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Sites of High Ecological Value within the Malvern and Ellesmere Water Race Schemes

INTRODUCTION
The Selwyn District’s water race network began operation over 120 

years ago to provide a reliable source of water for agriculture. Currently 

three schemes operate (Malvern, Ellesmere, and Paparua) covering 

a total of 111,246 ha of the plains (Fig. 1). The Ellesmere scheme has 

intakes from the Rakaia and Hororata Rivers and serves the plains 

area between these two rivers; from Te Pirita and Haldon in the west, 

to Rakaia Huts and Southbridge in the east, and the Dunsandel Road 

from Leeston to Dunsandel in the north. The Malvern scheme serves 

the plains areas between the Waimakariri River on the north side and 

Selwyn River on the south side, from Springfield and Glentunnel in 

the west to the western boundary of the Paparua scheme; and has 

intakes from the Waimakariri, Selwyn, and Kowai Rivers. The Paparua 

scheme fans out across the plains towards Christchurch in the east 

and Burnham in the south, from an intake on the southern bank of the 

Waimakariri River at Intake Road. The Water Race Management Plan 

(Selwyn District Council, 2009) provides more detailed information on 

the operation of the water race schemes.

With the recent changes in land use from predominantly dry 

stock farming to cropping and rapidly increasing dairy farming, 

many landowners are questioning the value of water races on their 

properties. Dairy farms and crop growers have little need for water 

races to provide stock water and some see them as hindrances (e.g., 

they take up productive land area and have to be fenced from cattle) 

and would rather not pay for their operation. However, water races 

have many values beyond just conveying stock water and are being 

increasingly valued for the ecological characteristics they have attained 

in the 120+ years since they were constructed. A balance must be 

found between maintaining these values and having a reliable and 

equitable source of funding to continue their operation in the future. 

Furthermore, the proposed Central Plains Water scheme overlaps 

portions of the Malvern and Ellesmere water race schemes which will 

have some impact through the creation of canals and potential takeover 

of some intakes (Fig. 1). 

To tackle these growing issues Selwyn District Council (SDC) has 

begun a strategic review of the water race schemes to investigate 

various options for their future, including potentially closing sections 

or entire schemes. Such a closure of the small Selwyn scheme near 

Hororata resulted in the loss of some locations with high ecological 

values (see O’Brien & Dunn, 2006a, b). Additionally, the recently 

appointed Canterbury Water Management Strategy committee 

for the Selwyn-Waihora Zone has in the first version of their Zone 

Implementation Programme (ZIP) (endorsed by Environment Canterbury 

Commissioners on 15 December 2011) specific points regarding 

biodiversity in stock water races:

 » Identify significant biodiversity and community values in the water 

race network prior to naturalisation - including wetland areas.

 » Protect, maintain, and provide intergenerational resources based on 

the water race network, including a potential aquatic biodiversity 

corridor as a flagship environmental enhancement project.

 » Investigate creation of wetlands at points where races discharge by 

wash to ground.

The detailed methodologies on how to achieve these desires are yet to 

be finalised. 

Given the overall lack of knowledge of water race ecological value, 

there is clearly an immediate need for quantifying the ecological/

biodiversity value of water races to aid both the SDC in their strategic 

review of water race operation, and to inform the Selwyn-Waihora Zone 

committee such that they can effectively implement their ZIP. While 

there have been some previous investigations into the ecological values 

of SDC water race schemes (McMurtrie et al., 1997; Sinton, 2008; 

James, 2011) these have not had the specific purpose of identifying Surveying vegetation and invertebrates

those sites or branches that should be retained on a scheme-wide basis 

in the face of potential closures. To this end the SDC commissioned EOS 

Ecology to undertake a survey of the Malvern and Ellesmere water race 

schemes (Fig. 1) to identify sites of high ecological value (biodiversity 

‘hotspots’), and highlight what portion of the schemes are therefore the 

most important to retain from an ecological point of view.



The three water race schemes of the Selwyn District, the sites surveyed by EOS 
Ecology in September–October 2011 to measure ecological value, and the proposed 
canals and designation of the Central Plains Water scheme. We have highlighted four  
representative sites of the Malvern and Ellesmere water race schemes.

