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1. INTRODUCTION 

1.1 My name is Sjaan Clare Bowie. I hold the position of Technical Advisor 

(Freshwater) in the Science and Policy Group at the Department of 

Conservation ("the Department"). I have been in this position since July 

2012.  Prior to this, I held Canterbury and national freshwater roles with the 

Department since March 2002.   

1.2 I hold a Bachelor of Science in Zoology and Ecology (1999), and a Masters 

of Science (Hons) in Ecology specialising in freshwater ecology (2002), 

both from Massey University. My thesis involved studies of the reproductive 

biology and ecology of the large bodied diadromous galaxiids (shortjaw 

kokopu, banded kokopu, giant kokopu and koaro). I am an active member 

of the NZ Freshwater Sciences Society, Institute of Professional Engineers 

New Zealand River’s Group and the New Zealand Fish Passage Advisory 

Group. I have published freshwater research in both national and 

international journals.1 I have also presented papers at both local and 

international conferences on a variety of topics including native fish 

conservation, Canterbury’s values and threats, whitebait ecology, fish 

passage and invasive species management. I have previously presented 

evidence on freshwater matters before the Canterbury Regional Council 

including the Central Plains Water Scheme, Akaroa Water Supply takes, 

Governors Bay stormwater discharge, and the eradication of rudd 

populations using Cube Root Powder in damming, diversion and discharge 

hearings.   

1.3 My current work for the Department includes the conservation of native fish 

and invertebrates2 and their habitats, and leading freshwater programmes 

such as fish passage programmes. I have undertaken field surveys and 

visited waterbodies, and provided advice on resource consent and other 

statutory matters within the Banks Peninsula Rural zones periodically since 

2002. I have been working for the Department on such matters for 13 years. 

1.4 I have been engaged by the Crown, through the Canterbury Earthquake 

Recovery Authority ("CERA"), to provide evidence in relation to freshwater 

                                                
1
 Examples of publications include: 

Charteris, S.C. 2003: Spawning site selection, egg development, and larval drift of Galaxias postvectis and G. 
fasciatus in a New Zealand Stream. New Zealand Journal of Marine and Freshwater Research. 37: 493-505. 
McDowall, R. M. & Charteris, S.C. 2006. The possible adaptive advantages of terrestrial egg deposition in some 
fluvial diadromous galaxiid fishes (Teleostei: Galaxiidae). Fish and Fisheries. 7, 153–164. 
2
 Invertebrates have no backbone or spinal column.  See http://www.doc.govt.nz/nature/native-

animals/invertebrates/ for more information. 

http://www.doc.govt.nz/nature/native-animals/invertebrates/
http://www.doc.govt.nz/nature/native-animals/invertebrates/
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ecology in the Rural zones in the Christchurch Replacement District Plan 

("Replacement Plan").  

1.5 I have been providing the Crown with my expertise in relation to freshwater 

ecology since 12 May 2015.   

2. CODE OF CONDUCT 

2.1 I confirm that I have read the code of conduct for expert witnesses as 

contained in the Environment Court’s Practice Note 2014 (the "Code"). I 

have complied with the Code when preparing my written statement of 

evidence, and will do so when I give oral evidence before the hearings 

panel.   

2.2 The data, information, facts and assumptions I have considered in forming 

my opinions are set out in my evidence to follow. The reasons for the 

opinions expressed are also set out in the evidence to follow. 

2.3 Unless I state otherwise, this evidence is within my expertise and I have not 

omitted to consider material facts known to me that might alter or detract 

from the opinions that I express. 

2.4 The Department has authorised me to provide evidence on behalf of the 

Crown and to do so in an independent capacity in accordance with the 

Code. 

3. SCOPE 

3.1 I have been asked to provide evidence in relation to the state of freshwater 

values in the Rural zones of the Christchurch District, including Banks 

Peninsula. My evidence:  

(a) discusses the state of freshwater values in New Zealand generally; 

(b) provides an overview of the aquatic values present in the Rural 

Zones of Christchurch District, with a focus on Banks Peninsula;  

(c) identifies how aquatic biodiversity values contribute to the 

environment;  

(d) provides an overview of the effects of land use activities such as 

sedimentation, fragmentation, formation of tracks and structures 

within waterways, and how these could impact freshwater values. 
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3.2 A list of the documents I have drawn on in preparing my evidence are 

attached as Attachment SCB1 to this statement of evidence. 

4. EXECUTIVE SUMMARY 

4.1 There are several significant nationally and regionally recognised 

freshwater habitats and values found within the Christchurch Rural Zones.  

4.2 Ten of the 18 native fish found within Rural Zone streams are threatened or 

at risk nationally. The majority of the native fish are diadromous, meaning 

that they require access to the sea and back to complete their lifecycles. 

Exotic fish are sparse within Banks Peninsula streams, and the native only 

fish communities that dominate Banks Peninsula streams are relatively rare 

nationally. Banded kokopu and redfin bully are regionally rare and Banks 

Peninsula streams are an important stronghold for these species. There are 

10 endemic invertebrates that are restricted only to Banks Peninsula 

streams, with some restricted to just one catchment.  

