s 

geothermal discharge, abundance 

decreased significantly just d/s geothermal 

discharge, but still present in cobbles on 

true L bank. 

  WAIRAKEI STREAM ENTERS RIVER TRUE L  

19 
- ~180m d/s T18 and Dive 10 - on True R u/s Wairakei 

PS discharge 

3 kōura 

 
 WAIRAKEI POWER STATION DISCHARGE ENTERS 

RIVER TRUE L 

 

20 
- ~50m d/s Wairakei PS discharge True L, 150 m u/s 

Dive 11 

2 kōura 

- 
11 200m d/s Wairakei PS discharge True R only 0 kōura in cobbles, slightly silty, not great 

habitat, but best in area. 

21 
- ~400 m d/s Wairakei PS discharge True R, and 370 m 

u/s of Dive 7 where 1 kōura found 

0 kōura 

- 

7 ~770 m d/s Wairakei PS discharge transect across 

river 

1 kōura found mid channel – divers 

searched transect across river, generally 

not good kōura habitat.  

24 - Upper Lake Aratiatia True L 0 kōura 

 

8 Upper Lake Aratiatia -transect 0 kōura, divers examined transect across 

lake, good habitat on true L, bullies and 

kākahi abundant in places. 

22 - Mid Lake Aratiatia True R 0 kōura 

 

9 Mid Lake Aratiatia - transect 0 kōura, divers examined transect across 

lake, kākahi present, large macrophyte 

beds. 

23 
- Lake Aratiatia True L 0 kōura –see text for details of river  

further d/s re Lakes Ohakuri and Atiamuri 

3.3 Electric fishing survey of tributaries 

Five stream systems were fished at paired locations (Figure 3-2,Table 3-2, Appendix 2). We were able 

to confirm the presence of one or more waterfalls of varying height and water flow on all of these 
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streams, however the presence of longfin eels at the Pokaitu upper site suggest that on this stream 

elvers were either able to pass these barriers, or eels had been transferred upstream. The Pokaitu 

upper site was notable for the large amount of cover available to kōura, including very undercut 

banks, a large amount of instream woody debris, and terrestrial vegetation (e.g., root wads and 

branches). It was a very difficult site to electric-fish effectively and after four passes we had to cease 

fishing due to time constraints although we had not achieved a 50% reduction in kōura numbers, 

therefore kōura densities and possibly fish densities are probably higher than our measures at this 

location.  

 

Figure 3-2: Photographs of tributaries examined for the electric-fishing survey.   The stream in a) was not 

fished at this location because the substrate is too mobile and there is insufficient cover to be considered good 

kōura habitat. Streams pictured in b) and c) had good riparian cover and undercut banks in places. Photo d) 

shows large cobbles and rocks that provide good cover for kōura. 
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Maraemanuka Stream was fished only at a lower site readily accessible to fish from Lake Whakamaru 

– and we have included this data for completeness (no kōura were found at this site). 

Kōura density per m2 stream bed or kōura per m of stream bank declined as density of either longfin 

eels, rainbow trout or common bullies increased (Figure 3-3, Table 3-2). The relationship was most 

consistent when fish density was summed across species. No shortfin eels were found in the 

tributaries, and low numbers of brown trout were found at two downstream locations. These data 

from five streams indicate that as fish density increases kōura density decreases.  
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Table 3-2: Results of electric-fishing streams upstream (U) or downstream (D) of barriers to eel passage.  BT = brown trout; CB = common bully; Kr = kōura; LFE = longfin eel; 

RBT = rainbow trout; SFE = shortfin eel. 

Date Stream Location Length 

fished (m) 

Ave. 

width 

(m) 

Area 

fished 

(m2) 

No. 

passes 

Number of each species caught Notes 

Kr SFE LFE RBT BT CB 

6/5/14 Okama U 50 1.6 80 2 14 0 0 0 0 0  

24/6/14 ” D 50 5.0 250 1 2 0 2 3 0 41  

27/6/14 Uanui U 50 2.75 138 3 26 0 0 0 0 0  

24/6/14 ” D 50 4.0 200 1 1 0 2 3 1 73  

20/5/14 Ongarahu U 50 1.8 90 2 3 0 0 53 0 0  

20/5/14 

” D 19 5.0 95 1 0 0 0 0 0 0 Too wide and deep for 

effective fishing, inaccessible 

further upstream. 

16/5/14 Waipapa U 50 0.5 25 3 139 0 0 0 0 0  

20/5/14 ” D 50 3.7 185 1 1 0 1 0 0 0  

16/5/14 

Pokaitu  U 50 1.8 90 4A 52A 0 3 A 0 0 0 A large amount of cover 

available for kōura at this 

site. 

6/5/14 
” D 50 6.0 300 2 9 0 4 0 2 0 Rahopakapaka stream, 

tributary of Pokaitu. 

24/6/14 Maraemanuka D 50 5.0 250 1 0 0 5 2 0 79 No upper site fished 

AAfter four passes we ceased fishing (due to time constraints) although we had been unable to achieve a 50% reduction in kōura numbers, therefore kōura and possibly fish 

density is probably higher at this location.  
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Figure 3-3: Density of kōura at 11 locations compared to densities of either a) longfin eels; b) rainbow 

trout; c) common bullies; or d) all fish species.  All fish species includes brown trout. Open triangles indicate 

upstream sites, green stars are downstream sites, yellow triangle is Poikatu upper site where fishing probably 

underestimated kōura and fish densities. 
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4 Discussion 

4.1 Present distribution of kōura in the mainstem of the river 

The results of the dive survey and the tau deployment indicate strongly the kōura distribution in the 

upper Waikato is limited to 4.5 km of river from Huka Falls to just downstream of Wairakei 

Geothermal Power station discharge. Within that stretch of the river the dive survey observations 

suggest that kōura abundance decreases significantly just downstream of the Huka Fall Jet Jetty 

where a warm geothermal stream (Wairakei Stream) enters the river upstream of Wairakei Power 

Station on the true left bank.   

Downstream of Lake Aratiatia we completed 17 dive surveys and set 24 tau bundles distributed 

evenly throughout the riverine habitat upstream of Lake Ohakurī, in Lake Ohakurī (both up- and 

downstream of Orakei-Korako) and in Lake  Ātiamuri. No kōura were found over this 77 km stretch of 

river. This finding agrees with the earlier inshore survey work completed in late 2012 (see Appendix 

1) which was primarily spotlighting, but included some electric-fishing and trapping work. One kōura 

was found by spotlighting in the mainstem of the river at River Road (~20 km downstream of 

Aratiatia Dam), and none were found in the hydro lakes. For the present study a tau was set ~700 m 

upstream of the River Road location, but no kōura were caught. In 2012 kōura were found in two 

tributaries, distant from the river (Torepatutahi Stream, 8 km from river, spotlighting; Tahunataara 

Stream, 7 km from river, electric-fishing).  

On a large scale our observations are that although there appears to be suitable kōura habitat in 

locations throughout this upper section of the river (Lake Aratiatia to  Ātiamuri Dam), kōura were not 

present – at least in densities that they could be detected by divers or tau fishing. On a smaller scale 

in the region where kōura densities changed markedly below the inflow of Wairakei Stream and 

Wairakei Geothermal Power Station discharge there appeared to be less hard substrate habitat 

available, and more fine, silty substrate, large exotic weed beds, or mobile sand substrate than 

locations upstream.   

4.2 Comparison to recent surveys of kōura distribution 

4.2.1 Overview 

Our most comprehensive source of information about earlier kōura distribution is the series of 

surveys completed by Coffey et al. in the 1990’s for the Waikato Regional Council (Coffey et al. 1992; 

Coffey 1995b; Coffey 1995a; Coffey 1997). In summary, kōura were found throughout the river from 

Huka Falls down through Lake Aratiatia, through River Road, upper Lake Ohakurī and throughout 

Lake  Ātiamuri.  Kōura were not however found in a large section of Lake Ohakurī from downstream 

of the geothermal field of Orakei-Korako to the dam apart from at a single location on the true right 

bank called O9R in the Coffey surveys (Figure 2-4). At this survey location (O9R) kōura were found at 

a depth of 14 m on muddy substrate at densities of < 5 m-2 at a point on the shoreline downstream of 

Whirinaki Arm. Kōura were not however, found at 4 survey locations in Whirinaki arm (transects O5, 

O6, O7 and O8) located upstream of O9R, nor at O10 located downstream. 

In the Coffey surveys kōura were observed in a wide variety of habitats including not only rocky 

substrates, but also occasionally muddy sediments and weed beds of hornwort or native 

macrophytes. This suggests they were widely distributed and relatively abundant.  
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4.2.2 Huka Falls to upper Ohakurī (Tutukau bridge) 

The Coffey survey from Huka Falls to upstream of Lake Ohakurī was completed in 1992, and included 

some overnight net and trap work at C1, C2 (upstream of Lake Aratiatia), and C9 & C10 (just 

downstream of Mihi Bridge), as well as some beach seining. Kōura, bullies, rainbow trout and small 

goldfish were caught at the upper sites and C10. Kōura, catfish, brown trout and large goldfish were 

caught at transect C9 just downstream of Mihi Bridge. Smelt and common bullies were caught by 

beach seining throughout the area (no quantitative information provided).     

4.2.3 Lake Ohakurī 

Coffey’s Lake Ohakurī survey was completed in January 1995, and rainbow trout, goldfish and catfish 

were observed as recreational catches at the boat ramps. No netting or trapping for fish was 

conducted but bullies were observed throughout the lake whereas goldfish were a feature of the 

lower half of the lake and Whirinaki Arm. With one exception, kōura were only observed in the upper 

half of the lake, from Orakei-Korako upstream. At the uppermost site (OR1) below Tutukau bridge 

they were found on areas of hard shoreline, submerged rock and submerged trees. Further 

downstream (OR2) they were found inshore in rocky areas but also deeper in weed beds. At Orakei-

Korako in 1995 the channel was described as 24 m deep, sand-lined with clear water, and kōura were 

present throughout with mussels, snails and bullies.  

In the present survey (March 2014) divers observed only soft, silty sediments across the channel with 

abundant mussels and snails (Potamopyrgus) mid-channel. As in 1995 numerous fumaroles were 

observed on both sides of the river, as well as tall, dense macrophyte beds. Two jetty structures and 

the associated boulders were checked for kōura but none were observed in 2014. Further 

downstream as described above, kōura were found in 1995 at O9R 14 m deep on muddy substrate, 

just downstream of Whirinaki Arm on the true right bank of the river. In 2014 no kōura were 

observed by divers at O9R who searched the rocky shoreline, surface-reaching macrophyte beds 

(from 6 m deep) and muddy substrates covering submerged trees from 6-20 m (Figure 2-4). In 2013 

very dense and widespread populations of kākahi were observed in numerous locations in the main 

body of the lake, occupying fine, silty mud habitat, often accompanied by dense populations of 

Potamopyrgus. The mud was often >0.5 m deep and in many places has accumulated around the 

upper branches of dead trees that extend 1-2 m out of the sediment.  

4.2.4 Lake Ātiamuri 

Coffey’s Lake  Ātiamuri survey was completed in early 1997, and kōura were common on stable, well-

consolidated substrata throughout the main body of the lake upstream of Whangapoa Arm. Kōura 

were not as common in the Whangapoa Arm, nor in the main body of the lake downstream of this 

confluence. Common bullies, smelt, kōura, rainbow trout, brown trout and a single rudd were caught 

in a small-scale net and trap programme at sites throughout the lake. 

In 2014 no kōura were found in any of these locations despite apparently suitable habitat being 

widely available. The sediments in the main body of the lake appeared to be dominated by fine, silty 

mud, throughout - even in places previously described as sandy in 1997 (although the present survey 

was not as comprehensive as the earlier one). Common bullies, smelt, kōura, rainbow trout, brown 

trout and a single rudd were caught in small-scale net and trap programme at sites throughout the 

lake. 
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4.3 Evaluation of potential causes of kōura decline 

It is likely that multiple factors have contributed to the decrease in kōura populations in the upper 

hydro lakes and these include: 

� changes in predation pressure (e.g., eels, catfish) 

� changes in water quality  

� changes in physical habitat (apart from water quality e.g., sedimentation), and 

� disease. 

There has been no ongoing baseline monitoring of the Waikato River since the first set of Coffey 

surveys in the 1990’s therefore it is difficult to determine the either the timing of changes or trends 

in kōura populations over time, or associated factors that may have influenced them. In the following 

sections we integrate information from multiple sources such as the New Zealand Freshwater Fish 

Database (FFDB), biota surveys completed for consent applications (e.g., Ohaaki Power Station, 

Kinleith Pulp & Paper mill) and the elver transfer programme to evaluate how various factors may 

have influenced kōura populations. 

When evaluating changes in predation pressure on kōura a focus of the present study was how the 

elver transfer programme may have influenced kōura populations. Annual introduction of 80,000 – 

350,000 elvers per lake commenced for Lakes Ohakurī, Ātiamuri and Whakamaru in the summer of 

1996/1997. The seven lower hydro lakes support a commercial eel fishery. We examine changes in 

the transfer programme and the eel fishery over time.    

Commercial eel fishermen who operate in the Waikato hydro lakes suggest that catfish predation 

may have decreased kōura populations prior to, or alongside the introduction of elvers in the mid 

1990’s. We examine data that indicates how catfish populations may have changed through time. 

Catfish (and other fish species) may affect kōura through indirect mechanisms such as habitat 

modification in addition to predation. Changes in abundance of other species have also been noted 

(e.g., trout and rudd), although the focus of this report is on eels and catfish.    

4.4 Elver transfer programme 

Prior to construction of the hydro dams on the Waikato River, it is thought that large numbers of eels 

could not readily access the upper Waikato past natural barriers such as the Horahora rapids, and 

Maungatautari Falls in Arapuni Gorge. The Horahora rapids were submerged by the construction of 

Horahora Power Station in 1913, which in turn was submerged by the construction of the Karāpiro 

Dam in 1947. Arapuni Dam was commissioned in 1929 submerging the Maungatautari Falls. 