Figure 1: WATER RACE SCHEMES AND SURVEYED SITES

Representative Sites Highlighted

MAP LEGEND

Representative sample sites from water race schemes

Ellesmere water race scheme

Malvern water race scheme

Paparua water race scheme

Sites surveyed

Proposed Canterbury Plains Water scheme canals

Proposed Canterbury Plains Water scheme designation

Roads
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Sites of High Ecological Value within the Malvern and Ellesmere Water Race Schemes

Site 31: Kimberley Rd upstream of Auchenflower Rd

Site 14: Railway Rd upstream of Sandy Knolls Rd

Site 23: Rakaia Terrace Rd upstream of Morgans Rd

Site 2: North Rakaia Rd upstream of Parkersons Rd
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To identify sites of high ecological value we must first have some unbiased 

method of determining such values. The designation of a particular location 

or site as being of high ecological value will preferably be based on a 

pre-existing standard of biodiversity importance. For example, Ausseil 

et al.(2008) describes such a standard methodology for New Zealand 

wetlands on a national scale. However, such standards are lacking for 

water race environments, which are generally in areas that have undergone 

significant human-induced change and are considered overall to be of low 

ecological value by many people. The Natural Resources Regional Plan 

(NRRP) (Environment Canterbury, 2011) gives no guidance on assessing 

ecological value but does, “... recognise that some stockwater races may 

provide important habitats for indigenous species...”. As such standards 

of ecological values are lacking for water races it was necessary to use our 

expert opinion to estimate value based on other existing criteria adopted 

from ANZECC (1998) and EIANZ Ecology (2010) as outlined in Table 1.

Given the water race schemes are essentially artificial ecosystems, 

the most relevant criteria against which to consider the ecological 

values of sites are those relating to indigenous flora and fauna that 

have colonised the schemes since they were constructed (Table 1). 

These include riparian and aquatic plants, aquatic invertebrates, and 

fish. More detail of the relevant assessment criteria from Table 1 is 

given in the following sections.

ASSESSING “ECOLOGICAL VALUE”

TABLE 1: 
ECOLOGICAL VALUE ASSESSMENT CRITERIA 

Potential criteria for assigning ecological value 
to sites (adapted from ANZECC (1998) and EIANZ 

Ecology (2010)). The criteria (and details) that 
are most relevant to the Malvern and Ellesmere 

water race schemes are marked in this table and 
expanded on in this report.

Criteria Details

Representativeness Does the site represent a substantial proportion of one or more ecosystems 
within a bioregion and to what degree?

Ecological Importance Does the site: 

1A   contribute to the maintenance of essential ecological processes or life-
support systems;

1B   contain habitat for rare or endangered species;

1C   preserve genetic diversity (i.e., is diverse or abundant in species);

1D   contain areas on which species or other systems are dependent (e.g., 
contain nursery areas or feeding, breeding, or resting areas for migratory 
species); or

1E   contain a substantial part of a landscape that is a biologically functional, 
self-sustaining ecological unit?

Uniqueness Does the site:

2A   contain unique species, populations, communities, or ecosystems; or

2B   contain unique or unusual geographic features?

Geographical Importance 3     Is the site rated or has the potential to be listed as being of international, 
national, regional, or local importance?

Productivity Do the species, populations, or communities of the site have a high natural 
productivity?

Vulnerability Are the ecosystems and/or communities vulnerable to natural processes?

Biogeographic Importance Does the site capture important biogeographic qualities?

Naturalness How much has the site been protected from, or not been subjected to 
human-induced change?

EXPANDED ON IN THIS REPORT

EXPANDED ON IN THIS REPORT

EXPANDED ON IN THIS REPORT

EXPANDED ON IN THIS REPORT

EXPANDED ON IN THIS REPORT
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Sites of High Ecological Value within the Malvern and Ellesmere Water Race Schemes

Criteria 1: Ecological Importance

1A Does the site contribute to the maintenance of essential 

ecological processes or life-support systems?

NOT POSSIBLE TO QUANTIFY: This was not possible to quantify 

given the available resources for this project. However, the water 

race schemes in their entirety fulfil this criterion in that they 

contribute to maintaining various wild (e.g., birds, pollinator and 

predatory insects) and domestic (e.g., stock) animals, support a 

range of aquatic species (plants, invertebrates, and fish), and help 

to recharge the shallow groundwater of the plains.