4.3 Land use activities can have a significant impact on freshwater species and 

habitats. These activities have the potential to result in a number of adverse 

effects on freshwater species and habitats including loss of habitat, declines 

in distribution and extent, and impacts on critical life stages if these 

activities are not appropriately managed.  

4.4 In my opinion the Rural zones of the Christchurch District contain 

freshwater values of significant importance that should be provided 

protection from adverse land use activities, particularly within Banks 

Peninsula.  I agree that the amendments that have been made to the 

revised version of the Rural Proposal as attached to the evidence of 

Deborah Hogan ("Revised Proposal") are necessary to ensure that the 

freshwater values located within the rural zones of the Christchurch District 

are protected.  

5. STATE OF FRESHWATER VALUES IN NEW ZEALAND 

5.1 New Zealand has a wide range of freshwater ecosystems, including rivers, 

streams, lakes and wetlands. These ecosystems provide key habitats for a 

diverse array of indigenous fauna and flora, including: around 54 native 

freshwater fish (Goodman et al 2014); hundreds of native species of aquatic 

and semi-aquatic invertebrates from 23 major groups (Collier, 1993; 

Winterbourn, 2004); in the order of 38 endemic species of water plants 
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(Coffey & Clayton 1988); and over 160 species of water birds (O’Donnell, 

2004; Williams, 2004). All of these species play an important role in forming 

the unique freshwater environments in New Zealand. My evidence will 

focus on the freshwater fish and invertebrate values within freshwater 

environments.  Nicholas Head will present evidence for the Crown on 

terrestrial ecology and indigenous flora values.  

5.2 A special feature of New Zealand’s freshwater invertebrates is the high 

degree of endemicity (only found or confined to a certain place) and the 

small number of introduced species (Winterbourn 2004). Freshwater 

invertebrates play an important role in freshwater systems by providing links 

in freshwater food webs (by feeding on living and decomposing plant 

material and animals), being eaten by higher predators like fish, birds and 

terrestrial invertebrates, and by removing particles from the water column, 

reducing the size of organic matter present and acting as habitat modifiers 

(some invertebrates disperse fine sediment over the stream bed, thereby 

making habitat available for others e.g. algae) (Winterbourn 2004). Many 

aquatic invertebrates also have a terrestrial life stage so they also play an 

important part in and link to terrestrial systems. Due to their role, aquatic 

invertebrates are often used to monitor and evaluate water quality and 

stream health.  

5.3 Freshwater fish are important in New Zealand due to their status as taonga 

(treasure) and their importance for sustaining cultural, recreational and 

commercial fisheries and activities. Around one third of New Zealand’s 

native freshwater fish spend some part of their lives at sea, which means 

they need free access to, from, and within freshwater habitats to 

successfully complete their life-cycles (McDowall 2000). 

5.4 In New Zealand, 74 percent of our native freshwater fish and 11 percent of 

our aquatic invertebrates are currently threatened or at risk (Goodman et al 

2014, Grainger et al 2014). There are many causes for decline including 

water abstraction, development (e.g. wetland drainage), dams and barriers 

impeding migratory fish access, and invasive species impacting our native 

fish (e.g. brown trout predating and competing with native fish for food and 

habitat) (Goodman et al 2014). The situation for our native fish is not 

improving with 14 species having a higher conservation ranking in 2014 

than the previous ranking in 2009 (Allibone et al 2009; Goodman et al 

2014), meaning they are at greater threat. Many aquatic invertebrates have 

now been assessed for conservation status (644; Grainger et al 2014), but 
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27 percent remain data deficient and there are still many that have not been 

assessed.  

6. STATE OF FRESHWATER VALUES WITHIN THE RURAL ZONE AND 

HOW THEY CONTRIBUTE TO THE ENVIRONMENT 

6.1 In my opinion, the Rural zones of Christchurch district contain freshwater 

values of significant importance that should be provided protection from 

adverse land use activities, particularly within Banks Peninsula.  I discuss 

the freshwater values of the Rural zones in this section of my evidence, and 

discuss potential adverse effects of land use activities on freshwater values 

in section 7 of my evidence. 

Importance of freshwater values in Christchurch rural zones 

6.2 There are several freshwater habitats within the Christchurch Rural zones 

that have been identified as being significant for their values or habitat.  

6.3 The Freshwater Ecosystems of New Zealand ("FENZ") geo-database 

(Leathwick et al 2010), is a set of spatial data layers  (information displayed 

in digital or map form) describing environmental and biological patterns in 

New Zealand’s freshwater ecosystems. This database provides an 

independent national representation of the biodiversity values and 

pressures on New Zealand’s rivers, lakes and wetlands. This tool can be 

used to map known conditions of freshwater ecosystems in the 

Christchurch District in comparison to others regionally and nationally.  

6.4 Using FENZ, rivers have been ranked to identify the most representative 

and good condition river catchments at regional and national scales 

(Attachment SCB2 and SCB3). Two biogeographic regions are found 

within the Christchurch District, being the Canterbury and Banks Peninsula 

units.  The catchments within these two units have been ranked separately. 