Substantial numbers of elvers accessed the upper river during the construction and repair of Arapuni 

Dam in 1929 and 1930 (Hobbs 1940; Hawes et al. 1999a), but once upgraded in 1946, Arapuni Dam is 

thought likely to have prevented most elver passage upstream. When Karāpiro was commissioned in 

1947 further downstream it is thought most fish could not pass the dam, although through the 

1950’s millions of elvers were observed attempting to climb the dam during migration season 

(particularly at night)(McDowall 1990). Prior to the transfer programme eels were recorded as far 

upstream as Ohakurī (Coulter 1977, cited by Chisnall et al. 1998), either as natural arrivals pre-hydro 

dam or by human transfer. From the mid 1970’s however, it is thought that lakes upstream of 

Karāpiro had become virtually devoid of eels because of factors such as intensive fishing of the hydro 
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lakes since the 1960’s and downstream migration of adults (Chisnall et al. 1998). This was confirmed 

by surveys completed in 1992 and 1995 (Boubee et al. 1995; Chisnall et al. 1998).  

In the early 1990’s upstream transfer of elvers congregating below Karāpiro Dam was proposed to 

enhance the fisheries (Chisnall et al. 1998). Prior attempts had been made to provide passage by fish 

passes. These were initially successful, but failed in the long term because they require ongoing 

maintenance. The transfer of elvers upstream from Karāpiro by trapping and bulk transport 

commenced “officially” 1993, initially just to the four most downstream hydro lakes (Table 

4-1)(Hawes et al. 1999a; Martin et al. 2013). In 1996 transfers commenced to Whakamaru,  Ātiamuri 

and Ohakurī. Trapping and transfer at Karāpiro Dam is currently regulated by a Ministry for Primary 

Industries permit held by the Eel Enhancement Company (EECo)(Martin et al. 2013). In 2013/14 the 

permit allows for more than 2.5 tons of elvers to be transferred upstream annually (equivalent to 

about 2.5 million elvers) (Table 4-2).  
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Table 4-1: Total numbers of elvers (in 1000’s) transferred upstream from Karāpiro to the hydro lakes from 1992 to 2013. The mean percentage of longfin elvers transferred is 

20 ± 12%. Data from Martin et al. (2013). 

Lake 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 

Karāpiro 92 267 264 504 130 273 488 397 316 645 171 514 414 724 428 716 369 375 336 297 

Arapuni 0 251 8 459 343 389 108 119 200 379 321 396 377 395 287 468 440 242 127 101 

Waipapa 0 0 4 123 62 68 60 63 15 69 58 111 75 61 70 41 73 71 59 32 

Maraetai 0 0 6 70 92 161 0 0 0 0 281 277 91 194 54 429 418 219 214 117 

Whakamaru 0 0 0 0 173 246 109 14 97 145 453 247 63 89 62 401 301 222 237 164 

 Ātiamuri 0 0 0 0 80 57 37 123 72 94 83 134 56 76 83 244 262 237 196 104 

Ohakurī 0 0 0 0 327 483 215 153 74 261 490 352 257 459 311 419 418 341 291 151 

Total 92 518 282 1156 1207 1677 1017 869 774 1593 1857 2031 1333 1998 1296 2718 2288 1708 1497 967 
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Table 4-2: Quantities of elvers permitted to be transferred into the hydro lakes in 2013/14.  

Lake Elvers (kg) Elver numbersA 

Karāpiro No limit (average 387B) 387 000 

Arapuni 550 550 000 

Waipapa 100 100 000 

Maraetai 250 250 000 

Whakamaru 450 450 000 

 Ātiamuri 140 140 000 

Ohakurī 750 750 000 

Aratiatia No transfer permitted - 

Total ~2 627 2 627 000 

AAssuming 1000 elvers to the kg (Chisnall et al. 1998); Martin et al. (2012). 

4.5 Eel fishery in the hydro lakes 

Initial eel growth rates in Lakes Arapuni and Maraetai hydro lakes were extremely rapid, with eels 

reaching harvestable size (220 g) in about 2 and 1 years respectively (Chisnall et al. 1998). It was 

thought that these growth rates reflected colonisation of virtually “virgin” waterways with high 

quality eel habitat. In comparison, data from the North Island in 1995-1997 suggests that shortfins 

reach harvest size at average 6 years (range 3-14 years) and longfins at 9 years (range 5-15 years) – 

when transferred the elvers are 0+ to 4+ years (Haro et al. 2013; MPI 2013). Recent data from the 

hydro lakes fishery is being analysed to update these studies as commercial eel fisherman have 

reported a perception that eel growth rates in the hydro lakes are declining.  

Eel catches in the North Island have been under the Quota Management System since 2004, and the 

Waikato River is included in Eel Statistical Area (ESA) AD. Catch-Per-Unit Effort (CPUE) data from 

1991 to 2007 for AD (which includes waterways from the central North Island to the west coast from 

south of Kawhia to Port Waikato), suggest catches increased slightly between 1991 to 1996, then 

declined until about 2003, followed by stable CPUE of approximately 1.0 from 2004 to 2007 (MPI 

2013)(Figure 4-1). A Total Allowable Commercial Catch quota was introduced for the North Island in 

2004, and then decreased in 2007.  

Unfortunately there is no data that details catches or stocks from individual hydro lakes on the 

Waikato River through time. The mean annual catch of eels from the Waikato River hydro lakes 

between 1991 and 1995 was however 6.2 tonnes (Beentjes & Chisnall 1997, cited by Hawes et al. 

1999 v1), the majority of which would have come from the lower three hydro lakes. 

A commercial eel fisherman reports that in recent years catches of eels throughout the hydro lakes 

(excluding Aratiatia) generally far exceed those of catfish (which are disposed of as per legislation) 

(Pers. comm. M. Holmes, August 2014). 
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Figure 4-1: Catch-per-unit effort indices for area AD (includes parts of central North Island, the west coast 

and Waikato) commercial catches of eels from 1991 to 2007. Area AD (includes parts of central North Island, 

the west coast and Waikato). Data for figure was extracted from MPI (2013).  

4.6 Eel diet  

Eels are considered opportunistic omnivores and their diet includes aquatic invertebrates (e.g., insect 

larvae, snails) including kōura, fish (including trout and other eels), and terrestrial invertebrates (e.g., 

worms and caterpillars often made accessible by floods) (McDowall 1990). Terrestrial vertebrates 

such as mice and birds (e.g., ducklings) are often consumed by larger eels. The proportion of fish in 

the diet often increases with the size of the eel.  

The stomach contents of eels in the 1999 study included snails, chironomids, terrestrial invertebrates 

(mainly cicadas), fish and kōura. Kōura were the second most common food item (after mayfly 

larvae) in stomachs of shortfin eel in forest streams at Whatawhata in the lower Waipa catchment 

(Hicks 1997). In the same study kōura were 25-32% of the gut contents of longfin eels in forested and 

pasture streams. 

Introduction of eels has been used to control the spread of exotic crayfish in Europe (Reynolds & 

Souty-Grosset 2011).  

4.7 Catfish introduction to Lake Taupō and current kōura populations 

Catfish were first found in Lake Taupō in the early 1980’s (Barnes and Hicks 2003). By 1995 they were 

in sufficient abundance in the southern end of the lake that a study of populations in the shallow (< 5 

m) littoral regions of the lake caught 6 tons of fish in 269 fyke nets set overnight, equating to a catch 

per unit effort of 23 fish/net/night. Catfish are opportunistic omnivores feeding on detritus, plant 

material, invertebrates including kōura, fish and fish eggs (McDowall 1990). Larger catfish consume 

more kōura than small catfish (Barnes and Hicks 2003). Adults of both brown and rainbow trout also 

consume kōura and these species may compete with catfish. At present there are few eels in Lake 

Taupō as elver transfers are not permitted. 

A survey completed in summer 2012 to 2013 indicates that catfish populations are relatively stable in 

Lake Taupō and comparable to abundance from 2000 to 2007, and slightly lower than populations in 

1997-1999 (DOC 2013). Survey methods have however altered slightly through the years. In 2013 
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stomach contents of catfish contained on average 53% plant material and approximately 8% kōura. 

To our knowledge no systematic surveys of kōura populations in Lake Taupō have been completed. 

Recent diver observations in Acacia Bay (near Taupō township) suggest they are currently relatively 

abundant (Pers. comm. R. Budd, NIWA July 2014), although members of the public have commented 

to Department of Conservation staff that kōura abundance has decreased in recent times (Pers. 

comm. M. Dedual, DOC Turangi, August 2014).  

4.8 Catfish establishment in the hydro lakes 

It has been the dogma that catfish have spread into the hydro lakes downstream from Lake Taupō. It 

is difficult to confirm this general trend with fish survey data as there are only intermittent records 

for the lakes (Table 4-3).  

Table 4-3: First written records of catfish in Lake Taupō and the Waikato hydro lakes arranged from 

upstream to downstream. Weight of catfish caught in 1999 with similar fishing effort in each hydro lake by 

Hawes et al. (1999). 

Lake First 

record 

Notes Source Weight caught 1999 

(kg) 

Taupō 
Early 

1980’s 

 Barnes & Hicks (2003) - 

Aratiatia 
1989 Only 2 caught in June, none in 

October– so just arrived? 

Allen & Empson  (1989) 

Boubée & Barber (1990) 

22 

Ohakurī-

River Rd 

1992 Probably established as caught 

with minimal survey effort. 

Coffey (1992) 124 

Ohakurī 
1994 Established Holmes caught 75 kg 

catfish, 2 kg kōura. 

Hawes et al. (1999) reports 

Holmes 1994 survey 

57 (main lake) 

256 (Whirinaki Arm) 

 Ātiamuri 
1999 Abundant 1999, but not caught by 

Coffey (1997). 

Hawes et al. (1998) 68 

Whakamaru 
1992 Low densities – just becoming 

established? 

Sharples & Evans (1998) 82 

Maraetai 
1991 Low densities – just becoming 

established? 

Sharples & Evans (1998) 35 

Waipapa 
1995 Not found by Sharples & Evans in 

1992. 

Boubée et al. (1995) - 

Arapuni 
1989 6 caught when Arapuni head race 

dewatered. 

Boubée et al. (1989) 14 

Karāpiro 
1989 Established – less caught than eels. Boubée et al. (1989) 10 (upper Karāpiro) 

12 (main lake) 

Overall the evidence suggests that catfish entered many of the upper 6 hydro lakes in the early 

1990’s, possibly by colonization downstream from Taupō, but they were well-established in Arapuni 

and Karāpiro in 1989 when only small numbers were found in Aratiatia. 

A systematic fish survey was completed in 1999 in all of the hydro lakes except Waipapa (Hawes et 

al. 1999a). Catfish densities tended to increase from Karāpiro to Ohakurī, and Hawes et al. suggested 

this was a result of commercial eel fishermen destroying their by-catches of catfish in Lakes Karāpiro 

and Arapuni as required by legislation. Commercial eel fishing was occurring in the lowest two hydro 

lakes in the early 1990’s, but did not commence in earnest in Lakes Whakamaru,  Ātiamuri and 

Ohakurī until several years after the first elver transfers in 1996. 
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Catfish were significantly larger in Lake Aratiatia (average 310 mm) compared to all other lakes 

where they were sampled where they were 244-280 mm long. Considering that Barnes and Hicks 

(2003) demonstrated that catfish >250 mm tend to eat more kōura than smaller catfish, and this has 

been supported by later studies (DOC 2013), it is significant that kōura are still found in Lake Aratiatia 

where catfish are established and eel densities remain low.    

In fish caught in Lakes Whakamaru, Maraetai, Waipapa and Arapuni in 1995 kōura comprised 4-12% 

of the diet of trout, and were in the stomach contents of 6 out of 61 catfish examined (Boubee et al. 

1995). 

4.9 Catfish, eels and kōura in the hydro lakes 

The decline of kōura populations throughout the hydro lakes was noted by Hawes et al. (1999a and 

b) (Tables 4-4, 4-5): 

“Catch rates of kōura during the current survey was surprisingly low…A repeat and more targeted 

survey should be undertaken to ensure that the low catches obtained in 1999 were not caused by 

variation in activity and/or migration patterns. If a decline is confirmed, predation by catfish or eel 

may be the cause. Kōura are a very important as a food source for trout and may still support 

traditional fisheries. The major reduction in numbers noted in 1999, if confirmed, would indicate a 

loss of an important resource.” 

Table 4-4: Mean catch per unit effort for kōura collected with fine meshed fyke nets during surveys of the 

Waikato River hydro lakes. Data modified from Hawes et al. 1999a. – indicates not fished.  

Lake 1994A 1995B 1996C 1997D 1999E 

Karāpiro - - 0.1 0 0 

Arapuni - 2.75 4.4 0.4 0 

Maraetai - 3.6 - 2.3 0 

Whakamaru 4.7 1.75 - - 0 

ABoubée & West 1994;BBoubée et al. (1995);CChisnall et al. (1997);DBeentjes et al. 1998);EHawes et al. (1999a)  

Table 4-5: Mean CPUE for eels (shortfin and longfin combined), catfish and kōura collected in double-winged 

fyke nets and standard fyke nets combined during the 1999 survey of the Waikato River hydro lakes. Data 

from Hawes et al. (1999b). Data is arranged from upstream to downstream. 

Lake Total Eels Catfish Kōura 

Aratiatia 0 1.5 1.4 

Upper Ohakurī 2.1 14.0 0.1 

Ohakurī 0.5 6.4 0.1 

Ohakurī (Whirinaki Arm) 0.7 32.1 0.0 

 Ātiamuri 0.7 6.6 0.4 

Whakamaru 0.7 6.8 0.8 

Maraetai 0.7 2.6 0.02 

Arapuni 4.3 0.9 0.03 

Karāpiro 3.6 0.9 0.0 
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Presence and absence information for kōura, eels, catfish from a variety of sources has been 

summarized for each hydro lake across time (Table 4-6). The transfer of elvers to each lake has also 

been indicated. The general trends are summarized below for each lake with some salient 

information. Catch per unit effort (CPUE) data (defined as number of target species per net, per 

night) is available in many of the studies, however because fishing methods have changed through 

time comparison of this information requires careful analysis that was not within the scope of the 

present study. We have restricted our observations mostly to presence or absence of fish species 

apart from those studies that deliberately used comparable methods, or those where trends were 

clear and informative.  
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Table 4-6: Presence or absence information for eels, catfish and kōura in the 8 hydro lakes over time.   Elver transfer has been indicated separately. Kr = kōura; LFE = longfin 

eel; SFE = shortfin eel. N = not caught/transferred; N* = 1 kōura caught; N? = probably not present; P = probably present according to fishermen’s reports & local knowledge Y = 

caught/transferred; YLO = caught in low numbers; Yu/s = caught upstream section; YY = caught in numbers that indicate abundant. 

