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Brief of Evidence of PETER JAMES RAVENSCROFT  

1 Introduction 

1.1    My full name is Peter James Ravenscroft. 

1.2 I am employed by the Department of Conservation (DOC), Otago Conservancy, 

Coastal Otago Area Office as a Ranger Freshwater. I have worked for the 

department since 1987. I have experience in a wide range of conservation 

disciplines, but principally have been involved in freshwater related issues.  

1.3 I have twenty years freshwater experience and have an extensive knowledge of    

rivers throughout both Otago and the MacKenzie country.  Since 2002 I have 

been supervising the Otago Conservancy s freshwater operating team. The 

team s main focus has been on determining the ecology and how to conserve the 

population of lowland longjaw galaxias located in North Otago. I have also 

completed extensive presence/ absence indigenous fish surveys of many of the 

tributaries of the Waitaki River, including the Hakataramea River.   

1.4 I have also fished for trout in both the Hakataramea River and the lower Waitaki 

River for the past twenty years.   Please note that I refer to the lower Waitaki 

River as the section of the Waitaki s mainstem and its tributaries (including the 

Hakataramea and Maerewhenua) below the Waitaki dam.  

1.5 My evidence will address the following fisheries issues in the lower Waitaki 

River and the Hakataramea River:  

 

A description of how a braided river system works. 

 

A description of the indigenous fish species recorded in these waterways. 

 

Life histories and habitats of these species. 

 

The implications for these species and their habitat under the proposed 

management regime.  

1.6 I acknowledge I have read the Code of Conduct for Expert Witnesses contained 

in the Environment Court s Practice Note 2006. I have complied with the code 
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when preparing the following evidence and agree to comply with it when giving 

evidence before the hearing commissioners.  

1.7  I also cite in my evidence where I have drawn upon evidence presented by 

expert witnesses for other parties to this hearing, expert evidence relied upon by 

the applicants to this hearing and Officers Reports.  

1.8 I am advised that the Commissioners directed that parties should not repeat 

evidence already given at earlier hearings or earlier in this hearing. On that basis 

I reference other experts and Officers reports where I either rely on their 

evidence or agree with their conclusions.  To the extent I rely on and /or refer to 

evidence presented at the North Bank Tunnel Concept hearing and Hunter 

Downs Irrigation hearings I have used the evidence as presented in its original 

written form as publicly available from the Environment Canterbury (Ecan) 

website.  

2 Braided river systems 

2.1 For its entire length the lower Waitaki is a braided river, while the Hakataramea 

River is a mixture of braided or semi-braided and narrow sections of riverbed.  

There is now an understanding that braided rivers consist of much more than 

active surface channels, as such rivers flow across an alluvial gravel bed, which 

may be many metres deep and possibly kilometres wide. Some of the water 

within the river flows over the top of the gravel, but some also moves vertically 

and horizontally though the gravels as groundwater. This groundwater, which 

may re-emerge in a spring or wetland, is the vertically connected component of 

the braided river. (Gray, D; Harding, J.S 2007).  

2.2 Ian Fraser evidence (Pg No.14) noted a strong relationship between groundwater 

and surface flows in the Waitaki River. Based on this evidence I conclude that 

the higher the flow in the active surface channels, the greater the flow 

throughout the gravel bed as groundwater and the greater the flow into any 

connected wetlands and/or springs.  Likewise, the lower the flow in the active 

surface channels, the lower the groundwater flow.   
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2.3 I will be referring to this relationship between these flows when I am discussing 

the habitat needs of the indigenous freshwater fish recorded in both the lower 

Waitaki and Hakataramea rivers.  

3 Indigenous Freshwater Fish 

3.1 Twenty-three fish species (nineteen native and four introduced) are recorded in 

the New Zealand Freshwater Fish Database (NZFFD) (30th June 2008) as being 

present in the Waitaki River catchment.  Migratory (or diadromous) species 

predominate and these species are most abundant in the lower reaches of the 

river (Refer Table 1 attached). 

3.2 Table 1 includes the scientific and common names, threat of extinction, whether 

they are native or introduced and whether it s a migratory species. 

3.3 The threat of extinction ranking for these species (along with many others) has 

been determined by DOC, using the New Zealand Threat Classification System.  