1B Does the site contain habitat for rare or endangered species?

YES: Three aquatic species of conservation concern (i.e., are 

considered in danger of imminent or eventual extinction) are known 

to be present in water races in the Selwyn District; Canterbury 

mudfish (Neochanna burrowsius), freshwater crayfish (Paranephrops 

zealandicus), and freshwater mussel (Hyridella menziesii) (Fig. 

2). Another uncommon species that may be found in the water 

races is the endemic aquatic snail Glyptophysa variabilis (Fig. 2). 

This species was included by Collier (1992) in a list of freshwater 

macroinvertebrates of potential conservation interest. This species is 

rarely encountered and generally found in small numbers in samples 

from locations that have been subjected to minimal human impacts 

(pers. com., John Stark, Stark Environmental Ltd.). It is thought 

this species has been replaced in many locations by the introduced 

snail Physa acuta (Winterbourn, 1973). Of the hundreds of aquatic 

invertebrate samples EOS Ecology has processed in the last decade, 

only a single G. variabilis specimen has been encountered (James, 

2010). Sites where these species are present would therefore be 

considered to be of high ecological value. 

Another species of conservation concern (listed as declining), 

the longfin eel (Anguilla dieffenbachii) is found in the water race 

schemes but was not included in the ecological criteria because 

it is migratory. Longfin eel migrate from freshwater to the sea as 

sexually mature adults and return to freshwater as juvenile ‘glass’ 

eels. As adults migrate downstream and most water race branches 

cease flowing at their downstream ends, those individuals in the 

schemes have very little likelihood of successfully returning to the 

sea to breed. Therefore their presence in water races does little for 

the overall conservation of the species.

1C Does the site preserve genetic diversity (i.e., is diverse or 

abundant in species)?

YES: Some water race sites have the potential to contain a 

significant number of indigenous flora and/or flora which is notable 

in a highly modified agricultural landscape such as the Canterbury 

Plains. Sites with higher relative numbers of indigenous species are 

considered to have higher ecological value than those with lower 

numbers.

Canterbury mudfish (Conservation status: nationally critical (as per Kakapo))

Freshwater crayfish (Conservation status: gradual decline (as per Keruru))

Freshwater mussel (Conservation status: gradual decline (as per Keruru))

Glyptophysa variabilis (Conservation status: no formal status but is a rarely 
encountered snail)

FIGURE 2: 
AQUATIC SPECIES CONSIDERED RARE OR ENDANGERED 

Species of conservation concern that are known to 
be present in water races of the Selwyn District. The 
conservation status of the Canterbury mudfish (from 

Allibone et al., 2010) and for freshwater crayfish and mussel 
(from Hitchmough et al., 2007) are shown.
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Criteria 2: Uniqueness

2A Does the site contain unique species, populations, communities, 

or ecosystems?

YES: There is the potential that some species, populations, and 

communities are rarely encountered in the agricultural landscape 

of the Canterbury Plains, even though they may be common 

elsewhere in New Zealand. For many New Zealand fish and 

aquatic invertebrate species, the probability of their occurrence 

in waterways throughout the country has been calculated using 

mathematical models based on their occurrence and the habitat 

characteristics of waterways (e.g., hydrology, gradient, land 

use). This information has been collated into the “Freshwater 

Ecosystems of New Zealand” (FENZ) database, which is a publicly 

available geodatabase (Leathwick et al., 2010). These probabilities 

allow us to determine if the aquatic species we encounter in water 

races are common across the plains (i.e., have a high probability of 

being found) or are rare (unlikely to be found). If species with a low 

probability of occurring are found then they could be considered 

to be unique in the context of the region covered by the water 

race schemes. Several aquatic invertebrates were encountered in 

the Malvern and Ellesmere water race schemes that are not often 

found in waterways of the Canterbury Plains (Fig. 3), and were 

therefore regarded as locally rare.