 

 

 

Aratiatia <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura YY YY Y YLO Yu/s N* Yu/s

ELVERS N N N N N N N N N N N N N N N N N N N N N N N N N N N N

SFE N YLO YLO YLO 

LFE N N YLO YLO 

Catfish YLO Y     Y     Y      Y YLO 

Reference Ho14 A&E90 Co92 H99 FFDB W07 FFDB C12

Reference B&B90

upp Ohak. <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura YY Y Y YLO N Y* N

ELVERS N N N N N N N N N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE N Y Y YY Y

LFE N Y YY Y

Catfish Y Y Y     N  N 

Reference Ho14 Co92 R12 R12

Ohakuri <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura YY Y Y YLO YLO N N

ELVERS N N N N N N N N N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE N N Y Y ABUND

LFE N N Y Y Y ABUND

Catfish P Y     Y Y     Y

Reference Ho14 FFDB82 Ho94 Co95 Ho12 H99
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Table 4-6 (cont) 

 

 

Atiamuri <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura YY Y YLO N? N N

ELVERS N N N N N N N N N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE Y Y

LFE Y YLO Y  

Catfish P N Y     Y Y

Reference Ho12 FFDB82 Co97 H99 FFDB FFDB

Whakam. <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura YY Y Y Y Y Y N? YLO N?

ELVERS N N N N N N N N N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE N N N N N N N N Y

LFE N N N N N YLO Y 14

Catfish P N N Y Y Y Y     Y Y     

Reference Ho12 FFDB82 Ho12 S98 S98 BW94 Bo95 Ho12 H99 FFDB

Reference S98 Ho94

Maraetai <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura Y Y Y Y Y Y YLO N N? N N

ELVERS N N N N N N Y Y Y Y 0 0 0 0 Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE N N N N N N N N Y Y Y Y Y Y

LFE N N N N N Y Y Y Y Y YY

Catfish N? N YLO Y Y  Y Y Y Y Y

Reference Ho12 S98 S98 S98 S98 Ho94 Co95 C98 H99 W07 Ho12

Reference Bo95 P06 P06

Reference P06 R99
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Table 4-6 (cont) 

 
Reference: A&E90 = Allen & Empson 1990; B&B1990 = Boubée & Barber 1990, B97 = Beentjes et al. 97; Bo89 = Boubée et al. 1989; Bo92 = Boubée 1992; Bo95 = Boubée et al. 

1995; BW94 = Boubée & West 1994; C12 = Clearwater et al. 2012 (Appendix 1); C14 = present study; C98 = Chisnall et al. 1998; Co92 = Coffey et al. 1992; Co95 = Coffey 1995a or b; 

Co97 = Coffey 1997; FFDB = Freshwater Fish Database; FFDB82 = Freshwater Fish Database, notes from D. Rowe (NIWA) re reported presence/absence; H99 = Hawes et al. 1999b; 

Ho94 = Holmes 1994 reported Appendix C1 Hawes et al. 1999b; Ho12 = Pers. comm M. Holmes commercial eel fisherman, 2012; Ho14 = Pers. comm M. Holmes commercial eel 

fisherman, 2014;P06 = Phillips et al. 2006; R12 = Rowe et al. 2012; R99 = Richardson et al. 1999; S98 = Sharples & Evans 1998; W07 = West 2007, FFDB. 

Waipapa <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura Y Y Y Y Ydisease N N N

ELVERS N N N N N N N Y LOW Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE YLO YLO YLO Y YYY

LFE Few big N N YLO N Y YY

Catfish N P N N N YLO YLO 

Reference Ho12 FFDB82 S98 S98 S98 Bo95 W07 P06

Reference C98 P06

Arapuni <80 82 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura Y Y Y Y Y YLO YLO 1

ELVERS N N N N N N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE YLO YLO N Y Y Y Y Y

LFE YLO YLO YLO Y Y Y Y Y Y

Catfish Y YLO Y     Y     Y     Y     Y     Y     Y     

Reference FFDB82H99 Ho12 C98 Ho94 Bo95 B97 C98 H99 Ho12 Ho14

Reference Ho12 Bo89 C98

Karapiro 82 84/5 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Koura N? N N YLO N N YLO 

ELVERS N N N N N YLO Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y

SFE YY YY Y Y Y Y Y YYY

LFE YY YY Y Y Y Y Y YYY

Catfish Y Y     Y     Y Y Y Y Y

Reference FFDB NIWA OBS Dave RoweHo12 Bo89 B92 Ho94 C98 B97 C98 H99 Ho12

Reference H99
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4.9.1 Lake Aratiatia 

The limited data available indicate that kōura have been present in Lake Aratiatia from 1989 until the 

present. Close examination of the 1999 survey data suggests that the historic distribution (i.e., 

present from Huka Falls to upstream of Wairakei; low or absent in Lake Aratiatia) might have been 

similar to the present distribution. Catfish have also been present in this lake throughout a similar 

time frame. Elvers have never officially been released in this section of the river, and indications are 

that eel density has remained low until now. One shortfin eel was caught in 1999 (Hawes et al. 1999), 

and one eel and 2 catfish were observed at the dam by spotlighting in 2012. In 1999 the CPUE for 

catfish was 1.5 and for kōura was 1.4 (Hawes et al. 1999b). Trends in Lake Aratiatia suggest that 

kōura and catfish can co-exist depending on the population density of catfish. 

4.9.2 Upper (riverine) Ohakurī from Aratiatia dam to Tutukau Bridge 

The data available suggests that kōura were present in this section of the river from at least 1992 

when they were relatively common until 1999 when numbers were low (CPUE 0.1). Catfish were 

probably established in the region by 1992, as they were caught with relatively little survey effort 

(Coffey et al. 1992), and they were abundant in 1999 (CPUE 14.0) (Hawes et al. 1999). They were not 

caught in surveys around Ohaaki Geothermal Power Station in 2008 and 2012, although they were in 

a comparable survey in 1996 (Rowe et al. 2012)(Appendix 3). Elver introductions into Lake Ohakurī 

commenced in 1996. Eels were not detected in 1996 (Rowe et al. 2012), but they were in 1999 (CPUE 

2.1) and in subsequent surveys. Large numbers of eels were observed when spotlighting multiple 

locations in this section of the river in 2012 when one kōura was seen at River Road, but no kōura 

were found by divers or caught in tau in 2014 (Clearwater et al. 2012, Appendix 2).  

The data suggest therefore that kōura and catfish were co-existing from 1992 to 1999, when eels 

were first recorded. Catfish were abundant in 1999 so it is possible that they decreased kōura 

populations as they became established and the introduction of elvers in 1996 provided additional 

predation pressure that has kept kōura populations at a low density since. 

4.9.3 Lake Ohakurī (Tutukau Bridge to the dam) 

In 1994 a commercial fisherman (M. Holmes) caught 2 kg of kōura and 75 kg of catfish, and no eels in 

Lake Ohakurī (Hawes et al. 1999b)(Table 4-7). Elver transfers into Ohakurī commenced in 1996, and 

all four species were found in the lake in 1999, although kōura densities were low (only 3 kōura were 

caught, CPUE 0.1). Kōura were not found in the lake in 2012 or 2014 in the present study, but 

abundant eels were observed by spotlighting in 2012. As for upper Ohakurī. catfish and kōura co-

existed from the early 1990’s until 1999 when eels were first recorded (CPUE 0.5). Catfish were 

abundant in 1999 (CPUE 6.4), and the introduction of elvers in 1996 may have provided the 

additional predation pressure that has kept kōura populations at a low density since.  
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Table 4-7: Total number or weight of eels, catfish or kōura captured by M. Holmes (Central Eel Enhancement 

Co. Ltd, pers. comm.). The fishing was completed with a fleet of 20 baited standard fyke nets set overnight 

along the margin of five hydro lakes from 21 to 26 July 1994. Table is modified (other fish species are not 

reported) from Hawes et al. (1999b Appendix C1). LFE = longfin eel; SFE = shortfin eel.  

Lake SFE LFE Catfish Kōura 

Ohakurī 0 0 75 kg 2 kg 

Whakamaru 0 0 5 kg 4 kg 

Maraetai 0 0 15 kg 2 kg 

Arapuni 0 2 (10 kg) 20 kg 1 kg 

Karāpiro 58 kg 2 20 kg 0 

 

4.9.4 Lake  Ātiamuri 

There is very little data available for fish or kōura in this lake prior to 1997. Elvers were first 

introduced into  Ātiamuri in 1996. Kōura were relatively abundant throughout the lake in 1997 but 

neither catfish nor eels were detected in a fishing survey (Coffey et al. 1997). Kōura densities were 

low (CPUE 0.4) in 1999 when eels (CPUE 0.7) and catfish (CPUE 6.6) were also present. Kōura were 

not detected in Lake  Ātiamuri by spotlighting or trapping in 2012, nor by divers or in tau kōura in 

2014.  

4.9.5 Lake Whakamaru 

Kōura were abundant in this lake in the first half of the 1990’s and large numbers of them were 

collected from the tailrace of  Ātiamuri Dam when it was dewatered in 1994 (Boubée & West 1994). 

By 1999 kōura densities were low (CPUE 0.8), and we have no record of surveys completed in the 

lake since. Catfish were first caught in the lake in 1992 and appeared to increase in abundance 

through the 1990’s. In 1994 a commercial eel fisherman caught 5 kg of catfish, 4 kg of kōura and no 

eels using a fleet of 20 baited fyke nets (Table 4-7). Elvers were introduced into the lake in 1996, and 

eels were caught (CPUE 0.7) in the 1999 survey along with catfish (CPUE 6.8). 

As for Lake Ohakurī, there was a period of co-existence of kōura and catfish in the 1990’s, but kōura 

densities declined shortly after elver introduction and around the time that eels were first caught in 

the lake. We could obtain no information about fish or kōura populations in Lake Whakamaru since 

1999.  

4.9.6 Lake Maraetai 

Lake Maraetai was the subject of numerous studies in the 1990’s regarding the potential impact of 

the discharge from Kinleith Pulp and Paper mill into the Whirinaki Arm of the lake. A pattern of 

abundant kōura populations in the early 1990’s is followed by an apparently rapid decrease between 

1997 and 1999 – only 1 kōura were caught in the comprehensive 1999 survey (CPUE 0.02). Catfish 

were first caught in the lake in 1991 and 15 kg was caught in 1994 alongside 2 kg of kōura (Table 

4-7). Elvers were introduced in 1994 and eels were caught in the lake in 1997.  

The decrease in kōura abundance occurs around the same time as eels became established in Lake 

Maraetai, after a period of approximately four years where catfish were established and kōura had 

remained relatively abundant.  
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4.9.7 Lake Waipapa 

Kōura were abundant in 1990 and 1995 during years when low numbers of large eels were present in 

Lake Waipapa (Boubee et al. 1995; Sharples and Evans 1998). Elvers were first introduced in 1994 

and the establishment of eels and catfish is likely to have coincided closely. Kōura were not detected 

in limited fishing surveys in 2002, and 2006 (Phillips et al. 2006). Boubée et al. (1995) also noted that 

out of approximately 200 kōura1 caught in Lake Waipapa “at least five of the kōura examined were 

found with white growths at the junction of the legs and carapace and on the ventral site of the tail”. 

This is the only record of diseased kōura in all of the reports reviewed for this study.  

These data suggest that abundant kōura populations can co-exist with low population densities of 

large eels, as is observed in many tributaries, and Lake Aratiatia.  

4.9.8 Lake Arapuni 

Large numbers of kōura were caught in the headrace at Lake Arapuni when it was dewatered in 1989 

(Boubee et al. 1989). Six catfish were also caught, but no eels. Local iwi however reported catching 

approximately 20 large migrant eels on the dam intake each year in March through the late 80’s. Low 

numbers of large eels were also caught in surveys in 1992, 1994 and 1995 (Boubée et al. 1995; 

Beentjes et al. 1997; Hawes et al. 1999b). Elvers were introduced in 1993 and large numbers of eels 

were caught in 1999 (CPUE 4.3). 

The CPUE for kōura decreased from 4.5 to 0.4 between 1996 and 1997. One kōura was caught in 

1999 (CPUE <0.1). As occurred in several of the upper hydro lakes, established populations of catfish 

co-existed with relatively abundant kōura populations from 1990 until 1996. It is possible that catfish 

predation decreased kōura abundance during this time, then the introduction of large numbers of 

elvers increased predation pressure to the point where kōura abundance decreased rapidly. 

4.9.9 Lake Karāpiro 

 Kōura were not present in the tailrace of Arapuni dam when it was dewatered in 1989, and they 

were not captured in subsequent surveys with the exception of 2 caught in 1996 in 26 nets (CPUE 

0.1) (Beentjes et al. 1997). It is thought that there were relatively large numbers of large eels in Lake 

Karāpiro in the late 1980’s, and that catfish were present in low numbers in 1989 (Boubée et al. 

1989). Species abundance trends in this hydro lake offer little insight to the relative importance of 

predation by eels and catfish. 

4.9.10 Summary and comparison of CPUE 

In several hydro lakes the arrival and establishment of catfish in the hydro lakes is likely to have 

preceded the transfer of elvers and establishment of eels by several years (Arapuni, Maraetai, 

Whakamaru, Ohakurī, upper Ohakurī). In other cases either eels were already present and kōura 

were not (Karāpiro), or there is insufficient data to evaluate when catfish arrived ( Ātiamuri), or in the 

case of Waipapa, catfish and eels were probably introduced almost simultaneously.  

A comparison of CPUE for eels (both species combined), catfish, kōura, and the sum of eel and catfish 

CPUE suggests that when eels are not present, kōura can sustain catfish densities represented by 

CPUE up to 2.64 (Table 4-8). In Lake Maraetai there is an example in 1997 where combined fish 

harvest CPUE was 3.10 and kōura were caught at CPUE 2.30, but two years later kōura catch had 

                                                           
1 Kōura numbers calculated by applying percentage of catch in target nets (Table 2 of Boubee et al. 1995) to total catch of 636 kōura 

reported in Boubee et al. (1995). 
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declined to CPUE 0.02, and the combined fish harvest was 3.29 (Chisnall et al. 1998; Hawes et al. 