This is national system, led by DOC. It is a robust tool that uses objective 

criteria and information drawn from wide ranging experts to rigorously assess 

the risk of extinction faced by New Zealand fauna and flora. (Hitchmough, 

2007). 

3.4 Thirty five indigenous fish species are known nationally. Of these, seventeen 

species have been ranked as being threatened with extinction.  Of these 

seventeen species the following three species are present in the lower Waitaki: 

a) Lowland longjaw galaxias (Galaxias cobitinis), categorised as being 

nationally critical,   (this is the highest category of species at risk of 

extinction).  

b) Canterbury mudfish (Neochanna burrowsius), categorised as being 

nationally endangered, (this is the second highest category of species at 

risk of extinction). The Canterbury mudfish is only found within 
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Canterbury. It is also recognised as a Taonga species (Ngai Tahu 

Claims Settlement Act 1998, Schedule 98 Part A)  

c) Longfin eel (Anguilla dieffenbachia) is categorised as a species in gradual 

decline (the lowest of the threat rankings).   

3.5 Also present in the Waitaki River is the lamprey (Geotria australis), which is 

categorised as sparse indicating that these species are not common, but are not 

thought to be in decline.   

3.6 Stokell s smelt (Stokellia anisodon) is a species that while not listed as 

threatened, is of significance in the lower Waitaki as this species is only 

currently recorded within Canterbury.  It is recorded from the Waitaki River 

north to the Waiau River (North Canterbury, McDowall 2000) but is found 

predominately in the large braided rivers south of Christchurch.  The population 

of Stokell s smelt in the Waitaki catchment is therefore regionally significant.  

4 Native Fish Life Histories And Their Management Implications 

(Waitaki River)  

4.1 I wish to firstly discuss the significance of the populations of Canterbury 

mudfish that are recorded on the south bank of the lower Waitaki, then secondly 

the significance of the other indigenous fish that inhabit the lower Waitaki.  

Canterbury Mudfish

 

4.2 Canterbury mudfish (mudfish) were first located on the south bank of the 

Waitaki River (Figure 1, Site 4) during a 2002 survey for Environmental Impact 

Assessment completed for Meridian Energy s Project Aqua (Jellyman et al. 

2002). Since then the known distribution of mudfish has been extended 

upstream by approx 6.0 km to Ferry Road. (Dungey 2005, Figure 1).  
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4.3 From Dungey s survey we can break the mudfish distribution down into four 

distinct locations. Each of sites 1, 3 and 4 (Figure 1) are a collection of shallow 

ponds (Refer to Photograph 1) with most water being provided by groundwater 

seepage, though water feeding one of the ponds in site 3 is sourced from an 

adjoining irrigation water race (O Brien and Dunn. 2008). I ll expand on the 

source of the groundwater later.  The average depth of these ponds is < 500 mm, 

though some of the ponds that make up site 2 occupy old river channels and are 

over 2m deep in places (Jack, pers comm).  

4.4 In 2007, DOC contracted Leanne O Brien and Nicholas Dunn to undertake a 

preliminary sub-population assessment of mudfish (O Brien & Dunn 2007a). 

From their analysis of both known records and aerial photographs they found 

that there are currently only 15 sub-populations of mudfish, and within these 

sub-populations there are 81 known naturally occurring habitat fragments i.e. 

specific sites with mudfish. Habitat fragments are distinguished by having 

separate water sources, or separated by some sort of barrier e.g. a stretch of 

water not considered suitable for mudfish, dry land etc. (O Brien & Dunn 

2007a).  

4.5 Sites 1, 2, 3 and 4 collectively are one of the 15 sub-populations.  Each of these 

individual sites is a habitat fragment  

4.6 Of the 81 habitat fragments identified, mudfish are considered extinct or likely 

extinct in 12, threatened in 13 and vulnerable in 22.  Therefore a total of 47 of 

the 81 habitat fragments or 58% of the total mudfish populations are 

compromised.  