FIGURE 3: 
UNIQUE SPECIES 
Aquatic invertebrates that are not often found in the 
waterways of the area serviced by the Malvern and 
Ellesmere water race schemes (according to local 
knowledge and the probabilities of “Freshwater Ecosystems 
of New Zealand” database). Caddisfly nymph (Costachorema xanthopterum)

Cranefly larvae (Aphrophila neozelandica) Mayfly nymph (Austroclima jollyae)Spiny-gilled mayfly nymph (Coloburiscus humeralis)

Mayfly nymph (Neozephlebia scita) Dobsonfly larvae  (Archichauliodes diversus) Mayfly nymph (Nesameletus ornatus)

Stonefly nymph  (Zelandobius furcillatus-group) Caddisfly nymph (Neurochorema spp.)Caddisfly nymph (Beraeoptera roria)
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Sites of High Ecological Value within the Malvern and Ellesmere Water Race Schemes

Criteria 3: Geographical Importance

Canterbury mudfish only occur at low elevations in Canterbury from about Oxford north to the southern banks of the Waitaki River in the south. They are now 
restricted to small, scattered remnant populations – hence their nationally critical conservation status.

Photo © Shelley McMurtrie

3 Is the site rated or have the potential to be listed as being of 

international, national, regional, or local importance?

POTENTIAL TO BE LISTED: No water race sites are currently 

listed as being of any geographical importance, largely because 

artificial waterways such as water races are often assumed to have 

minimal biodiversity values and thus little effort goes into surveying 

such environments.  Sites with populations of rare species such 

as the nationally critical Canterbury mudfish have the potential 

to be rated as being of national importance. Sites lacking rare 

species but having high relative numbers of indigenous species are 

potentially of local, if not regional, importance in the context of the 

area covered by the water race schemes. 

Ideally, the sites of greatest potential importance identified 

herein, will be assessed following the “Process and criteria for 

identifying significant sites” outlined in Appendix 12 of the Selwyn 

District Plan (SDC, 2011). While these criteria seem focussed 

more towards sites of indigenous vegetation, they could easily be 

adapted for waterways, including water races. 
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In order to visit as many sites throughout the water race schemes as 

possible, a rapid survey methodology was developed to provide an 

overview of the diversity of indigenous flora and fauna associated 

with water races. The majority of sites underwent sampling for 

aquatic invertebrates and fish, searches for freshwater mussels, and 

identification of native riparian and aquatic plants. The setting of traps 

for Canterbury mudfish which requires visiting a site twice (as traps are 

set overnight) was only done at a select number of sites in September-

October 2011 which had suitable mudfish habitat. 

A total of 68 sites were surveyed across the two water race 

schemes (41 in the Malvern scheme and 27 in the Ellesmere scheme). 

Information from four additional Ellesmere scheme sites where 

Canterbury mudfish fry were found was provided by Leanne O’Brien 

(Ichthyo-niche).

UNDERTAKING THE FIELD SURVEYS

INVERTEBRATE FAUNA:
The aquatic invertebrate fauna was 
sampled using a kicknet then samples 
were processed in the laboratory to 
identify the species present. 

FRESHWATER MUSSELS:
Freshwater mussels were searched 
for by eye and hand (in murky water). 
Any freshwater mussels found were 
measured before being carefully returned 
to the water. 

FISH FAUNA:
The fish fauna was sampled using an 
electro-fishing machine which temporarily 
stuns fish and freshwater crayfish 
allowing for their easy capture. Samples 
included large trout and eels.

CANTERBURY MUDFISH:
Canterbury mudfish were sampled using 
Gee-minnow traps set overnight at sites 
with suitable habitat. Additional mudfish 
information was obtained from Leanne O’Brien 
(Ichthyo-niche) (e.g., Ellesmere scheme Site 29-32). 

NATIVE FLORA:
Native riparian and aquatic plants were 
indentified. The overall condition of the 
riparian vegetation was assessed by 
assigning the rapid water race habitat 
classification categories of James (2011).
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Sites of High Ecological Value within the Malvern and Ellesmere Water Race Schemes

To objectively determine the ecological value of each site, an 

overall scoring system was developed which rated several aspects 

of native biodiversity (Table 2). Each parameter in Table 2 was 

scored separately for each site. Scores were weighted so that some 

parameters were of more importance than others. For example, 

the parameter ‘Canterbury mudfish’ had a higher score than other 

parameters due to their nationally critical conservation status. For 

each site the individual parameter scores were summed so that 

each site had a single overall score. The sites were then ordered 

based on their overall score, with higher scores representing higher 

ecological value. The scores were then split into three groups to 

represent sites of ‘high’, ‘moderate’, and ‘low’ ecological value.