1999). In 1994, 6000 elvers were first introduced, followed by 70,000 in 1995.  

Although eel abundance may now exceed catfish abundance in some hydro lakes (because of the 

elver transfer programme) there are few examples of surveys in the hydro lakes where eel catches 

were greater than catfish to examine the effect of eels alone. A small-scale survey conducted around 

Ohaaki Geothermal Power Plant in 2012 found no kōura or catfish, and eel catches ranging from a 

CPUE of 1 for shortfins (no longfins caught at this site) to 8 for longfins (combined CPUE would be 

approximately 13 at this site). A single catch just downstream of Karāpiro dam had an eel CPUE of 13, 

and catfish of 3.71, while one kōura was caught in seven nets (CPUE 0.14)(FFDB, West 2007). This 

location might for example, offer kōura good cover from predators.      

Table 4-8: Comparison of CPUE for kōura, eels (longfin and shortfin combined) catfish and all fish species 

combined arranged in order of decreasing kōura catch, then by increasing fish catch. These CPUE should be 

interpreted with the knowledge that they are not directly comparable across or even within studies, because of 

factors such as different net types, set in varying habitats at different seasons. 

Lake Year Kōura Eel Catfish Eel+catfish Source 

Waipapa 1995 8.36 0.00 0.14 0.14 Boubée et al. (1995) 

Whakamaru 1995 5.00 0.00 2.64 2.64 “ 

Maraetai 1995 4.30 0.00 2.20 2.20 “ 

Arapuni 1995 3.79 0.00 1.57 1.57 “ 

Maraetai 1997 2.30 1.50 1.60 3.10 Chisnall et al. (1998) 

Aratiatia 1999 1.42 0.00 1.50 1.50 Hawes et al. (1999b) 

Whakamaru 1999 0.81 0.65 6.79 7.44 Hawes et al. (1999b) 

Aratiatia u/s 2002 0.44 0.22 0.33 0.55 West (2007), FFDB 

 Ātiamuri 1999 0.41 0.73 6.56 7.29 Hawes et al. (1999b) 

Just d/s Karāpiro dam 2002 0.14A 12.86 3.71 16.57 West (2007), FFDB 

Ohakurī main lake 1999 0.07 0.49 6.41 6.90 Hawes et al. (1999b) 

Upper Ohakurī  1999 0.07 2.12 14.00 16.12 “ 

Maraetai 1999 0.02 0.66 2.63 3.29 “ 

Karāpiro 1999 0.00 0.91 3.56 4.47 “ 

Aratiatia u/s 2002 0.00B 0.67 4.33 5.00 West (2007), FFDB 

Lake Maraetai 2002 0.00 4.10 23.6 27.7 West (2007), FFDB 

Lake Maraetai 2002 0.00 6.40 55.5 61.9 West (2007), FFDB 

Ohakurī Whirinaki Arm 1999 -C 0.66 32.12 32.78 Hawes et al. (1999b) 

AOne kōura in seven nets;BKōura found at this location in 2014;CWhirinaki Arm did not have kōura pre-catfish or elvers 

(Coffey 1995b), therefore should be excluded from the evaluation.  

Recommendation: Conduct a repeat survey of kōura and fish populations throughout the 

hydro lakes and the lower Waikato using cost-effective methods comparable and 

complementary to prior surveys (especially Hawes et al. 1999b) to determine current 

distribution and abundance of kōura eels, catfish, and other fish species, to inform 

management action for multiple species. Include fishing or survey methods that target 

kōura. Standardized methods would be used with the intention of repeating the survey on a 

regular basis, thereby providing input to report cards for the river. 
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Recommendation: Attempt restoration of kōura in the Huka Falls to Lake Aratiatia section 

of the river by conducting an intensive exercise to decrease the density of the pest fish 

catfish in the section of the river between Huka Falls and Lake Aratiatia, and examine the 

effect on kōura populations for a period of approximately five years. Eels could also be 

removed. (See Recommendation 10  below). 

Recommendation: Examine historic data on distribution and abundance of kōura, eel and 

other fish species in the lower Waikato River from Karāpiro dam downstream in a manner 

similar to the present study. There were no barriers to eel passage in this section of the river 

and yet evidence suggests kōura populations used to be more abundant than they are 

currently. 

Recommendation: Examine kōura and eel densities at locations where these species co-exist 

and catfish are not present to determine the eel predation pressure that kōura can sustain. 

This will inform future decisions around the transfer of elvers and eels to habitat (e.g., 

inland lakes, Lake Waikare, Lake Taupō, Lake Waikaremoana) where eels are not currently 

present in high densities. 

Recommendation: ceasing the practice of stocking one or more of the hydro lakes (e.g., 

Lakes  Ātiamuri or Waipapa) with elvers and decreasing the populations of catfish and/or 

eels by intensive fishing, with the long-term goal of re-seeding the habitat with kōura.  

4.10 Potential impact of other fish species 

Other exotic fish species present in the hydro lakes include brown trout Salmo trutta, rainbow trout 

Oncorhynchus mykiss, goldfish Carassius auratus, rudd Scardinius erythropthalamus, tench Tinca, 

mosquito fish Gambusia affinis. These species may also affect kōura either directly (e.g., predation of 

juveniles/adults) or indirectly through mechanisms such as habitat modification and competition for 

food. Fluctuating abundances of species such as the native smelt Retropinna and bullies 

Gobiomorphus cotidianus that are prey for eels and trout may indirectly affect predation pressure on 

kōura and compete for resources. 

Rudd may not be present in Ohakuri and Aratiatia, but in 1999 they were relatively abundant in the 

lower lakes. Rudd are omnivorous but feed extensively on plant matter (Hawes et al. 1999a), and 

could indirectly affect kōura. Trout are not targeted by fyke nets and it is not surprising that numbers 

caught in the reports reviewed for this study were relatively low. Trout prey on kōura (e.g., Usio and 

Townsend 2000) and our survey of tributaries indicated that when trout are present kōura densities 

tended to decrease.  

The complexity of the lakes and the interrelationships between species highlights the value of 

consistent long term monitoring to elucidate important trends in various valued components of the 

ecosystem (e.g., trout, kōura, eels). 

4.11 Distribution of kōura in tributaries 

Our electric fishing survey of kōura in tributaries, up- and downstream of barriers to fish passage 

indicated that in comparable habitat, kōura densities are higher when fish are absent or at low 

densities. Our survey was inspired by the observations of several fisheries biologists and fishermen 

that in suitable habitat “where there are no fish, there are kōura” – for example in isolated ponds, or 

in tributaries above large waterfalls.   
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The fact that we found high densities of kōura in the upper Pokaitu where we also found longfin eels, 

suggests that these species can co-exist (another observation made by fisheries biologists), although 

repeat surveys would indicate if this is a sustainable situation (and the eels are not in the process of 

decreasing kōura populations). Predator density and habitat type (e.g., presence/absence of cover) 

are likely to be important factors in this relationship.  

Recommendation: Conduct a predator exclusion experiment (habitat suitability assessment) 

to determine if kōura can survive when predation pressure is removed in one or more of the 

hydro lakes where they were previously abundant. This may indicate whether factors such 

as disease or some aspect of water quality is limiting kōura abundance. 

4.12 Water quality in the upper Waikato and geothermal inputs 

A comprehensive examination of changes in water quality through time in the upper Waikato is 

beyond the scope of the present study. Several comments can however be made.  

4.12.1 Wairakei Stream and Wairakei Geothermal Power Station 

The Coffey surveys of the river in the 1990’s indicated that geothermal inputs to the river at Wairakei 

only had minimal negative influence on kōura distribution. Kōura were found by Coffey (1992) at 

transect C2, which is 1.7 km downstream of Wairakei Stream and approximately 1 km downstream of 

the Wairakei Geothermal Power Station (WGPS) discharge. Within the transect however, kōura were 

found only 40 to 62 m from the true left bank across to the true right bank (90 m total), suggesting 

that a not fully mixed plume from one or both discharges was limiting kōura distribution at this 

location. Coffey (1992) noted that other benthic flora and fauna also reflected the influence of an 

unmixed plume. In 2014 only a single kōura was found mid river at this location (D7). 

Approximately 2 km further downstream, kōura were found distributed across the lake in 1992, but 

were absent in 2014 on a similar transect (D9).  

The discharge from WGPS has been substantially upgraded in recent years including reinjection to 

reduce mercury and arsenic inputs to the river, and a treatment system to remove hydrogen 

sulphide (WRISS 2010). The discharge is however still a source of hydrogen sulphide which is 

relatively short-lived once mixed with river water but is highly toxic to fish and other aquatic fauna, 

and has been implicated as a cause of low biodiversity downstream. Recently granted consents 

require a significant reduction in hydrogen sulphide to the river. White particles (approx. 2-3mm) 

formed by sloughing of sulphur oxidising bacteria from the treatment system were observed 

suspended in the river water downstream of the WGPS discharge in 2014 on our dive and tau 

surveys.  

It would be informative to conduct water quality, invertebrate and fish community surveys up- and 

downstream of the discharge and Wairakei Stream to elucidate the potential impact of these inputs 

to the river, and guide future management actions. Other factors such as the distribution of catfish 

populations in the river may be causing the decrease in kōura populations downstream of Wairakei 

Stream. Catfish may prefer the habitat offered by Lake Aratiatia, whereas in 2014 we found kōura in 

the rocky habitat near Huka Falls. Close examination of the net survey results of 1999 show that the 

double-winged fykes were both set downstream of Wairakei Power Station and caught no kōura 

(Hawes et al. 1999b). Similarly the majority of the gill nets and fine-meshed fykes were set in the 

downstream half of the Huka Falls to Aratiatia Dam section, and caught only 1 or 2 kōura, whereas 
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the 30-50% of the standard fykes and fyke trains were set in the upper half and overall catches were 

50 kōura in 35 nets.   

Recommendation: Complete a water quality, invertebrate, and fish survey up- and 

downstream of Wairakei Stream and Wairakei Geothermal Power Station and use relevant 

past information to examine the nature of any impacts on river fauna of these significant 

geothermal discharges and inform future management decisions of the power station 

discharge and the Te Mihi upgrade. An important aspect to consider is the uptake of mercury 

and other contaminants by freshwater mussels and fish that could be consumed by humans. 

This could/should be linked tightly to the operation to decrease catfish densities in Lake 

Aratiatia and attempt restoration of kōura. 

4.12.2 Orakei-Korako geothermal field 

This is a major natural geothermal input to the river located in the middle of Lake Ohakurī and the 

1995 surveys indicated that kōura were not present in the river from Orakei-Korako to the Ohakurī 

dam – with the exception of one location at the downstream end of Whirinaki Arm (D14 in the 

present study, Figure 2-4)(Coffey 1995b). This suggests that kōura are sensitive to some aspect of the 

geothermal inputs at this location - which could include temperature, or any combination of the 

numerous “contaminants” (e.g., mercury, arsenic) present in these natural discharges and the 

sediments of Lake Ohakurī (summarized in WRISS 2010). The presence in 2014 of very abundant and 

dense freshwater mussel (kākahi/kāeo) populations at Orakei-Korako and at D14 suggest that either 

the contamination is not severe, or for some reason the contaminants are not bioavailable and toxic 

to any life stage of the mussels (and juvenile mussels are known to be relatively sensitive to 

contaminants such as ammonia and copper) (Clearwater et al. 2014). There may, for example be 

periods of deoxygenation in the hypoliminion (bottom waters) of the lake (e.g., during summer 

stratification) that would cause contaminant release from these sediments. Adult mussels are well-

known to tolerate periods of adverse conditions by ceasing filtration activities (they close their shells) 

(Hickey et al. 1995). 

4.12.3 Kinleith Pulp and Paper mill discharge 

During the early 1990’s kōura densities in Lake Maraetai increased slightly around the time that the 

mill discharge quality was upgraded (Sharples & Evans 1998). It seems more likely therefore that 

increasing predation pressure has negatively influenced kōura at this location than the mill discharge 

however a review of discharge ecotoxicity data and chemistry with respect to kōura would be 

required to draw more conclusive findings.  

Recommendation: Review ecotoxicity data and consent compliance records of the Kinleith 

discharge to Lake Maraetai with particular reference to any information about toxicity to 

crustaceans (e.g., amphipods).  

4.13 General water quality changes in the river 

This subject is comprehensively reviewed in the WRISS (2010) and concludes that in many areas of 

the river, including the upper Waikato, water quality is declining with, broadly, increases in nutrients 

and decreases in water clarity. Important influences are changes in land use, erosion and diffuse 

source inputs from dairy farming. Many point source discharges to the river have improved in quality 

since the 1970’s. Nonetheless ongoing improvements in quality and quantity of discharges are 

required as demands on water resources increase. Changes in water quality may have negatively 
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influenced kōura populations however their abundance has decreased even in the upper reaches of 

the river downstream of Aratiatia dam where water quality is considered relatively high. 

4.14 Habitat changes in the river 

Since construction of the dams mostly in the 1940’s and early 1960’s the river and its impoundments 

have steadily changed. Sedimentation behind the dams is causing major changes to substrate type in 

some of the hydro lakes from coarse substrates to fine silty mud. Sedimentation is effectively 

“backing up” in the lakes behind the dams and is a major consideration in management of these 

structures through their lifetimes. Below some of the dams the process is essentially reversed and 

areas of the river channel are downcutting downstream, advancing each year. These changes in 

substrate will influence biodiversity and increased fine sediment may positively influence some 

species, for example, freshwater mussel populations where water flows are high, but negatively 

influence other species, possibly kōura. On the other hand in the mid 1990’s kōura were found in 

areas of fine sediment and in the presence of weed beds as well as in areas of rocky and cobbled 

substrate. 