Attachment SCB2 shows the Waimakariri River and several catchments 

within the Rural Banks Peninsula Zone are regionally important as they 

adequately represent the biological values of a particular landscape and 

they have the highest overall freshwater values, so should be a priority for 

protection. Attachment SCB3 shows the Waimakariri River and a few 

smaller catchments predominantly within Banks Peninsula have important 

biological values that would need to be protected to ensure adequate 

protection of freshwater biodiversity nationally.   
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6.5 Waimakariki River has been identified as a ‘Water of National Importance 

(WONI) for Aquatic Biodiversity’ (Chadderton et al. 2004). 

6.6 Brooklands Lagoon, Avon-Heathcoate Estuary and Lake Ellesmere have 

been identified as important habitats for birds (Owen 1992).  

6.7 The Avon-Heathcote Estuary was identified as a ‘regionally significant’ 

wetland habitat through the Wetlands of Ecological and Representative 

Importance ("WERI") assessment process (Adcock 1994). 

6.8 Banks Peninsula is a unique part of New Zealand and was recognised as a 

separate Water of National Importance ("WONI") biogeographic unit, which 

means streams within Banks Peninsula have similar geology, biogeography 

and glacial history and are significantly different to other New Zealand 

areas (Chadderton et al 2004). Chadderton et al (2004) categorised all of 

New Zealand into biogeographic units based on all available data and then 

ran a process to identify a candidate list of WONI that would enable the 

protection of a full range of indigenous species and ecosystems.  

6.9 Seven Banks Peninsula whole stream catchments (the Okuti River, Le 

Bons Bay, Narbey Stream, Wainui Bay, Lyttelton basin, Charteris Bay and 

Lake Forsyth catchments) were identified as WONI for aquatic biodiversity 

(Ministry for the Environment 2004). In addition to this, Barry’s Bay was 

identified as a ‘regionally significant’ wetland habitat through the WERI 

assessment process (Adcock 1994).  

6.10 Lake Forsyth / Te Roto o Wairewa and Lake Ellesmere/ Te Waihora have 

been attributed as being significant habitats. Through the WERI 

assessment, Lake Forsyth has been identified as a nationally significant 

wetland of ecological and regional importance, while Lake Ellesmere has 

been identified as being of international importance with ‘high’ habitat value 

(Adcock 1994). Lake Ellesmere is also protected under a National Water 

Conservation Order as a unique and vulnerable part of the Canterbury 

landscape.  

Invertebrates 

6.11 Running water invertebrates are a diverse group of invertebrates, and are 

used widely for monitoring, evaluating water quality and providing an 

indication of stream health (Winterbourn 2004). There is limited knowledge 

on distribution information for our threatened or at risk species. However, I 

have used information gathered in the conservation status assessments 
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(Grainger et al 2014) and from Dr Jon Harding and his publications (e.g. 

Harding 2003), who is an aquatic invertebrate specialist, to summarise what 

is known.  

6.12 The New Zealand Freshwater Fish Database ("NZFFD") run by the National 

Institute of Water and Atmospheric Research ("NIWA") also accepts 

records of some of the larger invertebrates.  As a result, freshwater 

crayfish/ koura (Paranephrops zealandicus), freshwater mussels (Hyridella 

menziesi) and freshwater shrimp (Paratya curvirostris) have been recorded 

in some rural zone streams. Both koura and freshwater mussels have “At 

Risk – Declining” conservation status, which means they are declining in 

numbers and biologically scarce (Grainger et al 2015). Freshwater shrimp 

are not threatened (Grainger et al 2015).  

6.13 Banks Peninsula rises to around 1000m, and is dissected by more than 100 

isolated, short, steep catchments (Harding 2003). These catchments flow 

off the old weathered basaltic cones that formed Banks Peninsula. The 

cones were originally islands isolated from the mainland prior to the 

formation of the Canterbury Plains (Stevens 1980). This isolation explains 

the presence of at least 10 endemic invertebrates that are restricted only to 

Banks Peninsula streams, with some restricted to just one catchment 

(Harding 2003; Harding pers. comm.).  A list of the 10 endemic 

invertebrates in Banks Peninsula streams, their conservation status and 

examples of their known locations is set out in Attachment SCB4. A 

freshwater isopod3 is also known from Lake Ellesmere but this is data 

deficient so not a lot is known about its distribution and extent.  

6.14 Banks Peninsula streams are of national importance and need protection 

due to the known presence of these endemic and restricted invertebrates. 

10 aquatic macro-invertebrates have been recorded within freshwater 

habitats within the Banks Peninsula Rural Zone that have a conservation 

status (Attachment SCB4). Most (nine) are endemic to Banks Peninsula 

and eight are threatened or at risk and have very restricted distributions. 

Gaps still remain in the known distribution of some invertebrates within 

Banks Peninsula streams and there is no distribution map available for 

these species at present. The best information available is the list of known 

streams where these species are known to be located.   

                                                
3
 A small crustacean. 
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6.15 Harding (2003) and Death (in prep) have found that a few of these species 

are only found within forested habitat, such as Costachorema peninsulae 

and Zealandobius wardii. These small forest fragments are therefore critical 

for future survival of these endemic invertebrates (Death in prep). I discuss 

the importance of forested habitat further at paragraphs 7.20 to 7.22 below.   

Freshwater fish 

6.16 The NZFFD run by NIWA is the best overall source of knowledge of fish 

values for the Christchurch rural zones.  The database includes work 

carried out by the Department and others (e.g. consultants, Canterbury 

Regional Council) and specific freshwater research (e.g. Eikaas 2005). 

