oitu te
Land whenua

N
Information /4

K
New Zealand ===

Crown Pastoral Land
Tenure Review

Lease name: CRAIGROY
Lease number: PO 233

Public Submissions
- Part 9

These submissions were received as a result of the public advertising of the
Preliminary Proposal for Tenure Review.

July

10




RELEASED UNDER THE OFFICIAL INFORMATION ACT
ACCEN DI &

IN THE MATTER of the Resource Management Act 1991

AND

IN THE MATTER of an application under section 216 to
amend the Water Conservation
(Kawarau) Order 1997 in respect of the
Nevis River.

STATEMENT OF REBUTTAL & SUPPLEMENTARY EVIDENCE OF RICHARD MARK
ALLIBONE ON BEHALF OF NEW ZEALAND AND OTAGO FISH & GAME COUNCILS

1. In this statement of evidence | set out my comments in rebuttal in respect of the
evidence of Dr Gregory Ryder, Mr Ross Dungey, Mr Jeff Connell. 1 also refer to the
statement of further evidence of Mr Murray Neilson and the status of Gollum galaxias

following the June 2009 threatened species ranking process.

2. At paragraph 3.5 Dr Ryder states that he is a not aware of any information to suggest
rare or uncommon assemblages exist in any part of the catchment but also notes that
more detailed assessment would probably be required. This statement fails to
address two fundamental aspects of the distribution of freshwater fish species in
Otago and the assessment of freshwater biodiversity in New Zealand, as outlined

below.,

3. Firstly, | stated in my evidence in chief that | am the chair of the freshwater fish
ranking committee that conducts the threat ranking process for the Department of
Conservation. The ranking committee met in early June 2009 and ranked all
freshwater fish in New Zealand according to the protocol of Townsend et al (2007).
Mr Neilson in Section 3 of his further statement of evidence has provided details of

the ranking process that correctly represents the process and criteria.
4, Mr Neilson does refer to the Nevis galaxiid as “smeagol” galaxias. This stems from a
comment in the threat committee group records referring to the alternative name from

Gollum {from the book Lord of the Rings) as Smeagol.

5, In the June 2009 ranking process the Nevis River galaxiids were assessed and the

committee concluded the Nevis Valley populations of Gollum galaxias should be
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considered a distinct taxa and ranked separately from Gollum galaxias clsewhere.
The Nevis Valley population was given a draft ranking of Nationally Vulnerable, the
third highest ranking available.

8. The Nevis Valley populations are currently considered to be stable but restricted {o a
limited geographic area giving rise to this relatively high ranking. The additional
qualifiers of Data Poor (DP) indicates the threat committee considers there is some
uncertainty with regard to the ranking due to limited data, however the data available
allows the taxa to be ranked. The Range Restricted (RR) qualifier indicates the taxa
has a limited distribution and this increases the vulnerability of this taxa to potential

threats such as habitat loss, climate change, and invasion by predators.

7. It is important to note the threat ranking assesses current status of the taxon, and it
has been assessed as having a stable population on the basis that "the population is
stable (+- 10%) and is predicted to remain stable over the next 10 years or three
generations, whichever is longer". The ranking does not assess the effect of
potential developments that may impact on a species, but have yet to be consented
and constructed. In the case of the Nevis population of Gollum galaxias the ranking
has not considered the potential effect of the construction of a hydro electric scheme.
If it had, the population might not be "predicted to remain stable" and the ranking

might have been even higher.

8. This revised high ranking demonstrates that Dr Ryder's suggestion that there are no

rare or uncommon assemblages existing in the Nevis catchment is incorrect.