Sites with overall scores that were in the 75th percentile or 

above were deemed to be of high ecological value, and therefore of 

the surveyed sites were regarded as the highest priority to preserve. 

Sites with overall scores that fell between the median and 75th 

percentile were classified as of moderate ecological value, and 

therefore would be preferable to preserve. All other sites (which had 

overall scores falling below the median value) were deemed to be of 

lower ecological value.

QUANTIFYING ECOLOGICAL VALUE

TABLE 2: 
NATIVE BIODIVERSITY 

Potential criteria for assigning 
ecological value to sites (adapted from 

ANZECC (1998) and EIANZ Ecology 
(2010)). The criteria (and details) that 
are most relevant to the Malvern and 

Ellesmere water race schemes are 
marked in this table and expanded on 

in this report.

Criteria Parameter Details

1B  
(Presence of 
endangered/ 
rare species) &  
3  
(Potential site 
importance)

Canterbury  
mudfish

A species unique to Canterbury with a highly fragmented distribution related to habitat-loss and a conservation 
status of “nationally critical”, which is the same as the kakapo and takahe. This is the species of the greatest 
conservation value that may be found in the water race schemes and thus sites where it is present score very highly.

Freshwater  
mussel

A species that is not commonly found on the Canterbury Plains with a highly fragmented distribution related to 
habitat-loss and a conservation status of “gradual decline”, which is the same as kereru and great-spotted kiwi. Sites 
where it is found score highly.

Freshwater  
crayfish

A species that is sporadically found on the Canterbury Plains with a highly fragmented distribution related to habitat 
modification and a conservation status of “gradual decline”, which is the same as kereru and great-spotted kiwi. 
Sites where it is found score highly.

Glyptophysa  
variabilis  
(aquatic snail)

A rarely encountered endemic aquatic snail that is encountered only sporadically nationwide. It appears to be more 
commonly found in streams/lakes that have minimal human impacts, thus its presence in water races would be 
highly novel and sites would score highly.

1C  
(Species 
abundance/
diversity) &  
3  
(Potential site 
importance)

Native riparian 
vegetation

The agricultural landscape of the Canterbury Plains is dominated by exotic vegetation with native species being 
relatively uncommon. The more native plant species present the higher a site scores.

Native aquatic  
vegetation

Most lowland waterways in New Zealand with suitable conditions for the growth of aquatic plants are dominated by 
exotic species. The more native aquatic plant species present the higher a site scores.

Native fish  
species

A small number of native fish species (along with the introduced brown trout) have colonised the water race 
schemes. The more native fish species present the higher a site scores.

Native aquatic 
invertebrates

Over 70 different aquatic invertebrates have been found in the Malvern and Ellesmere water race schemes. All of these 
except for two snails are native. The more native aquatic invertebrates present the higher a site scores.

2A  
(Unique species, 
populations, 
communities, or 
ecosystems)

Condition of  
riparian vegetation 
community

The condition of the riparian vegetation community was assessed by assigning the rapid habitat classification 
categories of James (2011), with sites in better condition (e.g., “dense native ferns/rushes/reeds”) scoring higher 
than degraded sites (e.g., “scorched earth” and “dense weeds”). 

Aquatic inverteb- 
rates with a low 
probability of  
being encountered

By using the probabilities of occurrence for different invertebrates from the Freshwater Ecosystems of New Zealand 
(FENZ) geodatabase (Leathwick et al., 2010) it was possible to determine the likelihood of encountering many of the 
aquatic invertebrate taxa we found. Several had low probabilities of occurring in the waterways of the areas covered 
by the water race schemes (i.e., are rare). Sites with more of these taxa scored higher than those with fewer or none.

3  
(Potential site importance)

Some sites had a higher potential than others to be considered to be important at either a national, regional, or local 
level. For example, sites with rare or endangered species maybe of national or regional importance, sites with taxa rarely 
encountered on the plains may be of local importance, while other sites may not be particularly important at any level. Sites 
with higher levels of potential importance were given a greater ‘importance’ score than those with less or none.

[     HIGH]

[NATIONAL]

[REGIONAL]

[LOCAL]

[     RARE]
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ECOLOGICAL VALUES – Malvern Water Race Scheme 
Of the 41 sites surveyed, 11 were classified as being of HIGH ecological value, 7 were classified as being of MODERATE ecological value and 23 as 

being of LOWER ecological value.