6.17 Eighteen native freshwater fish have been recorded within Christchurch 

District Council streams. These fish species and their conservation status 

are recorded in Attachment SCB5. In addition Giant kokopu have also 

been recorded in a few catchments historically, but have not been recorded 

on the NZFFD or found recently (McDowall 1990). Fifteen species are 

diadromous4. Only three species are resident and completes its life within 

freshwater streams (Attachment SCB5).  

6.18 There are 6 translocated (capture, transfer and release of mudfish from one 

location to another) Canterbury mudfish locations, with only two of these 

being found within the Rural Quarry Zone (Attachment SCB6). These 

locations are not naturally occurring and mudfish have been translocated 

into ponds within the Isaac Conservation Area. However these locations are 

significant due to the presence of this nationally critical fish. 

6.19 An important feature of the fish communities of Banks Peninsula is that the 

majority of species are endemic to New Zealand and diadromous. The free 

passage up and down these catchments is therefore critical to maintaining 

life supporting capacity. 

6.20 Ten of the 18 native fish found are threatened or at risk nationally 

(Attachment SCB6). Attachment SCB7 shows the distribution and extent 

of known threatened and at risk fish species locations within the 

Christchurch rural zones. This shows that there are a number of locations of 

threatened and at risk fish within all Christchurch Rural Zones that need 

protection.  

                                                
4
 Meaning they require access to and from the sea to complete their life cycle. 
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6.21 There are a number of inanga (whitebait) spawning locations found within 

the Christchurch District (Attachment SCB8). A schedule of these known 

locations has currently been notified for potential inclusion in Schedule 17 

of the Canterbury Land and Water Plan 2015. Currently only three locations 

within the Christchurch District are identified within Schedule 17 (Okains 

Bay, Le Bons Bay and Gough’s Bay). Inanga spawning locations are 

important riparian margins that inanga, the main species that makes up the 

whitebait catch, uses to lay its eggs (McDowall, 2000). In my opinion these 

specific locations need protection and careful management to ensure the 

persistence of the whitebait fishery into the future.  

6.22 Several Banks Peninsula streams are made up of a high diversity of fish 

species, and are different from communities commonly associated with the 

low gradient streams of the Canterbury Plains. An important feature of most 

Banks Peninsula streams is that they are solely native communities 

(Attachment SCB9). There are only seven species of exotic fish species 

found within Banks Peninsula streams, Lake Forsyth / Te Roto o Wairewa 

and Lake Ellesmere / Te Waihora, and some of these are limited to one 

location or only a few catchments. Exotic fish are more common within 

waterways around Christchurch within the Rural Zones. Table 1 provide 

details of exotic fish species and locations in Banks Peninsula and Lake 

Forsyth / Te Roto o Wairewa and Lake Ellesmere / Te Waihora. 

Table 1. Exotic fish species recorded in Banks Peninsula streams, Lake 
Forsyth and Lake Ellesmere within the Banks Peninsula Rural Zone.  

Species Status Known locations 

Chinook salmon 
(Oncorhynchus tshawytscha) 

Sports fish Pigeon Bay (1993-97) 

Brown trout 
(Salmo trutta) 

Sports fish Okana, Okuti, 
Otanierito, Te Oka  

Perch 
(Perca fluviatilis) 

Sports fish Lake Ellesmere, Lake 
Forsyth 

Tench 
(tinca tinca) 

Sports fish Lake Ellesmere, Lake 
Forsyth 

Brown bullhead catfish 
(Ameiurus nebulosus) 

Pest fish 1 recording Lake 
Ellesmere  

Rudd Pest fish (Noxious status) Lake Ellesmere, Lake 
Forsyth 

Goldfish No status Lake Ellesmere and 
isolated pond  

 

6.23 Brown trout and Chinook salmon have only been recorded within four 

catchments and one catchment respectively. Perch, tench and rudd are 

limited only to Lake Forsyth and Lake Ellesmere catchments, and goldfish 

have only been recorded in Lake Ellesmere and one isolated pond on the 
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peninsula. One record of catfish has been recorded in Lake Ellesmere but 

this is historic.  The predominant native only catchments of the rural zones 

of Banks Peninsula are significant as they are rare nationally, and some of 

our exotic fish can impact and predate on our native fish communities and 

change food web structure to be a different community from that which was 

naturally present (Townsend 1996).  

6.24 As stated above, streams on Banks Peninsula contain populations of 

banded kokopu and redfin bully. Figure 1 shows the distribution of banded 

kokopu within New Zealand and shows that Banks Peninsula streams are a 

definite hotspot and are regionally important. The distribution pattern is also 

very similar for redfin bully. These species are effectively isolated in the 

wider Canterbury region (as shown in Figure 1 for the banded kokopu), thus 

Banks Peninsula streams are very important for these species. If banded 

kokopu disappeared from the Peninsula this would likely have an effect on 

the whitebait fishery in Canterbury, especially around Banks Peninsula, as 

this is one of the species that makes up the catch of whitebait around 

Banks Peninsula. 