9. Secondly, in the last fifteen years there .has been considerable research effort
directed at the taxonomy of indigenous fish species of relevance when considering
indigenous freshwater fish values of the Nevis River catchment. Studies on galaxiids
(e.g. Allibone et al. 1996 through to Burridge et al. 2007) and bullies (Smith et al.
2005) have found New Zealand's freshwater fish fauna to be far more diverse than
previously thought. For freshwater fish this diversity is often characterised by the
presence of species with restricted ranges and the species diversity at single sites is
often low. For sites in small streams in inland Otago only a single native fish, a
galaxiid, would be expected to be present at many sites. Therefore in the case of
native fish in the Nevis Valley we would not expect an assemblage to be present and
the single species present represents the maximum diversity expected. As noted in
my evidence in chief (paragraphs 27-37) the Gollum galaxias in the Nevis Valley is
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unique, rare and now considered threatened. | would therefore conclude that a
unique, rare and threatened assemblage of native fish does occur in the Nevis
Catchment, contrary to Dr Ryder's statement. Such an assemblage is, in my opinion,

a matter of national significance.

In addition to the freshwater biodiversity values there are other distinct species
restricted to the Nevis Valley that utilise the riparian zone. Mr Connell in his evidence
in chief (paragraph 22) notes the presence of the cryptic skink that occurs within and
outside the potential reservoir zone. Mr Connell notes the species status is uncertain.
Since Mr Connell presented his evidence, genetic studies investigating the cryptic
skink have determined that the Nevis population of the cryptic skink is distinct from
other cryptic skink populations and warrants species spegific status (Chapple et al. in
prep). This species has been most commonly recorded in the areas close to the
Nevis River were it is most abundant in old gold mining tailings (Trent Bell, Landcare
Research Dunedin, pers. com. Figure 2}, This skink represents another unique and
rare biogeographic value that is associated with the Nevis River. The skink’s
association with tailings piles along the river and tiibutaries also means the protection
of riparian habitat is of relevance to the skink and any inundation caused by a hydro-

olectric dam will lead to a reduction in habitat and the skink population.

Mr Dungey in paragraph 92 of his evidence in chief comments that movement by
Gollum galaxias in the mainstem of the Nevis River is unlikely to be affected by the
creation of the reservoir. He suggests that given movement between tributaries is
likely to be low any reduction in movement is unlikely to be significant. | would agree
that movement of Gollum galaxias between tributaries is currently ikely to be very
limited. However, gene flow studies have indicated that the movement and spawning
of a single individual per generation can be all that is required to maintain gene flow
among populations. The creation of reservoirs will further reduce or halt movement
of Gollum galaxiids amongst tributaries as lake habitats are not utilised by non-

migratory galaxiids.

At paragraph 4.4 Dr Ryder notes evidence of Dr Roger Young from the Hurunui
WCO hearing where Dr Young suggests trout may prey upon galaxiids. This is
certainly true, but neither Dr Ryder nor Dr Young comments on the fact that brook
char are present in the Nevis River and tributaries. Brook char are an additional fish
prey species for large brown trout, as are juvenile brown trout, therefore large brown
trout do not have to exclusively prey upon galaxiids to achieve a size larger than
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expected from growth models. It should also be noted that this is the current
situation in the Nevis Valley and both the sports fishery values and indigenous fish
values are supported. The natural state of the Nevis catchment has so far retained
the galaxiids. In my opinion the best form of protection is keeping the river in its
existing state. Altering the current balance by introducing hydro development is
unlikely to provide any better protection and introduces new risks.

At paragraph 4.5 Dr Ryder comments on the limited loss of galaxiid habitat in the
Nevis Valley if a hydro-electric scheme as assessed by Mr Dungey is constructed. It
is important to note that Mr Dungey has assessed some options for hydro-electric
schemes (paragraphs 91, 116, 117. 121 map 1 reproduced here as Figure 3 and
map 3 reproduced here as Figure 4), but does not include an assessment of the
largest scheme currenily allowed under the present WCO (Figures 3 to 5). Inmy
opinion for the purposes of this WCO hearing, where we are trying to determine what
protection is needed, we need to consider the effects of the largest scheme possible
under the existing WCO,

The effects of the largest hydro-electric development will inundate more tributary
areas of the Nevis River and larger areas of galaxild habitat than assessed in Mr
Dungey's evidence (Figures 3 to 5). One true left bank tributary of the Nevis
downstream of the Crossing will lose the majority if not all of the possible galaxiid
habitat. A second true left bank tributary immediately upstream of the lower dam site
will have the lower reaches inundated which could result in the flooding of the trout
barrier and put galaxiids at greater risk of predation. A third true left bank tributary
upstream of the Crossing would also be inundated. A fourth true right bank fributary

would have the very lower reaches inundated.

