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INTRODUCTION

Qualifications and Experience

1.

My full name is Nicholas Rex Dunn. I am employed by the Department of
Conservation as a Freshwater Science Advisor in the Freshwater Section of the
Science & Technical Group. I have held this role since the start of September
2012. Prior to that I was employed as a Technical Support Officer Freshwater in
the Canterbury Conservancy since December 2010.

2.

I hold a Bachelor of Science (Earth Sciences) degree from the University of
Waikato where I majored in hydrology and soil science, and a Master of Science
{Environmental Science) (First Class Honours) degree from the University of
Canterbury, majoring in freshwater ecology and hydrology.

My MSc thesis

investigated aspects of the influences of extremes in flow variations on the
ecology of populations of non-migratory galaxias fishes. I also hold a Doctor of
Philosophy degree from the University of Otago. My PhD thesis investigated
aspects of the influences of flow regimes on the ecology of non-migratory
galaxias fishes.

Since 2003 I have also been a partner in lchthyo-niche, a

research consultancy specialising in native galaxiid fishes and their habitats.

3.

I am familiar with the area of the effects of flow variability on the ecology of
native freshwater fish to which these proceedings relate.

4.

I have read the Environment Court's Code of Conduct for Expert Witnesses, and
I agree to comply with it. My qualifications as an expert are set out above. I
confirm that the issues addressed in this brief of evidence are within my area of
expertise.

5.

I have not omitted to consider material facts known to me that might alter or
detract from the opinions expressed.
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Scope of evidence
6.

My evidence will deal with the following:
•

Native freshwater fish species present in the Hurunui and Waiau river
catchments, their distribution within the catchment, and spawning
habitats.

•

The effects of flow variability and the proposed flow allocation regimes
on native freshwater habitats, including spawning habitats in the mid and
upper reaches of the mainstems and tributaries.

•

The effect of dams on native fish community composition and habitat.

Planning framework
7.

I largely support the provisions of the plan relating to native freshwater fish
habitat and passage recommended to be amended in the Section 42A report of
Ms White.

These amendments would mean that the proposed plan would

more likely achieve, with regards to native freshwater fish, the provisions of
Objective A1 of the National Policy Statement on Freshwater Management
2011, Objective 7.2.1 of the proposed Canterbury Regional Policy Statement,
and the key target of ecosystem health/biodiversity of the Canterbury Water
Management Strategy 2011.

Native fish in the Hurunui and Waiau river catchments
8.

I concur with the Section 42A report, paragraphs 9 and 10, and Table 1 of Dr
Jellyman as to the species of freshwater fish present in the Hurunui and Waiau
rivers. However the effects of mid-range flow changes on native non-migratory
species which complete their entire life cycle in freshwater, and the spawning
habitat of all species (excluding eels) were largely outside his scope, so will be
discussed here.

Migratory native freshwater fish distributions
9.

I concur with paragraphs 11-15, 18 and 19 of Dr Jellyman's report; however I
disagree with the conclusion he reached in paragraph 20.
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10.

A further point of emphasis is needed for those species discussed in paragraphs
12 and 13 of Dr Jellyman's report. This is the need for these species to have
access through the river network to juvenile, adult, adult and/or spawning
habitats. Moreover, flows need to be such that spawning habitat exists and is
present during the critical life stages of eggs, larvae, and juveniles. It should be
ensured that these conditions are met for those native species given a threat
ranking of Declining or Naturally Uncommon in Table 1 of Dr Jellyman's report,
being based on Allibone et al. (2010).

11.

In paragraph 20 Dr Jellyman concludes that up and downstream movement is
predominantly during warmer months. Analysis of 'black bars' in Table 1, with
the assumption that the gradual downstream movement of lamprey ammocete
should be coloured green, suggests it should be concluded that there are two
major periods of downstream movement, viz. March - May, and October November, and a period of upstream movement of August- October inclusive.
These periods represent the 'shoulder months' of the irrigation season.

A

reduction in flow in late winter - early spring due to takes to storage
(particularly through a large C block allocation) or low flows at the end of the
irrigation season in April, may hinder passage of fish.

This may be more

important to take into consideration for the Hurunui, as it has been identified
by Dr Hicks in his Section 42A report that this river mouth is more likely to close
than the Waiau at the given minimum flows.

Non-migratory native freshwater fish distributions

12.

Examination of records from the New Zealand Freshwater Fish Database
(NZFFD) as at 20 September 2012, indicate that four non migratory species
constitute 63 and 71 percent of records in the Hurunui and Waiau catchments
respectively.