Figure 1. Known locations of banded kokopu in New Zealand, showing the 
clear hot spot at Banks Peninsula. 
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6.25 As well as banded kokopu, inanga and koaro are found on Banks Peninsula 

streams including the water supply streams. All three species belong to the 

family Galaxiidae and the juveniles of these species make up the whitebait 

catch around Banks Peninsula. Whitebait are a significant part of the 

freshwater ecosystem in Banks Peninsula Streams. They also provide a 

food source for a wide range of predatory fish and birds that feed in the 

river mouth and lower rivers. Sustaining and protecting the whitebait fishery 

is of importance to the Department.  

7. EFFECTS OF LAND USE ACTIVITIES ON FRESHWATER VALUES 

7.1 Land use activities have the potential to result in a number of adverse 

effects on freshwater species and habitats if these activities are not 

appropriately managed. Some specific activities of concern include: 

(a) Animals having direct access to waterways that can damage 

riparian buffer zones and instream habitats. 

(b) Removal of gravel which can lead to damage to riparian zones and 

instream habitats, and increased sedimentation. 

(c) Removal of vegetation from hillsides and river banks or earthworks 

near a waterway.  These activities can result in flooding and erosion 

being intensified and increased sediment discharge. 

(d) The creation of access tracks, earthworks and the installation of 

structures in waterways which can alter the character of a stream, 

and/or if not installed in line with best guidance, could impede fish 

passage. 

(e) Removal of forest cover (both natural and plantation), that can lead 

to the loss of habitat and increased discharges to streams. 

(f) Wilding pine spread which could result in less water in streams 

(g) Farming activities that could lead to increases in sediment and 

nutrient input to streams. 

7.2 I will briefly summarise the potential effects of each of these activities to 

freshwater species and habitats below.  
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Damaging riparian zones and important instream habitats 

7.3 Riparian margins are important as they are a critical habitat where whitebait 

deposit their eggs. 

7.4 All three whitebait species (banded kokopu, inanga and koaro) have been 

found to lay their eggs in the stream margins at the limit of increased flows 

(Mitchell & Penlington, 1982, Mitchell 1991, Allibone & Caskey 2000, 

Charteris 2003). Inanga lay their eggs amongst vegetation within the tidal 

area of streams most commonly during February/March, but they have also 

been found to spawn all year round (Taylor 2003). Koaro and banded 

kokopu have been found to lay their eggs amongst flooded terrestrial twigs, 

leaves, debris and substrate near resident adult habitats between March 

and July: Allibone & Caskey 2000 (koaro – late April/early May), McDowall 

& Suren 1995 (koaro – March), Mitchell & Penlington 1982 (banded kokopu 

– June), Mitchell 1991 (banded kokopu – June), Charteris 2003 (banded 

kokopu & koaro - late April/May)). Once the eggs for these species have 

developed, they hatch again during elevated flows (approximately three 

weeks later) and are washed to sea where they spend the next four to six 

months (McDowall 1990, Mitchell 1991, McDowall et al.1994, Charteris 

2002, 2003).  

7.5 Other freshwater fish (e.g. redfin bully, bluegill bully, lamprey) found within 

Christchurch streams lay their eggs within the water on and under the 

substrate (McDowall 2000).  

7.6 In my opinion, as eggs are laid within riparian margins and within streams, 

and key threatened freshwater fish are found within Christchurch Rural 

zone streams, any removal of gravel, damage by machinery or stock 

accessing these streams would threatened native fish populations. I support 

the removal of “extraction of rock and gravel for the purpose of constructing 

and maintain access” from the definitions of “farming” and “plantation 

forestry” in the Revised Proposal5, as this activity can have significant 

impacts on freshwater values and habitats.  

7.7 Riparian margins provide important shade and habitat for invertebrates that 

are a key diet for a number of our freshwater fish (McDowall 2000).  

                                                
5
 The 16 October Revised Proposal is attached as Appendix 1 to Deborah Hogan's evidence for the Christchurch 

City Council dated 16 October 2015 (Page 113).   
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7.8 Therefore, if land use activities such as farming or forestry damage or alter 

the riparian margins, this could result in the decline or loss of native fish and 

aquatic invertebrates. Any actions (e.g. spraying or remediation works) on 

riparian margins should consider timing and the importance of these 

habitats for instream values. 

Increased sediment discharge 

7.9 Removal of vegetation or gravel, or earthworks near a waterway, especially 

in high flows, can cause increased sediment discharge into a stream which 

results in increased turbidity. Direct effects of suspended solids on fish 

occur when their behaviour, feeding or survival is reduced by increased 

suspended solids (turbidity) in the water column. Indirect effects occur when 

fish habitats (e.g. spawning grounds) or invertebrate prey species are 

smothered by solids settling on the substrate (siltation). 

7.10 Richardson et al (2001) found that migrant juvenile banded kokopu are the 

most sensitive to turbidity of all native fish. Rowe & Dean (1998) also found 

that banded kokopu feeding was reduced in turbidities over 20 

Nephelometric Turbidity units ("NTU") (Measure of the murkiness of the 

water using a type of light meter). In contrast, several other species (such 

as koaro & common bully) were found to be tolerant of relatively high 

turbidity levels (>500 NTU) (Rowe & Dean 1998).  