At paragraph 4.6 Dr Ryder comments on the ability to construct barrlers to fish
passage to protect Gollum galaxias populations from invasion by trout and koaro.
However, neither Dr Ryder nor Mr Dungey comment on the number of streams that
require barriers. | have estimated that at least nine streams would require barriers for
protection of Gollum galaxias, these are either direct tributaries of the hydro-electric
impoundments or tributaries upstream of the upper dam that koaro could migrate to
(i.e. within 5 km of the lake).

Neither Dr Ryder or Mr Dungey comment on the range of design issues that have to
be considered when constructing fish barriers. Dr Ryder does note barriers have
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baen used on tributaries of Lake Mahinerangi, but fails to note whether these barriers

have been successful in preventing koaro entering the streams.

[ have worked with Department of Conservation staff on the design, construction and
monitoring of the Mahinerangi barriers and it would be more appropriate to consider
these as trials rather than successful management programmes. There are thres
barriers currently in place to prevent trout and koaro (Figure 8) entering galaxiid
habitat in the Mahinerangi area. Two have been constructed on established welrs,
on small streams, that already exclude brown frout and these weirs have been
modified in an attempt to exclude koaro that climb the weir (Figure 7). With several
design iterations, that included construction of overhanging lips and water deflection
flanges these may now be successful at excluding koaro, but monitoring is on going

to determine this.

A third barrier was constructed at a culvert on a water race where the streambed
downstream from the culvert was excavated to create .an overhanging lip on the
culvert to prevent climbing fish gaining passage through the culvert (Figure 8). This
is believed fo be successful but has not been monitored to confirm this (Golder
2009). It is important to note that the water race is not a natural stream subjected to
widely varying flows, rather the intake site fimits inflows and precludes high flows
reaching the culvert reducing the chance of damage to the culvert or fish passage
becoming available at high flows. Therefore, in my opinion this working example of a
fish barrier does not demonstrate the efficacy of barriers on natural stream

environments such as the Nevis River fributaries.

Dr Ryder and Mr Dungey do not indicate several important factors that need fo be
considered when barriers are being considered as a management tool. Firstly, all of
the Department of Conservation’s barrier trials to date (at Mahinerangi and Orokonui
Stream) have been on very smali streams or confrolled water ways and despite this
we have encountered difficulty in maintaining exclusion of koaro and for other
species. This fact has been acknowledged by Mr Neilson in his evidence in chief.
He indicated that experiences elsewhere gave cause for some degree of care about

assuming barriers would keep koaro out. | agree with his considered assessment.

| note that there are Gollum galaxias populations upstream of the potential reservoir
on tributaries within Carrick Station (Figure 5). Placement of fish passage barriers to

protect these populations will require the agreement of that landowner and provision
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to he made for monitoring of effectiveness and maintenance of the barriers. This
carries with it some uncertainty and risk as agreement may not be obtained.

The exclusion of koaro from climbing a barrier such as a weir ufllising the splash
zone is difficult. High flow events also have to be considered as these evenis can
provide pathways that bypass a barrier that is effective at low flows. The stability of
the streambed and banks at a barrier site also requires consideration. Trout
exclusion frials in Australia failed after two of five barriers were washed out in the first
five years (Dr. Tarmo Raadik, Arthur Rylah Institute, Victoria, per. com. 2002} and
therefore the placement of barriers need to be in section of stable river channel or
well anchored into the stream bank. Culvert type barriers in natural streams are
vulnerable to washouts during high flows and the storm flow capacity of the culverts

needs to be assessed and the harrier designed to manage high flows.