Two discrete branches of the Malvern water race scheme largely supply water to the 11 sites that were identified as having high ecological 

value (Fig 4.). One of these branches originates from the Selwyn River Intake and runs roughly parallel (but not next to) Coaltrack Rd before ending in 

the vicinity of Warrens and Waterford Roads (length: 21 km of water race required for sites to be retained). The other ecologically important branch 

originates from the Kowai River Intakes and predominantly follows West Coast Rd (then Telegraph Rd) nearly all the way to State Highway 1 (length: 

48 km of water race required for sites to be retained). 

The maintenance of flow along these branches would protect diverse native aquatic invertebrate communities including a number of native aquatic 

invertebrates that are uncommon on the Canterbury Plains, some areas of diverse or dense native riparian vegetation, and aid in preserving the only known 

Canterbury mudfish population in the Malvern water race scheme. 

HIGH ECOLOGICAL VALUE SITE LEGEND

Has Canterbury mudfish

Has native riparian vegetation species diversity

Has native aquatic invertebrate diversity

Has HIGH condition of riparian vegetation community

Has aquatic invertebrates with a LOW probability of 
being encountered

Potential site of NATIONAL importance

Potential site of REGIONAL importance

Potential site of LOCAL importance

[NATIONAL]

[REGIONAL]

[LOCAL]

Dobsonfly larvae (Archichauliodes diversus) are voracious predators and one New Zealand’s largest aquatic insects. They are uncommon in small Canterbury Plain’s 
waterways, but were found at a few water race sites.

MAP LEGEND

Malvern water race scheme

Sites of HIGH ecological value

Sites of MODERATE ecological value

Sites of LOWER ecological value

Branches required to maintain sites of HIGH ecological 
value

Branches required to maintain sites of MODERATE 
ecological value

Proposed CPW canals

Proposed CPW designation

Roads

[      HIGH]

[     RARE]

Photo © Shelley McMurtrie



The ecological value of sites surveyed in the Malvern water race scheme. The 
branches of the water race network that link the intake(s) with sites of high 
ecological value are highlighted. The site numbers for the high ecological 
value sites are shown. Also shown are the proposed canals and designation 
area of the Central Plains Water (CPW) scheme. 

FIGURE 4: 
ECOLOGICAL VALUE OF SITES IN  
THE MALVERN WATER RACE SCHEME

High Ecological Value Sites Highlighted

Site 38:  
Tramway Rd downstream Pococks Rd, Springfield

Site 39:  
West Coast Rd upstream of Tramway Rd 

Site 5:  
Intake by golf course, Glentunnel

Site 4:  
Coaltrack Rd downstream of Bridge Street, Coalgate

Site 8:  
Deans Rd between West Coast Rd &  
Auchenflower Rd

Site 19:  
Darfield Primary School

Site 17:  
Beattys Rd upstream Yeomans Rd

Site 3:  
Coaltrack Rd upstream of Beattys Rd

Site 1:  
Coaltrack Rd between Warrens Rd & Waterford Rd

Site 12:  
Telegraph Rd upstream of Grange Rd

Site 26:  
Extra mudfish sampling site by Site 1

[NATIONAL]

[NATIONAL]

[LOCAL]

[LOCAL]

[LOCAL]

[LOCAL]

[LOCAL]

[LOCAL]

[LOCAL]

[LOCAL]

[LOCAL]

[     RARE]

[      HIGH]

[     RARE]

[     RARE]

[     RARE]

[     RARE]

[     RARE]

[     RARE]

[     RARE]

[     RARE]
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Of the 27 sites surveyed (plus 4 additional mudfish sites surveyed by Leanne O’Brien of Ichthyo-niche), 12 were classified as being of HIGH ecological 

value, 7 were classified as being of MODERATE ecological value and 12 as being of LOWER ecological value.

Three main branches of the Ellesmere water race scheme are required to supply water to the 12 sites identified as having high ecological value. 

One branch flows parallel to Hororata-Dunsandel Rd originating from the Haldon Intake on the Hororata River (length: 12 km of water race required 

for sites to be retained); one originates from the Te Pirita Intake (length: 45 km of water race required for sites to be retained); and the other branch 

originates from the Southern Intake on the Rakaia River before splitting into a number of sub-branches to the north of Southbridge (length: 52 km of 

water race required for sites to be retained). 