7.11 In streams and rivers in New Zealand the abundance of adult banded 

kokopu is reduced in turbid rivers compared to clear streams. Rowe et al 

(2000) suggests that this is because there is reduced recruitment of banded 

kokopu juveniles in turbid rivers. Banded kokopu like small vegetated 

streams better than pasture streams.  Generally a characteristic of pasture 

streams is a high concentration of suspended solids compared with 

forested streams (Rowe et al 2000).  

7.12 Richardson et al (2001) found that at higher turbidity levels, significantly 

fewer fish migrated up stream within a given time period, suggesting fish 

either halted or slowed their upstream migration. Therefore if there is 

increased turbidity in a stream, a slower rate of migration could result in 

fewer juveniles reaching adult habitat. This suggests that, if there is 

increased sediment discharge within streams during whitebait migration, 

there could be a decline in banded kokopu migrating into catchments, which 

could result in a decline and ultimately a loss of banded kokopu from Banks 

Peninsula over time. 
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7.13 Smelt were found to be the most sensitive when exposed to extremely high 

levels of turbidity over 24 hours (such as might occur naturally in a sudden 

storm or peak flow event), with almost all fish dying when held in turbidities 

of 5000 NTU (Rowe et al, 2004). Inanga were the next most sensitive 

(Rowe et al, 2004). 

7.14 In my opinion, it is important that sediment discharge and its effects are not 

such that they are lethal or damaging to banded kokopu and other native 

fish like smelt that are present within Banks Peninsula streams. 

7.15 High concentrations of suspended solids in rivers are usually accompanied 

by high concentrations of settled solids. Settled solids can also affect native 

fish populations in streams, especially banded kokopu, by limiting the adult 

habitat available and by smothering their food source. Settled solids are 

also likely to have significant effects on invertebrates in the stream.  

Access tracks, earthworks and structures in waterways impeding fish 

passage 

7.16 Access tracks across waterways, such culverts, weirs and fords, are 

commonly found in streams and rivers throughout New Zealand.  However, 

if new access tracks are not installed correctly, they can constrict or change 

stream flows or character and can delay or prevent fish migrations to 

upstream and downstream habitats (e.g. Franklin & Bartels 2012, Jellyman 

& Harding 2012). 

7.17 Barriers to migration prevent fish from reaching critical habitats required to 

complete their life-cycles, and are a key threat facing freshwater fish in New 

Zealand (Goodman et al 2014). This is a critical threat facing the 

predominately diadromous freshwater fish communities of Rural Zone 

streams. Impeding fish passage could result in the gradual decline and loss 

of fish species from some rivers and streams. For many native fish species, 

including the majority of species found within the Christchurch Rural zones, 

protecting connectivity between habitats is as important as protecting the 

habitat itself. 

7.18 Aquatic invertebrates can also be impeded by structures in waterways, 

especially culverts (Blakely et al 2006). These species need clear flight 

paths as they fly upstream to lay their eggs, and too smaller culverts (as 

well as street lights) can prevent that flight via light distraction and spider 

webs within undersized culverts. As previously stated in my evidence, there 
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are a number of highly threatened aquatic invertebrates in Banks Peninsula 

streams that could be impacted if too smaller culverts are installed to 

establish access tracks over waterways.  

7.19 I support the removal of “associated access tracks” and “extraction of rock 

and gravel for the purpose of constructing and maintain access” from the 

definitions of "farming" and "plantation forestry" in the Revised Proposal6, 

as these actions can have significant impacts to freshwater values and 

habitats.   

Removal of forest cover 

7.20 Forest cover and riparian margins are highly important for instream biota as 

they provide shade that helps regulate water temperature, filter rainfall and 

contaminants from hill slopes, assist in nutrient uptake, reduce sediment 

inputs from bank erosion, and deliver inputs that provide food and habitat 

for instream life (Reeves et al, 2004). So loss of this habitat and change in 

character of streams can impact on community composition present as 

some species, especially some aquatic invertebrates are sensitive to 

temperature and sediment changes (Winterbourn, 2004). 

7.21 Harding (2003) and Death (in prep) have found that natural forest streams 

of Banks Peninsula support higher invertebrate diversity than those in 

pasture streams, and the percentage of total invertebrates which belong to 

groups sensitive to water quality was higher in forest streams than pasture 

streams.  

7.22 Some of the endemic invertebrates, such as C. peninsulae and Z. wardi, 

present only in Banks Peninsula streams, have been found to be restricted 

to forested fragments within these catchments. Therefore remnant forested 

habitats surrounding Banks Peninsula streams (e.g. Narby Stream) are vital 

to the conservation and preservation of these species (Harding, 2003). As a 

result, lessons learnt from Banks Peninsula provide warning that species 

have probably been lost and that forested habitats are likely to be vital to 

the conservation and preservation of regionally endemic species (Harding, 

2003). In addition, the short lifespan and limited dispersal ability of many 

aquatic invertebrates may increase their vulnerability to local extinction 

(Scarsbrook, 2000). 

                                                
6
 The 16 October Revised Proposal is attached as Appendix 1 to Deborah Hogan's evidence for the Christchurch 

City Council dated 16 October 2015 (Page 113)   
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Removal of plantation forestry 

7.23 The removal of plantation forestry has both short term and long term effects 

on streams and the communities they contain. The process of forest 

harvest may input a pulse of sediment, nutrients, and heavy metals to 

streams, as well as organic debris (Fahey et al., 2004). These changes can 

have detrimental impacts on native fish like banded kokopu as described 

above. 