To have a high degree of confidence that koaro will be excluded the barrier type and
location need to be carefully selected. The ideal barrier is a culvert with a substantial
overhang at the downstream end and no potential for erosion around the culvert
embankment or for high flows to over top the culvert embankment. It is likely that
such barriers would have to be constructed at some distance upstream from any area
inundated by a hydro-electric dam. For instance Mr Dungey in photos 12a and 12b
of his evidence shows the present natural barriers to upstream movement of brown
trout in two Gollum galaxias streams. In my opinion it will be difficult to construct
permanent koaro barriers in such steep gradient streams. High flows have the
potential to overtop barrier structures, boulder cascades are liable to move during
high flows undermining barriers and scour around the barrier edges can cause the
failure of the barrier or provide pathways for koaro to move past the barrier.
Furthermore, any wetted surface (Figure 10) rather than flowing water on the barrier
will provide passage for koaro juvenile unless carefully constructed overhanging

ledges are present.

To establish permanent barriers stable bedrock areas in low to moderate gradient
stream sections are the most suitable sites and the barrier must maintain exclusion
during the full range of flows in the stream. [would expect that this would restrict the
placement of barriers in the Nevis River tributaries of the Crossing, Dell and lower
Gorge areas and the lower reaches of Gollum galaxias streams are unlikely to be
protected from invasion by koaro. Conversely, construction in low gradient streams
is more readily achleved, but to gain the required fall of 1-3 m (to exclude jumping
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brown trout and koaro) at the culvert outflow this will require the flooding of areas

upstream of the barrier and additional loss of Gollum galaxias stream habitat.

A final effect that would occur if koaro fish barriers are established as part of a
mitigation programme is the permanent isolation of each Gollum galaxias population
upstream of the bariers from other Gollum galaxias populations in the Nevis Valley.
Any barrier that prevents upstream movement of the aggressive migrant koaro will
also prevent upstream passage for Gollum galaxias. This effect coupled with the
construction of dams on the mainstem of the Nevis River and the creation of lake
habitat will lead to the fragmentation of the suite of Gollum galaxias stream
populations (that also contain the high density populations in the Dell and Crossing
area). At least nine separate tributary streams with Gollum galaxias would be
permanently isolated from one another by the construction of dams and fish passage
barriers. This fragmentation will preclude any further chance of gene flow between
populations among the tributaries and potentially increases the individual extinction
risk of Gollum galaxias in each tributary due events such as drought or catastrophic
floods, and for small populations from aflee effects such as inbreeding depression,
disease impacts, lack of mature adults and unbalanced sex ratios. This could

threaten their long-term survival.

In paragraph 130 of his evidence Mr Dungey notes that koaro have not been located
in the Nevis Valley and 1 agree with this assessment. However, it should be noted
that fisheries and habitat surveys of the lower Nevis Gorge are problematic (Mr
Dungey paragraphs 110-111 and 134-138) due to the high water velocities and
turbulence. Koaro are known to be riffle and cascade dwellers and often reside in
fast turbulent water. As such areas of the lower Nevis Gorge may provide suitable
habitat, but restrict upstream movement and koaro currently settle in the lower
reaches. The diversion of water into a hydro-electric scheme will reduce flows in the
lower Gorge and reduce furbutence and cascade habitat. Mr Dungey notes in
paragraphs 134-136 that the residual river will have more pool habitat and lower
velocity riffle habitat. These changes to the available habitat in the lower Gorge may
improve upstream passage for koaro and allow koaro to penetrate upstream to
Potters Creek and the base of the lower dam. Koaro that reach the dam face may
also ascend the dam face using wetted surfaces (Figure 11) and enter the

impoundment.
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Mr Connell in section 12 of his evidence in chief describes the current tenure review
proposals for Ben Nevis and Craigroy Stations. The protection afforded to Gollum
galaxias populations on Craigroy and Ben Nevis stations appears limited according to
the maps presented by Mr Connell (Craigroy maps 1 and 2, Ben Nevis maps 1, 2, 3,
4 and 5 his evidence in chief).