4.7 Of the balance of the habitat fragments, 6 of the 81 habitat fragments or ~7.5% 

are protected - 5 are on Crown Land, 1 is within a covenant.  5 habitat 

fragments on private land are being restored and the ecological viability of the 

remaining 23 habitat fragments is unknown. (O Brien & Dunn 2007a).   
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4.8 Sites 1, 2, 3 and 4 are four of the five habitat fragments that are on Department 

managed land and therefore make up 66% of these that are securely protected 

from direct habitat disturbance.  

4.9 This analysis shows that many of the habitat fragments are exposed to and 

currently facing multiple threats and so are vulnerable to disturbance.   

4.10 As I have mentioned, sites 1, 2, 3 and 4 are a sub-population, and being on 

Crown land, are particularly significant. This sub-population is also the 

southern-most distribution of mudfish and therefore is considered to be a Key 

population by DOC according to the key population criteria in the New Zealand 

Mudfish Recovery Plan (2003 

 

13). The intention of a recovery plan is to 

provide strategic guidance for the Department s freshwater fish conservation 

management in order to achieve greater coordination nationally and to ensure 

the highest priority recovery work is undertaken.  

4.11 Although mudfish abundance is quite low within the ponds, recruitment and 

spawning is occurring, as mudfish larvae have been observed in November 

2006 (O Brien and Dunn 2008). Nonetheless trapping data from a pond within 

Site 3 had an average abundance 7.2 per trap (Jack 2006), which places the 

habitat fragment in the top 15 (out of 81) (O Brien and Dunn 2007).  

4.12 I understand from Ian Fraser s evidence (pg no.14) that surface and 

groundwater flows in the Waitaki are strongly linked.  Based on this evidence I 

consider that the wetlands and the springs that the mudfish occupy are 

hydrological linked to the Waitaki River, particularly as these ponds are no 

more than 40m from flowing surface water.  Also in August 2008 I have 

observed surface water from the Waitaki flowing into habitat fragment Number 

3.    

4.13 As I have detailed previously, considering the way experts consider braided 

rivers works (Gray, D: Harding, J.S 2007), the Waitaki s in-stream surface flow 

has an impact on the adjoining groundwater level.  Habitat fragment number 4 

could potentially be linked to Welcome Stream or to the Waitaki or a 
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combination of the two. The location of this habitat is below the confluence of 

Welcome Stream and the Waitaki River. Due to the close proximity of the 

Waitaki River to the ponds it s likely that the two have some form of 

hydrological connection however this has not been conclusively determined.   

4.14 I therefore consider from the evidence of Fraser and work done by Gray and 

Harding, that the proposed reduction of in-stream flows in the Waitaki and the 

subsequent lowering of the groundwater will potentially shrink or remove 

numerous wetland habitats along the south bank of the lower Waitaki, including 

the areas which this sub-population occupies.  The potential loss of this habitat 

is of concern, not only to the long term survival of the mudfish, but to any 

species that occupies this habitat.  

Other Indigenous Fish

 

4.15 Native fish species in the lower Waitaki have two distinct life histories- they are 

either migratory (diadromous) or non-migratory.  The migratory species 

undertake migration to and from the sea as an obligatory part of their life cycles.  

Non-migratory species complete their full life cycle in freshwater.  The two life 

histories patterns have different requirements for river management.  

4.16 For the migratory native fish, passage to and from the sea is necessary to allow 

these fish to complete their life cycles.  Natural physical fish passage barriers 

such as culverts or waterfalls are not present in the lower Waitaki River, but 

impoundment of the Waitaki River and formation of Lake Waitaki has 

prevented fish access to about 70% of the river s catchment that is above this 

dam.  I shall expand on this matter in due course.  

4.17 The majority of migratory native fish: (eels, bullies, galaxiids and lamprey) 

spawn in freshwater and the larval or juvenile fish migrate to sea.  Bully and 

galaxiid larvae are thought to migrate passively downstream, being carried by 

the current.  The larger migratory juvenile lamprey actively swims downstream.  

Impediments to passage are unlikely unless the river is dewatered or fish are 

removed from the river via water abstraction.    
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4.18 With regards to water abstraction, fish screens have the potential to reduce loss 

of larval fish migrating up and downstream but only if the screens are capable 

of blocking 8 

 
10 mm long larvae from entering the abstraction and not killing 

them in this process.  The applicant s proposed use of 3.8 mm mesh screens 

generally meets this requirement in the Lower Waitaki and the Hakataramea.  