7.24 Following forest removal, land is likely to have decreased infiltration of 

rainwater, causing greater extremes of both flood peaks and low flows. Due 

to the importance of flood flows for spawning of native fish (e.g. Charteris et 

al 2003), if these increases in extreme flows coincided with spawning 

periods, this could result in the death of eggs and lack of recruitment of 

whitebait.  

7.25 Removal of forest also increases light penetration and therefore the 

temperature of streams (Fahey et al., 2004, Quinn, 2000, Death, in prep).  

Raised water temperatures and lowered oxygen levels have been found to 

contribute to fish mortalities (McDowall 1990). Studies in 

Nelson/Marlborough have found that fish deaths have occurred in streams 

when temperatures have reached around 25˚C (Martin Rutledge pers. 

comm.). It has been also suggested by Woods (1966) & Eldon (1969) that 

koaro are not able to tolerate high temperatures (>17-25˚C), and koaro are 

common within Banks Peninsula streams.  

Wilding pine spread 

7.26 Wilding conifers are rapidly spreading throughout the New Zealand high 

country catchments at around 5% per annum since 1900, and these trees 

have significant impacts on water yields in water sensitive catchments 

(Fahey & Watson 1991 & Fahey 1996). So, with increasing wilding conifer 

spread, impacts on future water yields should be expected and with less 

water in rivers these could obviously impact on instream values.  

Farming activities 

7.27 A number of the effects discussed above are associated with farming.  For 

example, forest removal is often associated with conversion to agricultural 

land use, and farming practices often result in further increases of sediment 

and nutrient input to streams (Parkyn & Wilcock, 2004). This may cause a 

decrease in water quality and habitat suitability for sensitive 
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macroinvertebrates, while causing an increase in primary production 

(Parkyn & Wilcock, 2004). Increasing sedimentation could also impact 

native fish as described above.  

7.28 Eikaas et al (2005), in a study on effects of forest fragmentation on banded 

kokopu and longfin eel in two West Coast streams, found that banded 

kokopu densities were higher in habitats greater than 50 metres into the 

forest than in grassland streams. Those fish caught in grassland pools were 

smaller than those in forested pools.  

8. COMMENTS ON THE REVISED PROPOSAL 

8.1 I have read the evidence of Anna Cameron.  I agree that the amendments 

that have been made to the Rural Proposal are necessary to ensure that 

the freshwater values located within the rural zones of the Christchurch 

District are protected.  I support the changes that have been made to 

Objective 17.1.1 and the supporting policies7 that address indigenous 

freshwater values.  The inclusion of indigenous biodiversity matters 

including specific indigenous freshwater consideration in the rules and 

assessment matters is supported8.  In particular, I consider the deletion of 

the plantation forestry permitted activity rule to be a marked improvement9.  

Furthermore I consider that the changes that have been made to the 

‘farming’ and ‘plantation forestry’ definitions will assist in protecting the 

remaining indigenous freshwater species and their habitats.  

9. CONCLUSION 

9.1 There are significant freshwater fish and invertebrate values and habitats 

within the Rural Zone that need protection, particularly within Banks 

Peninsula. 

9.2 The effects of land use activities such as farming and plantation forestry on 

freshwater values (for example effects of increased turbidity on banded 

kokopu and loss of forest cover) provide support for why these effects need 

to be carefully managed. 

                                                
7
 Policy 17.1.1.2 (rural character and amenity), Policy 17.1.1.6 (Rural Banks Peninsula), Policy 17.1.1.8 (plantation 

forestry) and Policy 17.1.1.11 (quarrying activities). 
8
 Rule 17.2.2.1 P17 (Construction of a new access track), Rule 17.2.2.3 RD1 (non-compliance with the Built Form 

Standards), Rule 17.2.2.3 RD2 (non-compliance with the Activity Specific Standard), Rule 17.2.2.3 RD7 
(plantation forestry), Rule 17.2.2.4 D3 (quarrying activities), Assessment Matter 17.8.2.4 (plantation forestry) and 
Assessment Matter 18.8.3.3 (ecosystems and indigenous biodiversity). 
9
 Rule 17.2.2.1 P6 (Plantation Forestry). 
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9.3 I support the amendments that have been made to the Rural Proposal to 

protect the freshwater values located within the rural zones of the 

Christchurch District. 