The preservation of these branches will protect populations of freshwater mussels, a rare aquatic snail, diverse native aquatic invertebrate communities 

including a number of native aquatic invertebrates that are uncommon on the Canterbury Plains, and a cluster of newly identified Canterbury mudfish sites.

ECOLOGICAL VALUES – Ellesmere Water Race Scheme 

Freshwater mussels have an odd method of dispersal. Larval mussels hitch a ride attached to the gills of fish before dropping off to form new populations as long as 
the habitat is suitable. 

HIGH ECOLOGICAL VALUE SITE LEGEND

Has Canterbury mudfish

Has freshwater mussels

Has Glyptophysa variabilis aquatic snails

Has native aquatic vegetation diversity

Has native aquatic invertebrate diversity

Has aquatic invertebrates with a low probability of 
being encountered

Potential site of NATIONAL importance

Potential site of REGIONAL importance

Potential site of LOCAL importance

[NATIONAL]

[REGIONAL]

[LOCAL]

MAP LEGEND

Ellesmere water race scheme

Sites of HIGH ecological value

Sites of MODERATE ecological value

Sites of LOWER ecological value

Branches required tomaintain sites of HIGH ecological 
value

Branches required to maintain sites of MODERATE 
ecological value

Proposed CPW canals

Proposed CPW designation

Roads

[     RARE]



The ecological value of sites surveyed in the Ellesmere water race 
scheme. The branches of the water race network that link the intake(s) 
with sites of high ecological value are highlighted. The site numbers for 
the high ecological value sites are shown. Also shown are the proposed 
canals and designation area of the Central Plains Water (CPW) scheme

FIGURE 5: 
ECOLOGICAL VALUE OF SITES IN THE  
ELLESMERE WATER RACE SCHEME

High Ecological Value Sites Highlighted

Site 18:  
Main race confluence upstream of Mitchells Rd

Site 24:  
Steeles Rd

Site 6:  
Tramway Rd upstream of Kings Rd

Site 4:  
Southbridge-Sedgemere Rd between Taumutu Rd  
& Cowans Rd

Site 3:  
Southbridge-Rakaia Rd upstream of Crossgates Rd

Site 26:  
Wabys Rd between Southbridge-Rakaia Rd &  
North Rakaia Rd

Site 17:  
Dunsandel Rd downstream of Efforts Rd

Site 8:  
Knyvetts Rd between Glasseys Rd & Heslerton Rd

[REGIONAL] [REGIONAL]

[REGIONAL]

[REGIONAL]

[LOCAL]

[LOCAL]

[REGIONAL]

[REGIONAL]

Site 29-32:  
Site cluster around Southbridge-Dunsandel Rd, 
Rakaia-Selwyn Rd, & Sandersons Rd  
(information & site photos obtained from Leanne O’Brien of 
Ichthyo-niche, Nov 2011)

Site 31 [NATIONAL]

Site 29 Site 30 Site 32

[     RARE]

[     RARE]
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OTHER VALUES OF WATER RACES 
While this study was limited to measuring a range of directly observable 

ecological values primarily related to biodiversity at the site scale, there 

are a number of other values of water races that must be considered when 

deciding upon their future management as outlined below.  

DRINKING WATER:
The water race networks provide 
drinking water for the wildlife of the 
plains, including honey bees which 
are a key pollinator of agricultural 
systems.

FIRE FIGHTING:
Other sources of surface water are 
very limited for much of the area 
serviced by the water race schemes. 
Thus in some circumstances water 
races may be an important source 
of water for fire-fighting (Graham & 
Chapple, 1965). 

BIRD HABITATS:
The water race networks provide 
a habitat and food source for 
numerous bird species which rely 
on water (e.g., white-faced heron, 
paradise ducks, shags, welcome 
swallows and kingfishers).

GROUNDWATER VOLUMES:
With some 89% of the flow of water 
races being ultimately lost through 
infiltration, the water race schemes 
contribute a significant volume to 
the shallow groundwater resources 
of the plains. 

EUROPEAN HISTORY:
The water race schemes have 
contributed greatly to the prosperity 
and agricultural development of the 
Canterbury Plains and have historic 
value as commemorated by this 
monument at Kirwee.