However, given that the diameter of mudfish larvae is smaller than 3 mm, the 

use of 3.8 mm mesh would not protect this species.  

4.19 Migration of some fish species e.g. eels, is promoted by flood events.  Increase 

flow fluctuations in autumn prompt mature eels to migrate downstream.  

Without management of the lower Waitaki allowing for such flows, eel 

migration and correspondingly eel abundance and distribution will be adversely 

affected.    

4.20 As I mentioned previously, about 70% of the longfin eel habitat within the 

Waitaki catchment is no longer readily available due to three impoundments and 

the subsequent loss of fish passage on the main stem of the Waitaki River. This 

makes the lower Waitaki and the Hakataramea and Maerewhenua Rivers even 

more important habitat.    

4.21 Torrentfish are another example of a migratory fish which is at risk from 

reduced flows in both the Hakataramea and the lower Waitaki.  This species is 

problematic to manage as its spawning behaviour is not fully understood.  

However, investigations (Scrimgeour G.J.; Eldon G.A) to date indicate that the 

female fish reside in upstream areas and migrate, each year, to reaches in the 

lower section of the river to spawn with the males.  To allow downstream 

migration to occur sufficient water must be present in the main river channel to 

allow adult fish to migrate downstream and back upstream after spawning.  As 

with eels, migration is often prompted by flood events, in this case at any time 

between summer to early autumn.       
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Effects of low Flow on Instream Values

  
4.22 In a braided river, a reduction of flow is accompanied by a relatively large 

reduction in wetted area and this can result in a loss in a habitat for many 

aquatic species. Habitat loss was greatest for native fish because they tend to 

live in small braids. (Jowett 2007).  

4.23 During low flows native fish that normally would occupy the small braids or 

river margins will need to seek water in the larger deeper braids and in doing so 

become more available to larger predators, the likes of trout and eels.   

4.24 A reduction in discharge flow from 150m³ to 100m³ reduces the water level by 

approximately 90mm and will have corresponding reductions in width, depth 

and water velocity of (15%, 5% and 14% respectively. (Jowett 2007 Pg No.56).  

4.25 Jowett stated that with the comparison of flow regimes with the alternative 

minimum flows of 100m³ and 150m³ showed the river flows would be identical 

for more than 90% of the time. However, he also indicated that in very dry 

seasons, low flows could persist for up to 120 days.  I conclude this is sufficient 

to result in reductions in both native fish and salmoniid populations, as there 

may be a significant loss in habitat, for a significant period.  

4.26 Jellyman and Jowett noted that with the loss of water velocity (Approximately 

14%; ref Jowett 2007) there would have detrimental impacts to fast water 

species i.e. torrentfish and blue gill bullies. There would be a loss of habitat of 

28% and 23% respectively.  Jellyman said in the unlikely event of substantial 

mortality associated with low flows in a particular year, numbers of fish would 

return to normal the following year after the spring recruitment of juveniles. 

However, there is an assumption with this is that the following year/s will not be 

also a dry season.  If the following year is dry, the shallow margins which 

provide shelter from larger predatory fish will be less available, forcing the 

juveniles to migrate upstream via the deeper channels, thereby increasing there 

exposure to larger predatory fish.  
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4.27 The recovery of native fish from low flow events in the main stem relys on 

recruitment from juveniles from the sea. However in the mudfish case this is not 

possible as this species completes its life cycle within the confines of 

freshwater. Therefore the loss of one of the mudfish habitat fragments means 

that it is gone forever.  

4.28 It may be a general perception that because mudfish can survive limited periods 

when their habitat loses flowing water that this is part of the normal life cycle 

and therefore they are not affected by loss of water. In fact such behaviour is a 

survival mechanism and a response to exceptional events rather than the norm.  

4.29 During these drying periods they seek very moist areas for refuge. Within such 

areas, moisture within the substrate will be visible to the naked eye.  If they can 

not find such an area they will perish within 48 hrs. Once a very moist area has 

been located, they will lie dormant; they slow down their metabolism to survive.  