Figure 9 illustrates the pastoral leases and the location of Gollum galaxias
populations. Mr Connell in paragraph 12 c) notes the current proposal includes a
landscape protection covenant for the lower slopes of the Cralgroy Station. A scenic
Reserve is proposed for and area just south of the Nevis Road (Mr Connell’s
evidence paragraph 12 e) and no Gollum galaxias are reported from this area
although they are present in the lower reaches of Bamn Creek (Dungey site G16) .
The ridge crest will also return to full Crown ownership and areas that extends
downslope to the Carrick Station water race (Mr Connell’s evidence paragraph 12 a).
This area that is proposed to become DOC land has no reported Gollum galaxias
populations and has limited potential for Gollum galaxias due to the aititude and small

size of streams present on the ridge crest.

For Ben Nevis Station the proposal includes the creation of a significant area of DOC
reserve between Schoolhouse Creek and Commissioners Creek (Mr Connell's
evidence paragraph 12 g¢). In this zone there is a single small stream with a
populations of Gollum galaxias. A large area of Ben Nevis Station on the ridge crest
and flanks of the Hector Mountains is also proposed for DOC estate and again this
does not include areas of Gollum galaxias habitat (Mr Connell's evidence paragraph
12 f). The other small scale land areas that are proposed to protect other flora and
fauna also appear from Mr Connell's descriptions not to be associated with Gollum
galaxias habitat. For areas to be freeholded it is proposed that a landscape

protection covenant will be put in place.

In 2003 as the author of The Non-migratory Gataxiid Recovery Plan (DOC 2004) |
wrote Appendix 3 of the plan that presents a series of land protection levels for the
protection of non-migratory galaxiid populations (Appendix 1 of this evidence). This
indicates that preferred land protection is Crown ownership or covenants that allow
DOG full management of the galaxiid inhabited catchment and no water abstraction is
allowed. There is a descending set of protection levels that afford decreasing levels
of protection and management options. i note that landscape covenants are not
considered as a protection mechanism for non-migratory galaxiids. 1t is therefore my
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opinion that the proposed tenure outcomes presented by Mr Connell do not provide
protection for Gollum galaxias in the Nevis as only one small population potentially
occurs on areas proposed to be returned to full Crown ownership and landscape

protection covenants would not be an effective protection mechanism.

In my view landscape covenants do not adequately extend to protect biodiversity
values. This is a view that Mr Conneli has himself advocated on behalf of DOC in the
past. | refer to Appendix 2 where | attach three Otago Daily Times newspaper
articles discussing the effectiveness of landscape covenants to protect biodiversity.
in an article dated 29 October 2004 Mr Connell is quoted as saying covenants are foo

" risky a protection mechanism for biodiversity conservation : "If is simply a more risky

protection method than direct ownership by the Crown, councils or trusts charged
with protecting areas of significant conservation values”. Then in an article dated 15
December 2004 written by Mr Connell he states:

"It js simply not realistic for a Crown pastoral leaseholder to expect from
tenure review that the public interest in secure and properly managed access,
and the protection of key aspects of our biodiversity and other inherent values
will be left to widespread freeholding and hoffow covenanting. After all, and
notwithstanding that the Grown has alienated a great deal of its interest in a
pastoral lease, it is still a type of public land and the public has expectations
with regard to it. These expectations include participation and accountability -
ie. the public having some role in decision making and having a way of
holding the steward accountable. ...