 

Sjaan Clare Bowie 

29 October 2015
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ATTACHMENT SCB2 – REGIONALLY RANKED RIVERS PER 

BIOGEOGRAPHIC UNIT THAT ARE FOUND WITHIN THE CHRISTCHURCH 

DISTRCT (SOURCE: FENZ).  
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ATTACHMENT SCB3 – NATIONALLY RANKED RIVERS PER 

BIOGEOGRAPHIC UNIT THAT ARE FOUND WITHIN THE CHRISTCHURCH 

DISTRCT. (SOURCE: FENZ).  
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ATTACHMENT SCB4 – AQUATIC INVERTEBRATES OF BANKS PENINSULA FRESHWATER HABITATS AND THEIR CONSERVATION 

STATUS 

Macroinvertebrate Scientific name Conservation Status (Source: 
Grainger et al 2013) 
  

Endemic 
to Banks 
Peninsula 

Examples of known 
locations (Source: 
Jon Harding pers. 
Comm.; Harding 
2003; Death in prep) 

Caddisfly  Tiphobiosis hinewai Threatened Nationally Critical Yes Narby Stream 

Caddisfly  Tiphobiosis childella Threatened Nationally Critical Yes Narby Stream 

Caddisfly  Edpercivalia banksiensis Threatened Nationally Endangered Yes Narby Stream 

Beetle Orchymontia banksiana  Threatened Nationally Endangered Yes 
 

Caddisfly Hydrobiosis styx Threatened Nationally Vulnerable Yes 

Banks Peninsula 
Headwater forest 
streams 

Mayfly  Nesameletus vulcanus Threatened Nationally Vulnerable Yes 
Okuti, Little Akaloa, 
Narby 

Caddisfly  Costachorema peninsulae Threatened Nationally Vulnerable Yes 

Okuti, Purau,Kaik, 
Narby, Armstrong, 
Purau Stream 

Caddisfly  Zealandobius wardii At Risk Naturally Uncommon Yes 
Narby, Armstrong 
Reserve 

Net-winged midge  Neocurupira chiltoni 
Not 
threatened 

 
Yes Okuiti, Narby 

Snail Potamopyrgus pupoides 
Not 
threatened 

 
No 

Heathcoate Estuary, 
Banks Peninsula 
generally 

 
 
The New Zealand Threat Classification System is a tool used for assigning a threat status to candidate taxa (Townsend et al 2008). Each taxa is 
assessed is assigned to extinct, threatened, at risk or not threatened. Within Threatened there are Nationally Critical, Nationally Endangered, 
Nationally vulnerable, while “At risk” include Declining, Recovering, Relict and Naturally Uncommon. The highest threatened taxa are nationally 
critical, and the least prior to “Not Threatened” is Naturally Uncommon. There are criteria that are used to determine what threat category e.g. natural 
Critical have small populations (<250 individuals). 
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ATTACHMENT SCB5 – NATIVE FRESHWATER FISH FOUND WITHIN 

CHRISTCHURCH DISTRICT COUNCIL RURAL ZONES (SOURCE: NEW 

ZEALAND FRESHWATER FISH DATABASE, 2015 AND GOODMAN ET AL 

2014).  
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Geotria australis 
(lamprey) 

Threatened Nationally 
Vulnerable 

Diadromous  

Anguilla dieffenbachii 
(longfin eel) 

At Risk  Declining Diadromous  

Cheimarrichthys fosteri 
(torrentfish) 

At Risk  Declining Diadromous  

Gobiomorphus huttoni 
(redfin bully) 

At Risk  Declining Diadromous Yes 

Gobiomorphus hubbsi 
(bluegill bully) 

At Risk  Declining Diadromous  

Galaxias brevipinnis 
(kōaro) 

At Risk  Declining Diadromous  

Galaxias maculatus 
(inanga) 

At Risk  Declining Diadromous  

Galaxias vulgaris 
(Canterbury galaxias) 

At Risk Declining Resident  

Stokellia anisodon 
(Stokell’s smelt) 

At Risk Naturally 
uncommon 

Diadromous  

Galaxias fasciatus 
(banded kōkopu) 

Not 
Threatened 

 Diadromous Yes 

Retropinna retropinna 
(common smelt) 

Not 
Threatened 

 Diadromous  

Anguilla australis  
(shortfin eel) 

Not 
Threatened 

 Diadromous  

Gobiomorphus cotidianus 
(common bully) 

Not 
Threatened 
 

 Diadromous  

Gobiomorphus gobioides 
(giant bully) 

Not 
Threatened 

 Diadromous  

Rhombosolea retiaria 
(black flounder) 

Not 
Threatened 

 Diadromous  

Aldrichetta forsteri 
(yelloweye mullet) 

Not 
Threatened 

 Diadromous  

Gobiomorphus breviceps 
(upland bully) 

Not 
Threatened 

 Resident  

Translocated populations only    

Neochanna burrowisus 
(Canterbury mudfish) 

Threatened  Nationally 
critical  

Resident Yes 
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ATTACHMENT SCB6 – TRANSLOCATED CANTERBURY MUDFISH LOCATIONS WITHIN 

CHRISTCHURCH DISTRICT (SOURCE: NEW ZEALAND FRESHWATER FISH DATABASE, 2015).  
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ATTACHMENT SCB7 – THREATENED AND/OR AT RISK FISH LOCATIONS WITHIN BANKS 
PENINSULA STREAMS. (SOURCE: NEW ZEALAND FRESHWATER FISH DATABASE, 2015). 
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ATTACHMENT SCB8 – INANGA (WHITEBAIT) SPAWNING LOCATIONS FOUND WITHIN THE 

CHRISTCHURCH DISTRICT (SOURCE: DOC & ECAN).  
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ATTACHMENT SCB9 – EXOTIC FISH LOCATIONS IN FRESHWATER HABITATS WITHIN 

CHRISTCHURCH DISTRICT (SOURCE: NEW ZEALAND FRESHWATER FISH DATABASE, 2015). 

 