In 2014 the formation of large, surface-reaching weed beds of introduced aquatic plants dominated 

by hornwort (Ceratophyllum demersum) and including oxygen weeds (Elodea, Lagarosiphon, and 

Egeria) was a dominant feature of all four hydro lakes, Aratiatia, Ohakurī (including the upper River 

Road section) Ātiamuri and Whakamaru that made negotiation of these waterways in boats and by 

divers very hazardous. These weed beds can be very dense and can extend from the bed of the lake 6 

to 10 m below the water surface. Adult kōura are thought to only utilize the outer portion or edges 

of these beds as the inner sections are prone to deoxygenation. On the other hand, the plants may 

provide important services to kōura such as a food source (both directly and indirectly via their 

associated invertebrate and microbial communities), shelter and by improving water quality by 

trapping sediments and absorbing nutrients (WRISS 2010). The balance of the positive and negative 

influence of these plants probably changes through time and across the spatial extent of the river.  

4.14.1 Loss of habitat to ‘flow-ramping’ 

The initial stimulus for our restoration work in 2012 was a concern that frequent (e.g., daily) rapid 

changes of water levels in parts of the hydro lakes as a result of power generation had caused long 

term loss of kōura habitat on the margins (or edges) of the river. The Hicks (2003) survey of fish and 

crayfish throughout Mangaotama catchment, a tributary of the lower Waipa, indicated that kōura 

were largely confined to river edge habitat as stream size increased because of the absence of coarse 

substrates midstream. Habitat loss or changes may indeed have occurred, however observations by 

SCUBA divers in the present study suggest that there appears to be “available habitat” in the 

permanently wetted depths of the river and the hydro lakes that is no longer occupied. At present, it 

is our opinion that although flow-ramping may have caused significant changes to edge habitat in 

riverine sections and the hydro lakes, other factors such as increased predation pressure, indirect 

effects of increased fish populations or disease are more likely primary explanations for the decline 

of kōura populations in the upper Waikato hydro lakes. Flow-ramping may however be a significant 

additive factor by, for example, reducing areas of cover in the presence of abundant predators. 

Consideration of flow-ramping effects should be incorporated into evaluation of kōura habitat 

requirements – analysis of the areal extent of habitat loss could be useful for future work. 

Recommendation: Incorporate consideration of flow-ramping effects into evaluation of kōura 

habitat requirements as a potentially significant additive, but not necessarily primary factor in 

the decline of kōura populations in the upper Waikato. 
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4.15 Disease  

The only report of disease in kōura was in 1995 when Boubée et al. (1995) noted that out of 

approximately 200 kōura caught in Lake Waipapa “at least five of the kōura examined were found 

with white growths at the junction of the legs and carapace and on the ventral site of the tail”. At 

total of 636 kōura were caught during that study; approximately 90 downstream at Lake Arapuni, 

327 upstream in Lake Maraetai, and 119 upstream in Lake Whakamaru2.  

This is the only written record of diseased kōura in all of the reports reviewed for this study. A 

commercial eel fishermen reported that kōura harvested from Waipapa around that time were not 

eaten because they usually contained small white cysts, and also (without knowledge of the disease 

report) that in this lake, “kōura catches didn’t decline, they collapsed” (Pers. comm. M. Holmes, 

commercial eel fisherman, August 2014). 

It is of concern that there is no record of kōura in Lake Waipapa since 1995, although the only two 

surveys we are aware of since that time were not comprehensive and were not targeting kōura 

(FFDB 2002; Phillips et al. 2006). Kōura catches downstream in Lake Arapuni were CPUE 4.5 in 1996 

(Beentjes et al. 1997), CPUE 0.4 in 1997 (Chisnall et al. 1998) and CPUE 0.1 in 1999 (Hawes et al. 

1999b). On the other hand, as detailed above, the decrease in kōura catches is concurrent with 

significant increases in the density of catfish and eels.  

We speculate with caution that the description of “white growths” is similar to that of ‘crayfish 

plague’ Aphanomyces astaci – but other symptoms are usually apparent and this organism is thought 

to be exotic to New Zealand and Australia (Buller 2008). The organism can spread rapidly throughout 

a large lake and eradicate a population within a month. It also spreads rapidly downstream but 

transmission upstream is usually limited. As noted above, crayfish were still present (CPUE 4.5) in the 

downstream Lake Arapuni approximately 11 months later, and in 1997 and 1999 albeit in lower 

numbers.  

Recommendation: Diseased kōura observed in New Zealand, should be photographed live and/or 

fresh if possible, and samples collected and isolated for laboratory analysis. Notes should be 

made of the location of the kōura, their behaviour and appearance, the numbers of animals 

apparently affected and any other useful information. Biosecurity New Zealand (0800 80 99 66) 

should be notified as soon as possible (and they will advise on sampling methods). 

Recommendation: Biosecurity New Zealand should be briefed regarding these findings to ensure 

that 0800 80 99 66 Helpline staff can provide appropriate advice on sampling methods that have 

the best chance of obtaining material that can be used for disease diagnosis. 

Recommendation: Lake Waipapa should be surveyed by divers, tau kōura or other methods for 

kōura populations. Any diseased animals should be collected so that a diagnosis can be 

attempted. 

Recommendation: Tributaries of the Waipapa and Arapuni should be surveyed for kōura to 

determine if (considering past reports of disease) the species is present in suitable habitat 

accessible to the lake. The survey should ideally compare kōura densities in tributaries at 

                                                           
2 Kōura numbers in each lake calculated by applying the percentage catch in target nets for each lake (see Table 2 Boubee et al. 1995) to 

the total number of kōura reported (Boubee et al. 1995).  
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locations subject to varying predation pressure. Crayfish disease previously reported in New 

Zealand 

In 1974 small numbers of kōura were found infected with the microsporidian Thelohania contejani in 

Leith Stream, Dunedin (Quilter 1976). Two were found infected in Lake Taupō in 1977 (Jones 1980). 

Infected crayfish can be recognised by opaque white musculature visible from the ventral side of the 

tail. If the infection is not severe, opaque muscle may not be visible. The microorganism invades the 

crayfish’s muscle cells and proliferates, and infected animals eventually lose mobility. The 1995 

description of diseased crayfish in Waipapa is not typical of T. contejani.  

In 2013 approximately 10 out of 33 berried female crayfish held in captivity at NIWA Hamilton 

developed what appeared to be fungal infections of their eggs (Pers. obs. S. Clearwater, NIWA 

Hamilton). Affected animals were inactive and failed to remain upright – the infection was fatal if left 

untreated. The infection appeared to be a white fungus-like organism growing on dead and dying 

eggs (orange, misshapen and larger than normal) still attached to the female kōura’s abdomen. A 

combination of improved water quality, increased salinity and/or treatment with malachite green 

successfully prevented further loss of adult kōura and their eggs. A similar disease condition has been 

observed occasionally in captivity in the South Island and in the cultured crayfish species Cherax 

quadricarinatus, in Queensland, Australia (Pers. comm. J. Hollows, Ernslaw, 21 July 2014). The 

infectious organism in Australia has been identified as a type of Aeromonas bacteria by James Cook 

University. The description of diseased crayfish described in Waipapa in 1995 did not include berried 

female kōura.  

4.16 Iwi native fisheries plans and aspirations 

Both eels and kōura are native species and are valued as freshwater fisheries by iwi. Kōura and eels 

are known to cohabit lake, river and stream environments. The issue raised by this study is that 

artificial stocking of elvers may increase eel densities to a point that kōura populations decrease. 

Future investigations may determine that in fact catfish are the primary cause of the decline of kōura 

in the upper Waikato, however for now a precautionary approach is advised. At present the 

awareness of this issue amongst fisheries managers and iwi is likely to be low.   

Recommendation: Distribute information about the suspected impact of catfish and eels on 

kōura to inform those making decisions about the management of these species – particularly 

those considering elver transfers to areas previously not accessible to eels. 
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5 Conclusions and recommendations 
The 2014 survey over 80 km of the river from Huka Falls to Ātiamuri Dam using divers and tau kōura, 

clearly indicates that kōura densities are very low in the mainstem of the river from below Aratiatia 

dam to  Ātiamuri dam. This section of the river includes Lakes Ohakurī and Lake Ātiamuri.   

Kōura were found from Huka Falls in moderate densities to the confluence with Wairakei Stream. 

From Wairakei Stream to approximately 1km downstream of Wairakei Geothermal Power Station 

kōura are present in low densities. No kōura were found in Lake Aratiatia.  

In previous surveys kōura were present throughout the river until 1999 from Huka Falls downstream, 

including in Lakes Aratiatia, Ohakurī and Ātiamuri. Kōura were only found in one location in the lower 

half of Lake Ohakurī, downstream of Orakei-Korako. The limited data on Huka Falls to Lake Aratiatia 

indicates that from 1999 kōura are generally found upstream of Wairakei Stream, whereas in 1992 

they were distributed throughout the lake. 

Comparison of all surveys in the hydro lakes indicates strongly that kōura densities decreased in the 

hydro lakes throughout the 1990’s, and have remained low or absent since. This decline is generally 

coincident with the arrival of catfish in the early 1990’s and the stocking of elvers in the hydro lakes 

from 1992 onwards. 

The overlap in the establishment of eels and catfish in the lakes makes it difficult to separate the 

impact that each species has on kōura populations. The data strongly indicate that when eels are not 

present that kōura can sustain the presence of catfish at densities indicated by a CPUE of 

approximately 2.64 (based on fyke net catch rates)(Boubee et al. 1995). At higher densities of catfish 

or, higher combined densities of eels and catfish, kōura densities appear to decline. There is limited 

information about the effect of eels on kōura in the absence of catfish. Our electric-fishing survey of 

tributaries up- and downstream of barriers to eel passage indicated that kōura densities are higher 

when fish densities decrease. The densities of eels in our surveys were relatively low.  

In the Huka Falls to Lake Aratiatia section, there was an abrupt change in kōura abundance 

downstream of Wairakei Stream. Kōura may not be found in the lake in 2014 because either a) of the 

presence of catfish in this habitat and/or; b) because of geothermal discharges from Wairakei Stream 

and/or Wairakei Geothermal Power Station. 

At present although flow-ramping for power generation may have caused significant loss of edge 

habitat in the river and the hydro lakes the presence of apparently suitable, but no longer occupied 

habitat, suggests that flow-ramping is not a primary cause of the decline in kōura populations in the 

upper Waikato. It may however, be a significant additive factor. Changes in water levels more 

severely dry out edge habitat in some parts of the river than others, and koura exploiting edge 

habitat may be depleted by repeated strandings making them vulnerable to predation and 

desiccation. 

Diseased animals were reported in Lake Waipapa in 1995, and a commercial eel fisherman reported 

(without knowledge of that disease report) that in this lake, “kōura catches didn’t decline, they 

collapsed” (Pers. comm. M. Holmes, commercial eel fisherman, August 2014). Descriptions of 

diseased kōura do not match those crayfish diseases already reported in New Zealand, and kōura 

were found downstream for several years after this report. Disease as a causal agent of the decline of 

kōura should not be discounted, but the evidence available suggests it is more likely to have been 

caused by increased predation pressure from catfish and eels. Nonetheless, any occurrence of 
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diseased kōura in the hydro lakes should be reported immediately to NIWA or Biosecurity New 

Zealand (Ph 0800 80 99 66) so a diagnosis can be attempted.  

Kōura and eels are native species and are valued by iwi as freshwater fisheries. The issue raised by 

this study is that artificial stocking of elvers may increase eel densities to a point that kōura 

populations decrease. Future investigations may determine that in fact catfish are the primary cause 

of the decline of kōura in the upper Waikato, however for now a precautionary approach is advised. 

At present the awareness of this issue amongst fisheries managers and iwi is likely to be low.   

These findings lead to the following recommendations prioritized by subject area, feasibility and 

perceived importance based on current knowledge. Many of the recommendations are related 

and could be completed as subtasks of an overarching evaluation of the river (e.g., intensively 

sample Lake Waipapa for diseased kōura during routine monitoring of the river). 

POTENTIAL EFFECTS OF CATFISH AND EELS 

1. Distribute information about the suspected impact of catfish and eels on kōura to 

inform those making decisions about the management of these species – particularly 

those considering elver transfers to areas previously not accessible to eels.  

2. Attempt restoration of kōura in the Huka Falls to Lake Aratiatia section of the river by 

conducting an intensive exercise to decrease the density of the pest fish catfish in the 

section of the river between Huka Falls and Lake Aratiatia, and examine the effect on 

kōura populations for a period of approximately five years. Eels could also be removed. 

(See Recommendation 8 below). 

3. Examine historic data on distribution and abundance of kōura, eel and other fish 

species in the lower Waikato River from Karāpiro dam downstream in a manner similar 

to the present study. There were no barriers to eel passage in this section of the river 

and yet evidence suggests kōura populations used to be more abundant than they are 

currently. 

4. Conduct a repeat survey of kōura and fish populations throughout the hydro lakes and 

the lower Waikato using cost-effective methods comparable and complementary to 

prior surveys (especially Hawes et al. 1999b) to determine current distribution and 

abundance of kōura eels, catfish, and other fish species, to inform management action 

for multiple species. Include fishing or survey methods that target kōura. Standardized 

methods would be used with the intention of repeating the survey on a regular basis, 

thereby providing input to report cards for the river. 

5. Examine kōura and eel densities at locations where these species co-exist and catfish 

are not present to determine the eel predation pressure that kōura can sustain. This 

will inform future decisions around the transfer of elvers and eels to habitat (e.g., 

inland lakes, Lake Waikare, Lake Taupō, Lake Waikaremoana) where eels are not 

currently present in high densities. 

6. Conduct a predator exclusion experiment (habitat suitability assessment) to determine 

if kōura can survive when predation pressure is removed in one or more of the hydro 

lakes where they were previously abundant. This may indicate whether factors such as 

disease or some aspect of water quality is limiting kōura abundance. 
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7. Consider ceasing the practice of stocking one or more of the hydro lakes (e.g., Lakes 

Ātiamuri or Waipapa) with elvers and decreasing the populations of catfish and/or eels 

by intensive fishing, with the long-term goal of re-seeding the habitat with kōura.  

POTENTIAL GEOTHERMAL IMPACTS 

8. Complete a water quality, invertebrate, and fish survey up- and downstream of 

Wairakei Stream and Wairakei Geothermal Power Station and use relevant past 

information to examine the nature of any impacts on river fauna of these significant 

geothermal discharges and inform future management decisions of the power station 

discharge and the Te Mihi upgrade. An important aspect to consider is the uptake of 

mercury and other contaminants by freshwater mussels and fish that could be 

consumed by humans. This could/should be linked tightly to the operation to decrease 

catfish densities in Lake Aratiatia and attempt restoration of kōura.  