Preferring Crown ownership (which  addresses participation  and
accountability) is not a question of ideology. Parliament has spoken on the
matter. In a tenure review, there is a statutory preference for access and
conservation values to be protected by retuming the land to full Crown
ownership for management under the Reserves and Conssrvation Acts.
Covenants are indeed provided for, and they have their place, but the

statutory preference has to be given some meaning. "

in conclusion it is my opinion that:

¢ The Nevis Valley does contain a unique and rare assemblage of native fish;
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« The scale of impact of hydro-electric development allowed under the current WCO is
greater than Mr Dungey or Dr Ryder have assessed;

« The use of barriers could protect Gollum galaxias populations from invasion but the
placement and design of the bairiers is not simple nor does experience indicate that
they are guaranteed to be successful.

o Hydro-electric dams and sﬁccessfui fish passage barrier construction will lead to the
isolation of at least nine Gollum galaxias tributary stream populations;

» The construction and maintenance of fish passage barriers requires the agreement of
all tandowners with tributaries on their land;

« The reduction of flows in the lower Gorge has the potential to improve upstream
passage for koaro and allow koaro to enter Potters Creek and possibly ascend the
dam face and colonise the upstream impoundments;

« This would put the rare galaxiid populations at increased risk of predation; and

 The current proposed tenure outcomes for Ben Nevis and Craigroy Stations provide

very limited protection for Gollum galaxias.

Richard Allibone

24 August 2009
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Figure 2. Eyres/Nevis skink habitat in old gold mine tailings adjacent to the Nevis River
(photo provided by Trent Bell, Landcare Research).
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Figure 3, Map 1 from Mr Dungey evidence that assesses the potential effects of a small
hydro-scheme rather than the maximum allowed under the current WCO (potential dam area
indicated by red dots).
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aphancement and mi improvement in security for the galaiids.

Figure 4. Map 3 from the evidence of Mr Dungey showing part of the area available for
hydro-electric development under the current WCO.

JES-366318-142-157-V1




RELEASED UNDER THE OFFICIAL INFORMATION ACT

- 15 -

l’L&gend
;:.-,'_'i Nesis rivar eatehment
{3 Mavis water conssreation esder
& Proposed davehiparnl
©  Szlxias Golluaokes districation

teservair sreay

EESEY mdom fouuet cesenvor)
DT Bt fiower rszrel)
WS BBt (uppat reservoin)

C@ 670m (upper resenvnlit J

e

E’g Gald . | NEVIS RIVER SUBMISSION DECERBER mr‘ 0
7 e es - LIKELY EXTENT OF RESERVOIRS R————

i
k
£
I
i
3

e S Lurn A T S
i

Figure 5. Possible hydro-electric dam options and storage reservoir areas, note lower dam
situated immediately upstream of Potters Creek. Black bars indicate sites for fish passage

barriers (redrawn from Golder 2008).
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Figure 7a. Concrete weir with trial koaro exclusion device installed.
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Figure 7b. A close up view of the frial koaro exclusion device on the concrete weir.

Figure 8. Culvert fish passage barrier on the Shepherd Stream water race.
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Figure 9. Gollum galaxias sites (from Dungey map 3 and NZFFD) and pastoral lease

boundaries in the area adjacent to Nevis crossing.
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Figure 10. Koaro climbing in the wetted splash zone of a fish barrier in the Central North
Istand Power Scheme {photo E.C. Cudby, from McDowall 1980).

JES-366318-142-157-V1




RELEASED UNDER THE OFFICIAL INFORMATION ACT

-20-

¥ " I pr [ #itel -

Figure 11. The Waihopai Dam and spillway that elvers and occasionally koaro ascend.
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Appendix 1; Appendix 3 from the Non-Migratory Galaxiid Recovery Plan

Appendix 3

LEVELS OF PROTECTION FOR KEY POPULATIONS OF NON-MIGRATORY
GALAXIIDS

The objective of any specific protection action is to gain the maximum possible

protection for a galaxild population. Early consultation with DOC Statutory

Land Management staff will find the best option for key sites. The three major
threats to non-migratory galaxiids (reduction in water quality and availability
and invasion by other fish species) are controlled via the protection objectives

below:

Landuse change impacts that reduce water and habitat quality are halted or reduced
by catchment level management and protection of riparian margings,

Prohibiting or controlling abstractive activities (e.g. water or gravel abstraction) in the
stream prevents or limits habitat loss.

Invasion of galaxiid habitat by competing, predatory or potentially hybridising fish
species is prevented by maintaining the barriers that isolate the populations and

prevent invasion via water races.