In this respect they form an important component of the fish

community and the aquatic ecosystem in general.
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13.

Examination of the leathwick et al. (2008) predicted fish distributions indicate
that mainstems and tributaries are, depending on the requirements of each
species, likely important habitat for these non-migratory fishes.

14.

These species all complete their entire life cycle in the freshwater environment.
They also have small home ranges, typically no more than several hundred
meters (Cadwallader 1976a, Dunn 2003). Thus, persistence of a subpopulation
in a habitat requires suitable habitat for all life stages. In this respect these
species can be vulnerable to fluctuations in flow (Giova et al. 1985), particularly
low flows and the associated decline in water quality during these periods
(Dunn 2003).

15.

Upland longjaw galaxias (Galaxias prognathus) is known to occur in the
Hurunui River above Lake Sumner. Recent survey work however has failed to
reconfirm this species in the known habitat in landslip Stream, yet the species
may still occur in areas that are still to be surveyed. The Hurunui population
was not assigned a threat ranking by Allibone et al. (2010), but populations of
this species in the Rangitata, Rakaia, and Waitaki river catchments have a
threatened ranking of Nationally Vulnerable. This species is typically found at
high abundances in smaller spring fed gravel bed streams, with smaller
numbers in the shallow braids and margins of the mainstem of larger rivers
(McDowall 2006).

Spawning is considered to occur during spring within

upwelling areas on stable side braids or spring fed tributaries with cool
temperatures and stable flows. These same areas are utilised by the larvae and
juveniles (Bonnett 1992; DOC unpublished data). Given the distribution of this
species, it is not likely to be influenced by the flow allocation regime proposed
in this plan.

16.

Alpine galaxias (Galaxias paucispondy/us) is ranked by Allibone et al. (2010) as
Not Threatened.

In the Hurunui and Waiau catchments this species

predominantly occurs in headwater streams above the Amuri, Emu, and
Hanmer plains.
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predominantly in braided sections of smaller streams and rivers Dunn 2003;
McDowall 2006).

Spring spawning habitat of this species is in backwater

locations on smaller braids, likely under larger boulders (Dunn & O'Brien 2007).
The predicted distribution (Leathwick et al. 2008), indicates that this species
could occur in catchments that may be developed for storage. Should storage
development occur in these catchments this could represent a loss of habitat
for this species. Takes on rivers could also influence subpopulations if larvae or
juveniles with limited swimming abilities become entrain in intakes.

17.

Canterbury galaxias (Ga/axias vulgaris) is ranked by Allibone et al. (2010) as Not
Threatened.

This species is widespread throughout both the Hurunui and

Waiau catchments. Throughout its distribution it has wide habitat preferences,
occurring in gravel bed streams, spring fed streams, and wetlands (Benzie
1968; Dunn 2003, 2011).

Canterbury galaxias also spawn during spring in

backwaters, typically at their upstream end under large boulders (Cadwallader
197Gb). This species is likely to be highly influenced by the flow allocation
regimes proposed in this plan.

18.

Upland bully (Gobiomorphus breviceps) is ranked by Allibone et al. (2010) as
Not Threatened. This species is widespread throughout both the Hurunui and
Waiau catchments. This species occupies a wide variety of habitats from fast
flowing boulder dominated streams to sandy bedded streams (McDowall
1990). The spawning period of this species is from spring till summer when up
to nine clutches of eggs may be spawned (McDowall & Eldon 1997). Upland
bully and Canterbury galaxias often co-exist. This species is also likely to be
highly influenced by the by the flow allocation regimes proposed in this plan.

The effects of flow variability on native freshwater fish

19.

It is generally considered that prolonged low flows or droughts have a
detrimental affect on freshwater fish (Jowett & Duncan 1992; Atlibone 2000 a,
b). Thus an increase in drought severity and/or frequency, or chronic changes
to the hydrological regime of a stream through water abstraction, causing a
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loss of habitat, will likely decrease long term fish population persistence. In
this respect I concur with paragraphs 24 and 25 of Dr Jellyman's report.

20.

Examination of the scenario modelling in the Section 42A reports of Drs
Jellyman, Sneider, and Hicks; and Messrs Norton and Duncan, suggests that for
options involving storage, for the Hurunui, Scenario 2 (A (7 m3/s) and B (10
m3/s) blocks), and for the Waiau, Scenario 4 (an A-block allocation of 18 m3/s,
a gap of 2 m3/s, and a B-block allocation of 11 m3/s) would likely be most
acceptable for maintaining native freshwater fish habitat.