POTENTIAL DISEASE IMPACTS 

9. Diseased kōura observed in New Zealand, should be photographed live and/or fresh if 

possible, and samples collected and isolated for laboratory analysis. Notes should be 

made of the location of the kōura, their behaviour and appearance, the numbers of 

animals apparently affected and any other useful information. Biosecurity New Zealand 

(0800 80 99 66) should be notified as soon as possible (and they should be prepared to 

advise on sampling methods). 

10. Lake Waipapa should be intensively surveyed by divers, tau kōura or other methods for 

kōura populations.  Any diseased animals should be collected so that a diagnosis can be 

attempted. 

11. Tributaries of the Waipapa and Arapuni should be surveyed for kōura to determine if 

(considering past reports of disease) the species is present in suitable habitat accessible 

to the lake. The survey should ideally compare kōura densities in tributaries at locations 

subject to varying predation pressure.  

OTHER POTENTIAL IMPACTS 

12. Review ecotoxicity data and consent compliance records of the Kinleith discharge to 

Lake Maraetai with particular reference to any information about toxicity to 

crustaceans (e.g., amphipods).  

13. Incorporate consideration of flow-ramping effects into evaluation of kōura habitat 

requirements as a potentially significant additive, but not necessarily primary factor in 

the decline of kōura populations in the upper Waikato.  
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8 Appendix 1 Inshore kōura survey 2012 
 

Summary of 2012 Pre-restoration Kōura Survey in Upper Waikato  
 

19 March 2013 

 

Author. S.J. Clearwater, NIWA Hamilton. 
 

The following document is a brief summary of work completed for Grant Number WRA11-059 

“Restoration of Kōura Habitat in River Margins” led by the National Institute of Water & Atmospheric 

Research (NIWA) in collaboration with Te Arawa River Iwi Trust and Ian Kusabs & Associates (Project 

No: WRA12202), and is an extract of the close-out report provided to the Waikato River Authority (19 

March 2013).  

 

Summary of project  

New information generated by this project indicated that kōura population densities in the mainstem 

of the Waikato River in the region of Lakes Ohakurī and  Ātiamuri, and in some of the tributaries 

close to the river, are much lower than had been previously realised. 

 

Very low kōura population densities were likely to limit the successful colonization of habitat 

structures installed in the mainstem of the river, and therefore in late November 2012 the Kōura 

Restoration Team proposed a contract variation for habitat structures to be installed in alternative 

locations. In addition to locations in the Waikato River mainstem, we proposed locations where 

kōura populations were more abundant and where predators were thought to be absent (Lake 

Tarawera) or only catfish were present (Lake Taupō). These locations were also proposed because we 

were confident we could quickly obtain permission for access and thus keep the project on schedule, 

while providing the interns experience in handling kōura, and testing the efficacy of the restoration 

structures in the presence/absence of predators. The WRA found this proposed variation to the 

contract unacceptable and shut the project down in mid-December 2012.  

 

The following final report summarises the activities (Tables 1 and 2) and achievements completed 

during the first six months of this project.  

 

Table 1: Schedule of project tasks and deliverables in the Deed of Funding.  
 

Objective 

No. 

Task Description of activities Deliverable Completion 

date 

Status 

1 Site 

identification 

Collaborative location of 

sites, site visits, evaluation & 

mapping. 

Short letter report 

to WRA outlining 

progress. 

28/9/2012 

 

Complete 

2 Site evaluation 

& restoration 

Initial (pre) kōura population 

surveys, site restoration & 

write up. 

Short letter report 

to WRA outlining 

progress. 

19/12/2012 Partially  

complete, 

project shut 

down 

13/12/12. 

3 Restoration 

evaluation & 

reporting 

Final (post) kōura population 

survey (1 year post-

restoration). 

Short letter report 

to WRA outlining 

progress. 

18/12/2013 

- 

4 Restoration 

evaluation & 

reporting 

Final report preparation, 

reporting to iwi partners. 

Final report 

submitted to WRA. 

30/4/2014 

- 
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Summary of activities 

Tasks completed in the Kōura Restoration Project are summarised below (Table 2) and maps of the 

sites surveyed are provided in an appendix to this report (Appendix A, Figures A1 and A2) as is a 

summary of survey data (Appendix A, Tables A1 – A3).  

 
Table 2: Activities completed. 

 

Task Date Location Activity 

Intern recruitment 23/6/12 Te Pākira Marae, 

Whakarewarewa 

Project leaders (Clearwater, Kusabs) were introduced and 

discussed the objectives of the project at the first hui 

hosted by TARIT. 

Workshop 15/9/12 Ngāti Tahu-Ngāti 

Whaoa Rūnanga 

Trust offices 

Kōura restoration team met and discussed project 

objectives and methods. Restoration site requirements 

discussed at Torepatutahi Stream in preparation for 

independent field work by interns. 

Attendees: [S. Clearwater;  I. Kusabs; J. Butterworth; D. 

Oneroa, R. Oneroa, A. Oneroa, Te Runanga O Ngāti Kea 

Ngāti Tuara Trust; Tamati Read, Ngāti Tahu-Ngāti Whaoa 

Rūnanga Trust; M. Van Der Leden, T. Van Der Leden, 

Tuhourangi Ngāti Wāhiao Tribal Authority]. 

Site identification 16-23/9/12 Lakes  Ātiamuri & 

Ohakurī and 

tributaries 

Interns independently scoped potential sites and arranged 

access. 

Site selection 24/9/12 Lakes  Ātiamuri & 

Ohakurī and 

tributaries 

Team travelled to potential sites and selected six for initial 

surveys. 

Intensive kōura surveys 9-10/10/12 Lakes  Ātiamuri & 

Ohakurī and 

tributaries 

Team set crab traps, G-minnows, & baits at three sites 

(Ohakurī Ski Club,  Ātiamuri dam, Whirinaki Arm; 9 

October 2012) followed by spotlighting survey. Traps 

cleared at three sites and no kōura found, followed by 

spotlight surveys at 10 sites (10 October 2012).  Habitat 

installation trialled at Ohaaki Marae. 

Multiple site surveys 19/10/12 

 

Lakes  Ātiamuri & 

Ohakurī and 

tributaries 

Thirty-five sites evaluated around Lakes  Ātiamuri and 

Ohakurī and a subset of four suited for restoration project 

surveyed by electric fishing for kōura (Clearwater, Kusabs, 

Bowman). 

Multiple site surveys 19/10/12,     

27- 28/11/12 

 

Lakes  Ātiamuri, 

Ohakurī, Aratiatia 

and tributaries 

Five sites evaluated around Lakes  Ātiamuri, Ohakurī, 

Aratiatia, subset of two electric fished (Clearwater, Kusabs, 

Butterworth, 27 November 2012).Three sites spotlight 

surveyed (Kusabs, Butterworth, 28 November 2012). 

 

  



 

Strategic evaluation of kōura populations in the upper Waikato River  57 

 

Summary of achievements to date 

• Kōura surveys at 21 locations in the Lake  Ātiamuri and Ohakurī region of the Waikato River 

using a variety of methods (e.g., trapping, baits, spotlighting, electric-fishing) have 

established that kōura population densities are very low in the shallow inshore region of the 

river mainstem and in tributaries of the river affected by flow-ramping and suitable for 

habitat restoration (see Appendix A for details). 

 

• Kōura populations may still be present in the deeper regions of the river beyond the weed 

beds, however anecdotal information gathered during the project from river stakeholders 

(e.g., eel fisherman, local residents, Freshwater Fish Database) suggests that this is unlikely. 

 

• Three Waikato River Iwi interns and three additional family members received training in 

kōura survey methods, Waikato river ecology and habitat restoration methods. The interns 

have applied some of these methods in tributaries of the Waikato unaffected by flow-

ramping and are transferring this knowledge to their respective iwi. 

 

• A ponga log habitat structure was assembled and deployed in the river mainstem to evaluate 

the logistics of this method, which will shortly be used in a separate restoration initiative in 

the Te Arawa Lakes (Kusabs). During the project other types of habitat structures were 

developed by the interns that may be used in stream environments.  
 

• All participants gained capability, capacity and knowledge about the current condition of the 

upper Waikato River (e.g., tuna distribution and abundance) and requirements for kōura 

population restoration. Accessibility of the mainstem river has been markedly reduced in 

recent years because flow-ramping causes rapid inundation of river bank structures such as 

jetties and board-walks decreasing opportunities for safe access to the river mainstem for 

fishing, recreation and other activities. Photos, GPS coordinates, and notes were taken at 

most locations evaluated by the team (>40 sites) which have been archived for use in future 

projects.  
 

• Strong linkages were built between the Waikato River Iwi interns, NIWA staff, Ian Kusabs & 

Associates, TARIT and iwi affiliate staff that will enable development of future restoration 

initiatives. 

 

Recommendations 

• There is a need to further update knowledge about the distribution and abundance of kōura 

populations in the upper Waikato River, particularly in the deep, less accessible regions of 

the mainstem river not amenable to shoreline surveys. The last comprehensive river surveys 

were completed in the mid 1990’s and were not focussed on kōura.   

 

• There is an urgent need to understand the causes behind the apparent kōura population 

decline in the region. The causes may include increased predation by exotic catfish and tuna 

(transferred upstream), disease and/or flow-ramping for hydroelectricity power generation 

or other factors such as changes in water quality. 

 

• Future liberations of tuna in the upper catchment should be carefully considered against the 

possibility of impacts on local kōura populations. 
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Finally, we would like to acknowledge the excellent support that we have received from the Te 

Arawa River Iwi Trust (TARIT) and their respective affiliates – Ngāti Tahu-Ngāti Whaoa Rūnanga Trust, 

Te Runanga O Ngāti Kea Ngāti Tuara Trust, and Tuhourangi Ngāti Wāhiao Tribal Authority. We were 

impressed with the quality and enthusiasm of the interns they recruited for the Kōura Restoration 

Project and look forward to working with them in the future. 

 

  



 

Strategic evaluation of kōura populations in the upper Waikato River  59 

 

 

Appendix A 

 

Figure A8-1: Locations evaluated for restoration sites in the Lake  Ātiamuri and Lake Ohakurī region.    
Ātiamuri Dam, Ohakurī Ski Club and Whirinaki Arm were intensively surveyed using overnight traps and 

spotlighting (red stars). Locations marked by blue circles were surveyed by electric fishing, and yellow circle 

indicates spotlight survey. Remaining locations were unsuitable for habitat restoration. Waypoint numbers or 

site names are provided by red squares. 
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Figure A2: Locations evaluated for restoration sites in the Waikato River upstream of Lake Ohakurī. 

Locations marked by blue circles were surveyed by electric fishing, and yellow circles indicate spotlight survey. 

Remaining locations were unsuitable for habitat restoration. At least 48 locations have been inspected for 

habitat restoration. Lake Aratiatia was also spotlighted and although eels, trout and morihana were present, no 

kōura were found. Waypoint numbers are provided by red squares. 
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Table A1: Numbers of traps set and average numbers of common bullies (± s.d.) caught per g-minnow 

trap at potential restoration sites.  No kōura or fish were caught in the crab traps.  

  

Location Date Subsite G-minnow trap Crab trap Bullies (ave #/G-

minnow trap) 

Ohakurī Dam 10/10/12 Comparison (wharf to ski club) 10 1 31 (34) 

 10/10/12 Restoration (ski club to point) 10 1 24 (16) 

 Ātiamuri Dam 10/10/12 Comparison (Boat ramp to culvert) 10 2 23 (17) 

 10/10/12 Restoration (culvert to end) 10 2 32 (22) 

Whirinaki Arm 10/10/12 Comparison (ramp to middle) 10 1 44 (44) 

 10/10/12 Restoration (middle to end) 10 1 71 (50) 
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Table A-2: Numbers of fish or kōura observed during non-quantitative spotlighting surveysA.  

Site Subsite Date Water temperature 

(oC) 

Kōura Eel Goldfish/ 

Morihana 

Bullies Brown trout 

 

Smelt Catfish 

 Ātiamuri Dam Comparison 9/10/12 14.5 (@ 16:49 h) 0 1 small 0 Low abundance 0 0 0 

 Ātiamuri Dam  Restoration 9/10/12 - 0 0 10 Abundant 0 0 0 

Ohakurī  Comparison 9/10/12 15.3 (@ 21:45 h) 0 2 44+ 5+ 0 Abundant 0 

Ohakurī  Restoration 9/10/12 - 0 3 5+ 0 1 Abundant 0 

Whirinaki Arm - 9/10/12 15.5 (@14:41 h) 0 0 0 0 0 0 0 

Ohaaki Marae - 10/10/12 - 0 27 1 2 0 0 0 

Ohaaki Power 

Station 

- 10/10/12 - 0 2 0 ~20 0 0 0 

Mihi Bridge - 10/10/12 - 0 5 0 ~20 0 0 0 

Tutukau Bridge - 10/10/12 - 0 ~3 0 100’s 1 adult 0 0 

Orakei Korako - 10/10/12 - 0 ~10 100’s juveniles 100’s 0 0 0 

River Road - 10/10/12 - 1B 1 0 Abundant 2 adult, 6 juv Abundant 0 

Earles Road - 10/10/12 - 6 0 0 0 0 0 0 

Allen Road - 10/10/12 - 0 1 0 0 0 0 0 

Torepatutahi - 10/10/12 - 0 3 Common Abundant 1 adult, 3 juv Abundant 0 

Aratiatia shore - 28/11/12 - 0 - Present Present 0 Present 1 

Aratiatia dam face - 28/11/12 - 0 1 0 0 0 0 2 

Aratiatia power 

station 
- 28/11/12 - 0 0 0 Present 4 Present 0 

AAn additional survey (5/11/12) not funded by this project noted twelve kōura (adults and juveniles) in Mangakara Stream near Horahora (tributary of the Pokaitu/Tahunaatara distant from the 

mainstem and inaccessible to tuna and catfish); B(30 mm OCL). 
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Table A-3:  Estimates of numbers and species of fish observed during non-quantitative electric fishing surveys at potential restoration sites. Notes are  also provided on braille 

     searches for freshwater mussels (kākahi). d/s = downstream; u/s = upstream; WP = Waypoint (GPS) shown in Figures A1 and A2. 