4.30 To remain alive in these conditions requires energy; this energy comes from the 

absorption of fat and muscles from the fish.  This behaviour isn t aestivation, as 

they don t go torpid.  If they do manage to survive they may not be able 

reproduce in the following year as they may have exhausted their body 

condition. Also during such periods there are significantly high mortalities.   

4.31 This type of behaviour therefore is purely survival and certainly not preferred. 

Although they can survive such periods of drying, mudfish occur mainly in 

habitats where there is perennial intermittent flow and rarely in habitats that 

completely dry up.  The potential for low flows to persist for up to 120 days 

may result in such habitats drying out completely.    

4.32 In addition to this if the dry period arrives in early summer then recently 

spawned mudfish of <50mm long (which are pelagic) will perish as they will 

follow surface water, instead of seeking out more secure very moist areas. 

(O'Brien, L. K., and N. R. Dunn. 2007a)    
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5 NATIVE FISH LIFE HISTORIES AND THEIR 

MANAGEMENT IMPLICATIONS (HAKATARAMEA 

RIVER)  

5.1 Of the twenty three fish species recorded in the Waitaki catchment, nine (shown 

in Table 1) of these are also found in the Hakataramea and of these nine species 

the lowland longjaw galaxias (longjaw) is the most significant. I will focus on 

this species but will also mention the importance of longjaw habitat to other 

species. 

5.2 The longjaw is New Zealand s most threatened fish, being ranked as 

Nationally Critical . This places it in the same level of threat classification as 

the Kakapo.  

5.3 Little has been written on the basic ecology of the lowland longjaw galaxias. 

However, in 2002 DOC set up a team to investigate the longjaw s ecology.  

This is the team I supervise and the figures I quote below are a product of this 

teams research.  

5.4 The longjaw (Refer Photo 4) is a slender pencil shaped non-migratory galaxiid, 

which attains a maximum length of 75mm. It has specialised habitat needs, as 

for the majority of its one year adult life it lives in, amongst and below the 

substrate, moving between surface and groundwater flows. The interstitial 

spaces, which provide corridors between surface and sub-surface water, are the 

key to the long term survival of this fish as they allow it to seek refuge in 

ground waters, gather food and reproduce. 

5.5 There are seven known populations of longjaw, six of these in the Waitaki 

catchment. The seventh and the largest population are in the Kauru River, which 

is a tributary of the Kakanui River in North Otago. There are differences in 

genetics between the Waitaki populations and Kauru populations. The Waitaki 

populations are considered to be a sister fish and a separate Evolutionary 

Significant Unit (ESU, New Zealand non-migratory galaxiid fishes recovery 

plan 2003 -13). An ESU is a reproductively isolated group of populations 

displaying distinct genetically evolutionary characteristics (Ling et al2001).   
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5.6 Maintaining as many of a species viable ESU s is important as it provides for 

wide genetic variation within the overall population.  This is commonly known 

as a wide gene pool.  The wider the gene pool, the more resilient the species is 

to ecological changes. 

5.7 Longjaw have been recorded from two locations in the Hakataramea catchment, 

one being an old record (1979) and the other a more recent record (DoC, 2006) 

(Figure two). Both records are in tributaries of the Hakataramea.  The older 

record was at a site 2km upstream of the confluence with the Waitaki, while the 

more recent records are from sites a further 45 km upstream from this point. 

These records indicate that as long as suitable habitat is available, then there is 

potential for this fish to be distributed throughout the Hakataramea catchment, 

or at least in suitable habitat within the catchment between these two points. 

5.8 Five populations of longjaw within the Waitaki catchment appear to have 

numbers of less than 20 individuals, and are confined to very small reaches of 

stream, one being less than 3m² (Photograph 3). The Hakataramea population is 

the most significant population in the Waitaki catchment as it has twice as many 

fish recorded here than the total number of fish in the other Waitaki populations 

combined. Since surveys began in 2003 a total of 363 individual longjaws have 

been recorded by the Department in the Waitaki catchment. The Hakataramea 

population makes up 183 of this total.  