21.

This conclusion indicates that a C block allocation in both rivers is likely to
adversely affect native freshwater fish habitat.

The effect of this large

abstraction is to flat line the rivers for longer, removing mid range flow
variability.

22.

In addition to Dr Jellyman's conclusion in his summary that these mid range
flows are important for stimulating fish migrations, I would also like to stress
their likely importance in initiating spawning in many freshwater fish and
provision of spawning and rearing habitat.

23.

Taking large volumes of water to storage or other large takes for out of stream
use could alter the thermal regime of a river (Robb & Bright 2004; ORC 2006).
Water temperature is an important cue in the latter stages of spawning
readiness in many fish species (Bye 1984; Jobling 1995).

If alteration of

spawning timing means spawning habitat or food items for adults to regain
condition, or juveniles to begin feeding on, become unsynchronised, then this
could potentially influence long term population persistence if individuals are
unable to respond to changes in environmental conditions .

24.

Maintenance of mid range flows is also likely important for providing spawning
habitat and rearing habitat.
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providing isolation from predators during the critical life stages of eggs and
larvae (Dunn 2003).

25.

The timing of taking to storage is also important. Migratory galaxias species
typically spawn in autumn (McDowall & Charteris 2006}, at the end of the
irrigation season. Thus flat lining a river in the period before this may affect
spawning success.

Likewise non-migratory galaxias spawn in late winter -

spring (McDowall 2006), a period when water is likely to be taken to storage,
and from run of the river takes at the start of the irrigation season.

26.

In a similar sense, the changes to the Lowry Peaks Drain is described in
paragraph 22 by Dr Smith in his Section 42A report as having "higher flows in
summer than would occur naturally" due to "activities of the Amuri Irrigation
Scheme" . This situation has the potential to severely disrupt spawning timing
and life history of fish species resident in this sub catchment.

27.

In respect to the effects on water quality and native freshwater fish habitat of
the proposed flow allocations, I concur with paragraph 24 of Dr Jellyman's
report. I would also like to point out that gravel bed tributary streams with
small flows may dewater rapidly, and due to this smaller volume of water are
likely to be more prone to deterioration in water quality adversely affecting
native freshwater fish compared to the larger main stems.

The effect of dams on fish populations

28.

The Director-General of Conservation has sought the relief that "all land and
waterways west of the true right bank of Surveyors Stream is included in Zone
A, and the mainstem of the Mandamus River is included in Zone A" in regards
to Policy 6.1.

29.

From a native freshwater fish species richness perspective, creating storage on
tributaries without lakes (such as the Waitohi : 3 species) affects fewer fish
species than damming or modifying tributaries and mainstem catchments with
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lakes (North and South Branch of the Hurunui; seven species, based on NZFFD
records). In the Waitohi koaro (Galaxias brevipinnis; Declining), Canterbury
galaxias (Galaxias vulgaris; Not Threatened), and upland bully (Gobiomorphus
breviceps; Not Threatened) are recorded. In the North and South Branch of the

Hurunui upland longjaw (see paragraph 15), Iongtin eel (Anguilla dieffenbachii;
Declining), koaro, shortfin eel (Anguilla australis; Not Threatened), alpine
galaxias (Ga/axias paucispondylus, Not Threatened), Canterbury galaxias, and
upland bully are all recorded. The high species richness of the upper Hurunui
catchment is important as typically species richness declines with increasing
distance inland (McDowall 2010), and can be attributed to the presence of
inland lacustrine populations of eel and koaro, as well as a high diversity nonmigratory species.

30.

While it is considered that storage is necessary to achieve the objectives of the
plan, it needs to be made clear that dams do alter fish community composition,
as reported on by Jellyman & Harding (in press). Moreover, dams represent a
loss of habitat for those species, such as Canterbury galaxias that cannot persist
in a lacustrine environment (Stokell 1949), or are outcompeted by land locked
populations of koaro (Galaxias brevipinnis) or salmonids (AIIibone 1999;
McDowall & Allibone 1994).

CONCLUSIONS
31.

That variability in mid range flows is maintained through not allowing a C block,
as these flows are likely associated with environmental cues initiating spawning
timing and in providing spawning and rearing habitat.

32.

That damming of tributary catchments without existing lakes is likely to be less
detrimental to fish communities than damming tributary and mainstem
catchments with existing, natural lakes.
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