Location WP Date Kōura Eels Bullies Trout Kākahi Comments 

Dunkirk Stream 

 

408 19/10/12 0 present present 0 0 

 

u/s entry point apparently good kōura 

habitat. 

Kaiwhitiwhiti Stream 

 

428 19/10/12 0 1 adult LF 0 5 fry (rainbows) 0 (only small area 

searchable) 

Large culvert, v overgrown u/s and d/s. 

Mangatete Stream 

 

432 19/10/12 0 1 adult SF 0 0 0  ~35 m fished, apparently good kōura 

habitat, invertebrates abundant. 

Rotongata Stream  

 

435 19/10/12 0 1 adult , 2 

elvers 

3 0 Not searched Small stream with a lot of iron floc, not 

searched for kākahi. 

Tahunaatara Stm   

 

437 27/11/12 1 juv 5 2 2 fingerlings (brown) 

3 adult 

0 (many areas too 

deep to search) 

- 

Tahunaatara Stm  d/s 

Ohakurī Rd bridge  

 

438 27/11/12 0 0 0 3 juv Too armoured or 

deep to search in 

most places 

- 
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9 Appendix 2 Dive survey, tau kōura survey and electric-fishing details 

Table 9-1: Details of dive survey locations. Species codes: AN = catfish; CB = common bully, G= goldfish, KK = kakahi, Kr = koura, RBT = rainbow trout. Divers: DB = D. Bremner; 

RB = R. Budd, SC = S. Clearwater; SE = S. Edhouse.; Presence/absence codes: - no notes made; 0 = none observed; A= abundant, VA = very abundant; Y = present, * = dead. 

Kr KK CB RBT Eel AN G

1 38 36.0920 176 14.2917 10/03/14 1447 C4 River Rd RB, SE 4.2 0 0 Y 1* 0 0 0

2 38 35.9659 176 15.8205 10/03/14 1533 C5 River Rd RB, SE 4.6 0 0 Y 1 1 0 0

3 38 35.1589 176 17.0906 10/03/14 1651 C6 River Rd RB, SC 5.8 0 0 Y 0 1* 0 0

4 38 31.170 176 18.742 10/03/14 1820 C8 Ohaaki Marae SC, SE 5.6 0 4 A 0 4 0 0

5 38 38.0240 176 05.8430 11/03/14 - Ramp HF Jet SC, RB 9.2 A 0 Y Y 0 0 0

6 38 38.830 176 5.409 11/03/14 - TL 200 m d/s HFalls SC, RB 4 A 0 Y 2 0 0 0

7 38 37.453 176 6.983 11/03/14 - C2 d/s Wairakei PS DB, SE 5.7 1 5 - 1 0 0 0

8 38 36.8834 176 07.5588 11/03/14 1434 Head L Aratiatia SE, DB 6.7 0 A Y 0 0 0 0

9 38 36.962 176 7.872 11/03/14 1611 Mid L Aratiatia SE, DB 7.1 0 A - 0 0 0 0

10 38 37.834 176 6.169 11/03/14 1711

Jetty HFJet u/s & d/s 

Wairakei S SE, DB 2.1 A 1 A 0 0 0 0

11 38 37.6338 176 06.6118 11/03/14 1746 TR d/s Wairakei PS SE, DB ~3 m 0 0 Y 0 0 0 0

12 38 29.5731 176 16.4869 12/03/14 0925 TL C10 d/s Mihi Bridge RB, SC 4.5 0 1 - 1 Y 0 0

13 38 28.5387 176 08.7428 12/03/14 - just u/s Orakei-Korako RB, SC 17 0 A A 1 0 0 0

14 38 24.6018 176 06.7449 12/03/14 1248 OR9 TR L Ohak d/s OK RB, SC 20.9 0 A A 0 0 0 0

15 38 24.8077 176 05.8184 12/03/14 -

Lower L Ohak TL just u/s 

Ohak. Dam DB, SE 15 0 A - 0 1 0 0

16 38 30.6129 176 10.3946 12/03/14 - upper L Ohak SE, DB 9.5 0 A Y 0 0 0 0

17 38 30.480 176 14.827 12/03/14 -

7.6  km u/s Tutukau 

Bridge SE, DB 10.8 0 1 - 0 0 0 0

18 38 29.4365 176 18.4442 12/03/14 1730 Vaile Rd ramp SE, DB 4.5 0* 0 A 0 0 0 0

19 38 24.5118 176 06.8806 13/03/14 1027 u/s L Atiamuri SC, RB 9.3 0 A A 0 Y 0 0

20 38 23.2712 176 03.0219 13/03/14 1142 Mid L Atiamuri SC, RB 11.4 0 VA - 0 0 0 0

21 38 23.2101 176 01.9053 13/03/14 1245

L Atiamuri u/s Whang 

Arm SC, RB 7.5 0 A A 0 0 0 0

22 38 22.8379 176 01.8657 13/03/14 1347

L Atiam Whang Arm 

betw A5L & A6L DB, SE 15.9 0 VA - 0 1 0 0

23 38 23.2286 176 01.3506 13/03/14 - TR u/s Atiam Dam DB, SE 21.1 0 VA Y 0 0 0 0

24 38 23.3811 176 01.5479 13/03/14 - L Atiam boat ramp DB, SE 3 0 - - 0 0 0 0

EastingNorthing

Dive 

#

Species 

Max depth 

dived (m)DiversSite NameTimeDate
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Table 9-2: Dive survey notes and observations. All dives were done with scooters unless noted otherwise. d/s = downstream, TL = True Left; TR = True Right, u/s = upstream. 

Dive Location General dive 

description 

Observations Substrate Profile General comments 

1 C4 River Rd Transect High flow extensive weed beds, 

Elodea, L major. Weed patches 

across river. 

Large gravel, 0 mud, coarse 

sediment, sand banks across 

river, logs, R bank crevices. 

80-100 m wide, swift 

flow, 4.2 m max depth. 

Lots of shelter for koura, 

apparently v. good habitat 

available, esp. R bank. 

2 C5 River Rd Transect High flow in centre, willows 

overhang both banks. 

TL silty rich organic, centre 

coarse pumic sand, TR pumice 

boulders, sand & mobile, and 

silty organic close to edge. 

~7.4 m deep in centre, 

steep banks, wide U-

shape channel, 80-100 

m wide. 

Good habitat, logs, crevices, 

cracks, boulders, 0 koura. 

3 C6 River Rd Transect Strong steady flow in centre, sl. 

less than u/s sites, difficult to 

traverse w scooter. Potamageton 

crispus beds mid channel. 

TL crevices, pumice sand, 

gravels, TR silter & organic dead 

eel. Extensive weed beds, 

embedded wood, boulders, 

complex and good cover. 

~7.4 m deep in centre, 

steep banks, wide U-

shape channel, 80-100 

m wide. 

Good habitat available, 0 

koura. 

4 C8 Ohaaki 

Marae 

TL bank only Extensive surface-reaching weed 

beds, plenty silt around weeds. 

Cobbles, boulders, overhangs, 

white rhyolite? cliffs searched, 

and soft white organic mud. 

V. wide delta section of 

river, slow flowing at 

margins, moderate in 

center, but only TL 

dived. 

Good cover available, 0 koura. 

5 Huka Falls Jet 

Ramp 

TL bank only Kr abundant under ramp, and 

under shelter. 

Pumice, coarse sand, boulders, 

cobbles, logs, sticks some weed 

beds incl. filamentous algae 

Relatively narrow, 

extremely swift flow in 

centre. 

Koura all sizes, ~ fearless, 

found 1 eaten koura remains 

(not shed carapace). 

6 200 m d/s 

Huka Falls 

TL bank only Dived beneath fishing spot, lots of 

rubbish. 

Boulders, some weed beds, 

native & exotic. Lots sponges, 

filamentous green algae. 

Relatively narrow, 

extremely swift flow in 

centre. 

Koura abundant amongst 

boulders and logs, all sizes, 

more aggressive than at ramp. 
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Dive Location General dive 

description 

Observations Substrate Profile General comments 

7 770 m d/s 

Wairakei PS 

Transect Divers explored whole transect. 

Generally soft, not considered 

good habitat overall. 

TL fine soft sediments by bank, 

mid v. mobile coarse sand, TR 

coarser sediments, firmer beds 

except under weed beds where 

deep mud. 

Swift flow in centre, 

riverine. 

1 koura mid channel under 

wood ~ 50 mm total length. 

Kakahi in soft sediment, 

uncommon, 0/5 ripe, 1 ~ 3 yr 

old juv green shell. 1 x 600 mm 

RBT. 

8 Head L 

Aratiatia 

Transect Kakahi abundant in places. 3/21 sl 

plump brood pouch, 4/21 flaccid b. 

pouch (52-65 mm) umbos eroded, 

round, thin shells. 

Cobbles, red filamentous algae, 

weed beds, overhanging 

willows, soft coarse sand 

toward centre of channel. 

~200 m wide, selected 

b/c cobbles/boulder @ 

TL good habitat. 

0 koura. 

9 Mid L. 

Aratiatia 

Transect Kakahi present 0/2 ripe brood 

pouch. Charophyte meadows on 

soft fine mud @ ~ 1.5 m, deeper 

Lagarosiphon emerging from 

charophytes, more exotics further 

from shore. 

Inshore sand and pebbles, silty 

in places, extensive native & 

exotic macrophyte beds. 

~ 250 m wide, 

lacustrine, slow flow @ 

margins, moderate in 

centre. Shallow U, max 

depth 7.1 m? 

At TR found 2 broken ‘yabbie’ 

traps ~ 20 L bottles, 0 koura. 

10 Huka Falls Jet 

jetty and 

surrounds 

d/s 

TL only, no 

scooters. 

Worked d/s from u/s of jetty to d/s 

of Wairakei Stream plume but u/s 

of Wairakei PS intake 

Large cobbles and boulders, 

minimal weed, some moss/turf 

communities on large cobbles 

(~ 300 mm). 

Riverine, low flow 

margins, swift in 

centre. 

Koura abundant around jetty, 

under boulders and cobbles 

and into plume of Wairakei 

Stream discharge 5m offshore, 

but not inshore close to TL 

bank. 

11 200 m d/s 

Wairakei PS 

discharge 

TR Not great habitat, best we could 

find. No koura. 

Sandy, few cobbles at margins, 

slightly silty. 

Shallow U. Selected site b/c best koura 

habitat we could find just d/s 

Wairakei PS discharge. 0 

koura. 
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Dive Location General dive 

description 

Observations Substrate Profile General comments 

12 C10 d/s Mihi 

Bridge 

TL and mid Decent complex habitat, not silty, 

but perhaps not great shelter from 

eels (i.e., not defendable crevices). 

Plenty of cover and cobbles (~ 300 

mm). 

Medium to coarse white sand, 

large cobbles, logs & sticks 

embedded, abundant native 

plants ~ 0.5 m tall, lots green 

filamentous, white or green 

encrusting sponges, many small 

fumaroles. Small white 

filamentous especially near 

fumaroles. 

White sand, mounded 

in places, profile 

shallow and v. swift 

flow in centre (too 

much for scooters). 

Chose rocky wall & cobble area 

to inspect for koura. 

13 Just u/s 

Orakei 

Korako 

Transect and 

intensive search 

of TL 

Abundant kakahi & Potamopyrgus 

mid channel in mud. 1 x RBT (300 

mm), fumaroles numerous. 

TR near bank/wall, lots tall 

weed beds, mid channel 

expanses of soft silty mud, TL 

tall weed beds, lilies, logs, v. 

silty  

~ 200 m?? wide, low 

flow, easy to complete 

transect on scooter 

 

14 OR9 TR Lake 

Ohak d/s 

Whirinaki 

Arm 

TR swam out ~ 

50m and 

returned  

Kakahi and Potamopyrgus 

abundant in/on silty mud, boulders 

at base of cliff good koura habitat.  

0/16 kakahi collected were ripe, 

shells not badly eroded.  Extremely 

dense kakahi in places. 

TR started at cliff, searched 

boulders below, through 

surface reaching macrophyte 

beds (~ 6 m deep), into silty 

substrate 6-21 m, and buried 

forest ~ straight tree branches 

emerge from mud. 

V. wide lake at this 

location, low flow at 

margin. 

Coffey found koura here, but 0 

on this dive.  Initially towed 

buoy but released in forest 

when liability.  

15 TL just u/s 

Ohak. Dam 

TL wall dive to 

15m 

Deep cracks and crevices through 

wall, ‘ideal habitat’, but 0 koura, 

rock falls at 15 m where less steep 

and lots of deep caves. Kakahi v. 

dense in places, piled on top of 

each other in crevices, 0/11 ripe. 

Rock and silt in crevices, silt out 

from shore. 

Wide lake at this 

location, low flow 

where dived. 

1 morihau (goldfish) observed 

from shore. 1 x 0.5 m eel in 

crack. 



 

68 Strategic evaluation of kōura populations in the upper Waikato River 

 

Dive Location General dive 

description 

Observations Substrate Profile General comments 

16 Ohakuri Just 

d/s Tutukau 

bridge 

Transect TR to TL Kakahi abundant TR, 4/8 pale 

yellow plump brood pouch, on TL 

0/3 ripe. 0 koura.  

Sandy silt TR, weed, but not 

large beds, kakahi at 3-4m in 

silt. Few crevices or cobbles for 

koura. Main channel coarse 

sand 6 m deep, big mobile bed 

forms, 0 plants etc. TL branches 

embedded in sediment (sand?) 

& cobbles, good koura cover. 

Riverine, gorge, ~ 50 m 

wide, relatively high 

flow most of channel. 

 

17 7.6 km u/s 

Tutukau 

bridge 

Drift dive down 

TR wall, 

inspected 

channel briefly 

1 kakahi checked, not ripe.  Rock wall, crevices & cracks, 

pumice ledges, shelves and 

boulders, coarse sand & gravel 

in main channel at 10.8 m 

~30 m wide river 

channel, moderate 

flow, max depth 10.8 

m. 

 

18 Vaile Road 

boat ramp 

0 scooters, 

checked jetty, rip 

rap and 8 m out 

into channel. 

0 koura, 1 dead kakahi shell, no 

live, lots bullies multiple sizes 

Fine sand under weed beds, 

coarse sand centre channel, 

boulders (construction) inshore 

around jetty 

Shallow slope to 

channel, max depth 4.5 

m, ~100 m wide. 