5.9 The longjaw populations radiate out from the heads of spring-type habitats.  For 

example a few expatriates have been recorded in the main stem of rivers such as 

the Ahuriri and Fraser. These expatriates have the potential to recolonise 

suitable spring-type habitat.  Within the main stem longjaws occupy riffle type 

habitat where the water percolates through the rocks.  

5.10 This radiation is important as it shows that with suitable management, the main 

stem of the Hakataramea could provide suitable habitat for the longjaw to both 

inhabit and move through to other spring-type habitats.  
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5.11  To provide for the long-term survival of the Waitaki catchment lowland 

longjaw populations there must be enough ground water to drive/feed these 

springs. For the fish inhabiting the river main stems, sufficient flushing flows 

are needed to create bed turn over and bed reshaping. Such flushing flows are 

important as they loosen the substrate and lessen the armouring of the bed and 

reshape the bed and create riffle habitat.  

5.12 Many native fish values, including the longjaw, are confined to these smaller 

spring-type habitats and the tributaries of the Hakataramea River (Photograph 

2).  There is a need, therefore, to manage these streams as separate identities, so 

residual flows should be established on these tributary streams as well as 

minimum flow on the main stem of the Hakataramea.   

5.13 With a number of the Hakataramea River consents there appears to be a lack of 

freshwater ecology impact assessments.  The consent applications generally 

consider the minimum flow in the main stem as adequate to maintain in-stream 

values.  

5.14 Regarding the overall ecological health of the Hakataramea, I wish to note that 

during both professional and private visits I have observed both 10m lengths of 

filamentous algae and dry sections of the bed and I consider both these to be 

signs of a struggling water body.  Now days, part from the early part of season I 

no longer fish the river for trout as since there is little to no water it is longer 

worth the visit.  

5.15 For the reasons I have outlined, water takes have the potential to have an 

adverse effect on fish habitat.  If monitoring of such takes show takes  are 

indeed having such an effect, in my view this would be undesirable and so the 

takes would need to be reassessed.  

5.16 I consider such monitoring should include water temperature, discharge flows, 

periphyton, invertebrates and fish communities. 

5.17 Some structures associated with water takes also have the potential to have an 

adverse effect on fish populations in natural streams, by preventing the passage 
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of fish both up and down the waterway.  To avoid such an effect such structures 

would need to be constructed so that they provide ready fish passage across and 

over the structure to both fish like eels and lamprey that have a climbing ability 

and to those like the longjaw that require a channel of water that they can 

readily negotiate.   

6 Conclusion 

6.1 In conclusion, any water management regime applied in the lower reaches of the 

Waitaki River and its tributaries including the Hakataramea River will need to 

provide for the needs of indigenous fish species, particularly those which I have 

identified in my evidence as being at significant risk of extinction.  Also 

migrating fish such as eels and torrentfish need flushing flows in autumn to 

stimulate their migration.    

6.2 Dropping the base flow in the main channels has the potential over time to 

remove water from the shallow areas adjoining these channels.  If this occurs, 

the shelter these shallow areas provide for smaller fish is gone, leaving them at 

greater risk of predation from trout, and eels.  

6.3 The long term survival of the lowland longjaw galaxias and the Canterbury 

mudfish in the lower Waitaki are largely dependent on surface flows and 

groundwater. Both species occupy the edge of the river margins, and therefore 

variations to surface flows and groundwater could potentially have an impact on 

this habitat.  Given their high risk of extinction any loss in their respective habitat 

will be significant and pose a serious risk to the ongoing survival of these species.    

6.4 While mudfish can survive in their habitat during some dry periods they will not 

survive drying out completely.  Their survival mechanism during such periods 

comes at a cost to both individuals and populations and this mechanism is a 

limited survival behaviour and isn t their preferred way of life and doesn t 

contribute to the health and stability of populations.  Therefore any proposals 

which would increase such dry periods in my view would have an adverse effect 

on the affected populations of mudfish.   
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Figure 1: Aerial photograph of the four areas of wetland habitat containing mudfish on the south bank of the 

Waitaki River Red dots indicate GPS waypoints taken within habitats. ((O Brien and Dunn 2008) 

1 

2 

3 

 

4 



326409 19

  

Photograph 1: Shallow pool (within Site 3) where 112 mudfish were 

captured. (Dungey 2005)  