Isolation of non-migratory galaxiid populations from salmonid invasion is seen

to be a key factor in preventing acute local extinction events. Reducing land use

impacts and abstraction activities will reduce long-term chronic impacts that

may eventually lead to significant decline in population size or even extinction.

Levels of protection

The levels of protection listed below (from maximum to minimum level) are the

most preferred options; however, other options are also available.

1.

The catchment containing the key population is in Public Conservation estate
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or legally covenanted area (e.g. DOC or Queen Elizabeth the 2nd National Trust
(QE!) that allows any required management action to take place.

Downstream barriers preventing invasion by fish species are contained within
this area and are maintained to prevent failure. No abstractive activities occur

within the catchment inhabited by the galaxiids or upstream areas.

2. The catchment containing the key population is within a covenanted area
(e.g. DOC or QEIll) that is destocked and fenced. Downstream barriers
preventing invasion by other fish species are contained within this area and

are maintained to prevent failure. No abstractive activities occur within the

area inhabited by the galaxiids or upstream and this is recognised in Regional

Council plans.

3. The catchment containing the key population has fenced riparian margins
preventing stock access and is managed by the Department of Conservation or
is a covenanted area {e.g. DOC or QEIl), allowing any required management
actions to take place. Downstream barriers preventing invasion by other fish
species are contained within this area and are maintained to prevent failure.

No abstractive activities ocour within the area inhabited by the galaxiids or

upstream and this is recognised in Regional Council plans.

4, The catchment containing the key population is a covenanted area (e.g. DOC
or QEIN) with stock grazing limited to sheep {no cattle, deer or goats). |

Downsiream barriers preventing invasion by other fish species are contained

within this area and are maintained to prevent failure. No abstractive activities

occur within the area inhabited by the galaxiids or upstream, and this is

recognised in Regional Council plans.

5. The catchment containing the key population is a covenanted area (e.g. DOC
or QEIN) with low-intensity stock grazing. Downstream barriers preventing

invasion by other fish species are contained within this area and are

maintained to prevent faifure. No abstractive activities oceur within the area
inhabited by the galaxiids or upstream, and this is recognised in Regional

Coungcil plans.

6. The catchment containing the key population is freehold. Downstream
barriers preventing invasion by other fish species, have been identified and
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are maintained to prevent failure. A legal agreement exists with the
landowner(s) (e.g. a management agreement) to allow DOC access to these
sites to maintain the barriers. No abstractive activities occur within the area
inhabited by the galaxiids or upstream, and this is recognised in Regional

Council plans.

7. The catchment containing the key population is freehold. Downstream
barriers preventing invasion by other fish species have been identified and are
maintained to prevent failure. A legal agreement exists with the landowner(s)

to allow DOC access to these sites to maintain the barriers. Water abstraction
activities occur within the area inhabited by the galaxiids or upstream, but the
special status of the catchment is recognised in Regional Coungcil plans and
residual or minimum flows are in place and monitored. Abstraction sites

- (water or other) allow fish passage through the sites (e.g. over weirs or dams),
but fish passage is prevented along the abstraction pathway (e.g. water race or

pipe line) o prevent invasive fish access to the stream.

8. The catchment containing the key population is freehold. Downstream
barriers preventing invasion by other fish species have been identified and are
maintained to prevent failure. An agreement exists with the landowner(s) to
allow DOC access to these sites to maintain the barriers. Water and other
abstraction activities occur within the area inhabited by the galaxiids or
upstream, but the special status of the catchment is recognised in Regional
Counci! plans. Residual or minimum flows are in place and monitored, or
other appropriate environmental conditions exist on the abstraction consent.
Abstraction sites (water or other) allow fish passage through the sites (e.g.
over weirs or dams), but fish passage is prevented along the abstraction
pathway (e.g. water race or pipe line) to prevent invasive fish access to the

stream.
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. anaging 8 geographicalty com 1ox
nroperty Ul might cover 10.00Cha ar
mare, To deal with this. eath

- property will need o be divided un
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