 

19 Head L. 

Atiamuri 

TL drift dive 

between bank 

and island 

0 koura though apparently good 

habitat available. Kakahi in coarse 

sand in banks and under overhangs 

(0/13 ripe), lots bullies many 

juveniles in schools. 

Coarse to medium sand, many 

cobbles, small caves and 

crevices. In backwaters exotic 

surface reaching weed beds. In 

main channel ~0.4 m high 

macrophytes native + exotic. 

Some embedded logs etc. 

Riverine channel on TL 

between bank and 

island (and TL 

backwaters), 9.3 m max 

depth. 

 

20 A3R mid L. 

Atiamuri 

TL down rock 

wall to 10 m, 

boat lift to TR 

searched shallow 

area. 

0 koura apparently good habitat, 

kakahi very dense in places 8-10 

m2, 2/18 pale plump yellow brood 

pouch. 

Approximately 80 kakahi in  small 

cavity between roots of old tree 

stump at ~ 10 m depth. 

Rock wall TR, tall surface-

reaching macro beds, soft mud 

at base, then tree stumps and 

branches, kakahi extremely 

dense.  On TL cobbles, but 

surrounded by surface reaching 

macro beds, so silty that 

unsearchable (no visibility). 

Lake – wide channel, 

only dived edges. 
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Dive Location General dive 

description 

Observations Substrate Profile General comments 

21 A4L mid L. 

Atiamuri u/s 

Whanga. Arm 

Searched both 

banks, not 

centre. 

Searched cobbles round small 

island on TR, crevices and caves 

present, logs, 0 koura, few to 

moderately abundant kakahi in silt 

at base of cobbles. 

Cobbles and boulders at edges, 

silty surface-reaching weed 

beds, then silt & mud toward 

centre of channel. 

Lake – wide channel, 

only dived edges. 

On TL cobbles inshore search, 

logs and tree stumps present, 

then silty surface-reaching 

weed beds (~ unsearchable). 

22 Whangapoa 

Arm, L. 

Atiamuri 

Wall dive, TL of 

Arm, between 

A5L & A6L 

Wall had few crevices for koura 

habitat, at base of wall ~ 15 m silty 

mud, kakahi and tree debris and 

branches. No rocks or boulders. 

Large clumps of uprooted 

macrophytes hanging off tree 

branches. 

Silty mud at base of wall and 

toward centre of channel 

 1 small eel in hole. Kakahi 5-6/ 

m2, 0/8 ripe, relatively small.  

23 Just u/s 

Atiam. dam 

TR rock wall Similar to dive 22, wall with few 

crevices, large pile of logs piled 

deep at base of wall on top of silty 

mud. 1/13 kakahi w pale yellow 

plump brood pouch. Kakahi v 

abundant. 

Silty mud at base of wall.  Divers went to 21.1 m, 

where channel started 

Clumps of macrophytes 

hanging off logs. Good taniwha 

habitat.  

24 L. Atiamuri 

boat ramp. 

Shore dive Divers searched TL around boat 

ramp, thick weed beds ~ 2 m off 

shore. 

Silty mud below weed beds. Steeply sloping.  
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Table 9-3: Tau kōura survey details and notes. Tau bundles are listed from upstream to downstream. A = abundant; CB = common bully; DF = dragonfly larvae; Kr = koura; OG = 

oligochaets; O/A = oxic or anoxic; PL = Planorbis snails; PT = Potamopyrgus snails; SFE = short fin eel; Y = present. 

 

Date Tau # Location Kr CB DF SFE PT PL OG O/A Notes

VANDALS 16 d/s Huka F fishing spot x - - - - - - -

BROKEN 17 d/s bridge x - - - - - - - BROKEN ROPE AT ROCK WALL

17/06/2014 18 u/s jetty TL 5 4 A 0 A A 0 -

17/06/2014 19 TR btw Prawn & Wairakei 3 1 - 0 - - 0 -

17/06/2014 20 D/S Wairakei  TL 2 1 A 0 A A 0 -

17/06/2014 21 D/S Wairakei  TR 0 - - 0 - - 0 - BROKEN ROPE BUT RETRIEVED, IAN FOUND IT

17/06/2014 24 AR -LAKE 0 6 - 0 - - 0 -

17/06/2014 22 AR -LAKE 0 4 - 0 - - 0 -

17/06/2014 23 AR -LAKE 0 0 A 0 - A 0 -

16/06/2014 1 RiverRd 0 1 - 0 - 0 0 O weed on line, but set well

16/06/2014 2 RiverRd 0 0 - 0 - 0 0 O ~3 m deep in river

16/06/2014 3 RiverRd 0 8 2 0 - 0 0 -

16/06/2014 4 RiverRd 0 0 - 0 - 0 0 O 2-3 m deep in river, weed but AOK

16/06/2014 5 RiverRd 0 0 - 0 - 0 0 O

16/06/2014 6 RiverRd 0 0 - 0 - 0 0 O

16/06/2014 7 RiverRd 0 0 - 1 Y 0some A

16/06/2014 8 Ohak -Riverine Tutukau 0 2 - 0 Y 0 0 A

16/06/2014 9 O - Riverine 0 0 - 0 - 0 0 -

16/06/2014 15 O - Lake u/s OK 0 5 - 0 A 20 0 O Set well, out in deeper water

16/06/2014 10 O - Lake u/s OK 0 0 - 0 A A 0 -

16/06/2014 11 O - Lake u/s OK 0 0 A 0 A A 0 -

16/06/2014 12 O - Lake d/s 0 0 FEW 0 - 0 0 O Sitting on hornwort bed 3-4 m deep rope broken

16/06/2014 13 O - Lake d/s 0 0 FEW 0 - 0 0 - ~ 1 m deep

16/06/2014 14 O - Lake d/s 0 0 FEW 0 - 0 0 O 3-4 m deep outer edge weed bed, DEFINITELY OXIC

16/06/2014 30 A - riverine 0 0 0 0 - - 0 - High flow tau, samll & empty, jet bucket broke

16/06/2014 32 A - riverine 0 6 A 0 Y Y 0 - Set outside weed by rocks

16/06/2014 31 A - riverine x - - - - - - - Could not retrieve because jetboat malfunction

16/06/2014 29 A - lake u/s Whanga arm 0 0 - 0 - - 0 -

16/06/2014 28 A - lake u/s Whanga arm 0 1 - 0 - - 0 O Badly fouled in weed at island

16/06/2014 27 A - lake u/s Whanga arm 0 5 - 0 - - 0 -

16/06/2014 33 A - lake d/s Whanga Arm 0 0 - 0 - - 0 -

16/06/2014 26 A - lake d/s Whanga Arm 0 1 - 0 - - 0 -

16/06/2014 25 A - lake d/s Whanga Arm 0 5 - 0 - - 0 -
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Table 9-4: Coordinates of tau locations.  

 

 

 

 

 

Tau # Waypoint 

#

Alt Lat Long NZTM East NZTM North NZMG East NZMG North

T1 004 288.64401 -38.60236600 176.2324 1881492.2 5722390.8 2791574.7 6283961.6

T2 005 287.33081 -38.59972400 176.2664 1884464.8 5722579.1 2794545.3 6284146.7

T3 006 294.38123 -38.59354600 176.28125 1885782.2 5723218.8 2795862.4 6284784.5

T4 007 297.70081 -38.55503700 176.29478 1887114.8 5727451.2 2797198.4 6289012.2

T5 008 293.67621 -38.52874100 176.30819 1888389 5730328.1 2798474.6 6291885.5

T6 009 292.37213 -38.48896300 176.30426 1888205 5734755.9 2798295.7 6296310

T7 010 284.42127 -38.52012900 176.21305 1880125.9 5731578.5 2790219.3 6293143.9

T8 011 291.42703 -38.51691900 176.17806 1877087.4 5732040.9 2787183.6 6293609.3

T9 012 291.17047 -38.50181100 176.17006 1876447.8 5733741.9 2786546.2 6295309.8

T10 013 293.04215 -38.48572900 176.14741 1874533 5735594.9 2784634.9 6297163.6

T11 014 290.90863 -38.47955200 176.14501 1874346.6 5736287.7 2784449.5 6297856.1

T12 015 292.07098 -38.44117800 176.14054 1874102.6 5740560.5 2784210.4 6302126.2

T13 017 290.68686 -38.42300900 176.12124 1872486.3 5742634.5 2782597.6 6304200.6

T14 018 291.06885 -38.41029800 176.10782 1871361.6 5744085 2781475.4 6305651.4

T15 019 287.23972 -38.49108000 176.16041 1875646.9 5734962.1 2785747.3 6296530

T16 020 341.64121 -38.64722900 176.09027 1868944.4 5717837.6 2779031.3 6279424.5

T17 021 338.83713 -38.63351900 176.09854 1869715.7 5719335.1 2779803.5 6280920.2

T18 022 340.33246 -38.63062800 176.10292 1870108.1 5719643.1 2780196 6281227.6

T19 023 338.56955 -38.62983400 176.10441 1870241 5719726.8 2780328.9 6281311.1

T20 024 341.91177 -38.62683300 176.10836 1870595.9 5720048.3 2780683.9 6281632

T21 025 341.15173 -38.62656000 176.11266 1870971.6 5720065.9 2781059.4 6281649.2

T22 027 341.9021 -38.61619300 176.13317 1872796.7 5721155.8 2782884.3 6282736.5

T23 028 334.70935 -38.61600500 176.12811 1872356.5 5721191.8 2782444.5 6282772.8

T24 029 338.34543 -38.61442100 176.12544 1872130.5 5721375.5 2782218.8 6282956.7

T25 030 255.78737 -38.38507900 176.02226 1863980.9 5747132.8 2774103.2 6308705.9

T26 031 248.63698 -38.38341500 176.02844 1864527.1 5747299.8 2774649.3 6308872.1

T27 032 267.30536 -38.38587200 176.03155 1864789.8 5747018.2 2774911.4 6308590.3

T28 033 264.08661 -38.38501000 176.03711 1865278.4 5747097.9 2775399.8 6308669.4

T29 034 260.02924 -38.38892100 176.04975 1866368.5 5746627.3 2776488.7 6308197.8

T30 035 260.8577 -38.40702700 176.08448 1869335.7 5744516.6 2779451.4 6306085.1

T31 036 258.89136 -38.40823900 176.07951 1868897 5744396.6 2779012.9 6305965.6

T32 038 253.20865 -38.40787800 176.08093 1869022.2 5744432.5 2779138 6306001.4

T33 039 259.10956 -38.38665100 176.02835 1864507.4 5746940.9 2774629.2 6308513.4
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9.1 Electric-fishing coordinates and site maps 

Table 9-5: Coordinates of electric-fishing sites.  

 

 

Figure 9-1: Map of electric fishing sites on Uanui Creek, and Maraemanuka Stream, Lake Whakamaru. 

Uanui Creek is located in the Waipamu Station development, south shore of Lake Whakamaru. MM = 

Maraemanuka; UL = Uanui lower site; UU = Uanui upper site. 

Site Waypoint Lat Long NZTM East NZTM North NZMG East NZMG North

OK U 078 -38.47855600 175.9031710 1853250.07 5737091.89 2763367.40 6298683.48

OK D OK LOW -38.42975430 175.9016890 1853291.51 5742512.63 2763415.00 6304101.00

UU 149 -38.44699500 175.8529900 1848980.40 5740731.90 2759104.30 63602326.20

UD 045 -38.43974100 175.8457180 1848370.56 5741556.65 2758495.77 6303151.23

ON U ORH -38.54438600 175.9990020 1861372.96 5729516.81 2771477.00 6291104.00

ON D 142 -38.48305000 175.9794560 1859889.80 5736380.30 2770002.30 6297964.80

WPU 146 -38.50933100 175.9040000 1853214.50 5733673.80 2763328.10 6295267.40

WP D - -38.49423800 175.9307400 1855600.00 5735275.00 2765713.90 6296865.00

PU 145 -38.26472200 176.0824310 1869684.10 5760317.90 2779818.80 6321875.20

PD - -38.23258200 176.1786840 1878230.00 5763600.00 2788362.90 6325144.10

MM L MM L -38.44396330 175.8316903 1847131.60 5741125.76 2757257.00 6302722.00
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Figure 9-2: Map of electric-fishing sites on Waipapa Stream and Okama Stream. OKL = Okama lower; OKU = 

Okama Upper; WPL = Waipapa Lower; WPU = Waipapa Upper.  
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Figure 9-3: Map of electric-fishing sites on Ongarahu Stream, Waipapa Stream and Okama Stream. OKU= 

Okama Stream upper; ONL = Ongarahu lower; WPL = Waipapa lower; WPU = Waipapa upper. 
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Figure 9-4: Map of electric-fishing sites on upper Ongarahu Stream and Waipapa Stream. ORU = Ongarahu 

upper; WPL = Waipapa lower. 

 



 

76 Strategic evaluation of kōura populations in the upper Waikato River 

 

 

 
Figure 9-5: Map of electric-fishing sites on Pokaitu Stream, a tributary of the Tahunaatara Stream. These 

sites are located west of State Highway 30 (SH30) between State Highway 1 and Rotorua. 
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10 Appendix 3 Past fish survey data 

10.1 Fish survey at Ohaaki Geothermal Power station 

Fish surveys were completed in 1996 and 2012 for resource consent applications relating to Ohaaki 

Geothermal Power station. These data indicate that eels had become well-established between their 

first introduction into Lake Ohakurī in 1996/1997 and 2012. In contrast catfish were caught in low 

numbers in 1996, and not at all in 2012. This may reflect a decrease in their abundance due to 

mandated disposal as by-catch by commercial eel fishermen. 

Table 10-1: Numbers of eels and catfish caught near Ohaaki Power Station in 1996 and 2012. Information 

from Rowe et al. (2012), with permission of Contact Energy. 

Species  Total number of fish sampled              

 December 1996 May 2012 

 Minnow traps Fyke nets Minnow traps Fyke nets 

Longfin eel 0 0 0 27 

Shortfin eel 0 0 2 58 

Common bully 117 120 82 67 

Goldfish 0 7 0 19 

Catfish 0 9 0 0 

Brown trout 0 0 0 1 

Gambusia 0 0 1 0 

Kōura 3 3 0 0 

 

 

 

 

 

 

 

 

 