BROWN TROUT:
Brown trout have self-sustaining 
populations in the water race 
schemes and people do fish for 
them there. These populations 
could provide a source of young fish 
for transfer to other waterways if 
required.     

SCENIC:
The water races are the only 
permanently flowing waterways 
over a large part of the Canterbury 
Plains, and thus have a certain 
aesthetic and sometimes iconic 
value.

PHOTO © PAUL CORLISS
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Sites of High Ecological Value within the Malvern and Ellesmere Water Race Schemes

ACTIONS
The Malvern and Ellesmere water race schemes have a range of ecological 
values with the predominant ones being the presence of diverse native 
aquatic invertebrate communities (many of which include species 
uncommon on the Canterbury Plains) and endangered species (e.g., 
Canterbury mudfish and freshwater mussels). This study has identified 11 
sites of high ecological value and two main branches that are required to 
support them in the Malvern scheme and 12 sites of high ecological value 
and three main branches that are required to support them in the Ellesmere 
scheme. However, the water race schemes are vast (approximate total 
channel lengths of 958 km for the Malvern scheme and 503 km for the 
Ellesmere scheme) and it is highly probable that other sites and branches of 
high ecological value are present and remain undocumented. Keeping this 
in mind, there are several recommended management actions to preserve 
the ecological values of water races in the Selwyn District:

 » Sites with populations of the “nationally critical” Canterbury 
mudfish should be of the greatest priority for protection from 
not only the shutting down of water supply, but also from the 
introduction of trout, and destructive management techniques 
(e.g., large scale cleaning by excavator or dredge and removal 
of riparian vegetation cover). Two nearby sites in the Malvern 
scheme (Sites 1 and 26) and four nearby sites in the Ellesmere 
scheme (Site 29–32) are known to have mudfish present.

 » All sites considered being of high ecological value and the 
branches which supply them with water should be preserved 
(e.g., as shown in Figures 4 and 5). Such branches cover some 
69 km or 7% of the total length of the Malvern water race 
scheme and 109 km or 21% of the total length of the Ellesmere 
water race scheme. If this is not possible then significant 
mitigation measures such as the relocation of fauna or provision 
of new habitat will need to be considered. The preservation 
of these branches will not only protect the biodiversity of the 

identified sites but also that of the entire branch. 

 » Wherever possible sites of moderate ecological value and the 

branches which supply them with water should be preserved. 

In some instances these sites are on branches already 

recommended for protection to preserve sites of high value.

 » If significant branches of any scheme are proposed to be closed 

down, we strongly recommend a more detailed branch-specific 

ecological survey. The current survey aimed to cover as great 

a geographical area of each scheme as possible with limited 

resources and it is highly probable some sites (and branches) of 

high ecological value remain undocumented. 

 » Installation of fish screens on all intakes to prevent brown trout 

and migratory species such as shortfin and longfin eel from 

entering the water race networks where they will be lost from the 

natural riverine populations.

 » A similar survey should be completed for the Paparua water race 

scheme if there is any possibility of parts of that scheme being 

closed down.

 » Investigate the possibility of augmenting the biodiversity of some 

selected sections through riparian planting, creation of mudfish 

‘havens’ by excluding trout, and potential mussel, mudfish, and 

native aquatic plant introductions. Such efforts (especially the 

planting of riparian vegetation) could be supported by other 

organisations such as the Te Ara Kakariki – Greenway Canterbury 

Trust (www.kakariki.org.nz) and Environment Canterbury’s 

Environment Enhancement Fund and Honda Tree Fund (http://ecan.

govt.nz/advice/biodiversity/funding/Pages). The best place for such 

enhancement work would be along those branches identified here 

as being needed to maintain sites of high ecological value.

Brown trout are found in the Malvern and Ellesmere water race schemes, 
especially in the larger, swifter main races where the habitat is more to their 
liking. They also breed there, thus the water races may have self-sustaining 
populations. 

ACTION 1

ACTION 2

ACTION 3

ACTION 4

ACTION 5

ACTION 6

ACTION 7
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Freshwater mussels are at home in sections of Selwyn’s water races. At one site in the Ellesmere scheme we found a small, juvenile mussel.
This indicates the populations we found are successfully reproducing and not simply remnant populations of old, mature mussels.

Photo © Shelley McMurtrie
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