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1. Introduction

One of the catchments of the Firth of Thames/Tikapa Moana, the Pikorokoro-Miranda catchment flows into
an internationally significant 8,500 hectare coastal wetland protected under the Ramsar Convention. The
shorebird area and habitat at PUkorokoro-Miranda has been significantly degraded and reduced in size, and
the water quality is poor due to increased levels of suspended sediment. Much of this has been caused by
various productive land uses in the catchment and the highly modified hydrology and drainage system that
has been put in place to reduce inundation and flooding in the lower catchment.

Living Water is a 10 year partnership between Fonterra and the Department of Conservation (DOC), focussed
on finding game-changing solutions to enable farming, freshwater and healthy ecosystems to thrive side-by-
side. For the Plkorokoro-Miranda catchment?, Living Water’s key focus is protecting and expanding the
shorebird habitat, reducing sediment loads and connecting on-farm biodiversity via ‘mountains to sea’ blue
corridors. Living Water has requested this proposal as part of a range of initiatives to involve the community
in the restoration of freshwater habitats. This report focusses on the 2018 inanga spawning site
identification, and School Day and Community Day started in 2017, and continued in 2018.

2 Ecological context

Inanga (Galaxias maculatus) is the best known of New Zealand’s Galaxias species, found in most fresh water
they can reach in their upstream migration from the sea. Their life cycle has four basic stages: migration,
stream residence, spawning, and marine growth. Spawning occurs primarily from February to late May,
peaking in April. When they have matured in their adult habitat inanga form into shoals and move
downstream a few days before the full or new moons, or sometimes both. Two to three days after the peak
height spring tides the shoals move into the bankside vegetation, and spawning usually happens within an
hour of the tidal peak.

Females lay their eggs, and they are fertilised by the large quantities of sperm the males release which, if the
numbers of fish are large enough, can turn the water milky. After spawning the sticky eggs adhere to the
spawning site vegetation, then are washed down into the bases of vegetation and left out of the water as
the tide recedes. The damp vegetation keeps the eggs hydrated, and they develop until reached by the water
from the next spring tide about a month later, when they are covered with water, hatch, and are carried out
to sea. If the natural vegetation has been removed, damaged, or is still developing, temporary spawning
habitat can be installed, and spawning sites can be restored. The Whitebait Connection notes that plant
species commonly found at spawning sites include:

Native species Introduced species

e Tussock sedge, cutty grass (Carex geminata) e Cow parsley (Apium nodiflorum)

e Kiokio fern (Blechnum minus) e Twitch (Agropyron repens)

e Carexvirgata e Tall fescue (Festuca arundinacea

e Toetoe (Cortaderia richardii) e Umbrella sedge (Cyperus eragrostis)
e Common dark green rush (Juncus gregiflorus) e Yorkshire fog (Holcus lanatus)

e Lotus (Lotus major and Lotus pedunculatus)
e Mercer grass (Paspalum distichum)

e Creeping buttercup (Ranunculus repens)

e Jointed rush (Juncus articulatus)

About six months after hatching and entering the sea the fish are in the form widely known as whitebait,
they make their way from the sea into freshwater streams, and swim up to their adult habitat. Here they
mature into adults in the river for another six months and are ready to go back downstream to spawn.

1 The Pukorokoro-Miranda catchment consists of the Miranda, Pikorokoro, Taramaire, Te Puaeharuri, and Hauarahi Stream sub-catchments
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3 Project purpose and description

Engaging the wider community in biodiversity protection and restoration is an important part of Living Water.
The Pikorokoro-Miranda project aims to involve dairy (and other) farmers, the community, and local schools
in identifying, protecting, and enhancing inanga spawning habitat. Community and School days are being
used to involve the community to locate existing or likely inanga spawning sites, install temporary spawning
habitat, and then restore spawning habitat. This report outlines that method and results of inanga spawning
survey as part of the community engagement objective.

3.1 Methods

3.1.1 Inanga spawning site identification and restoration resources
There are two sets of resources for community-based education, identification, protection, and restoration
of inanga spawning habitat

1. The “Care for inanga, Te Tiaki inanga” brochure (in Te Reo and English) produced from a collaboration
between DOC, Te Wananga o Raukawa and University of Canterbury. A draft of this resource, providing
information for locating inanga spawning sites, was trialled during the 2017 inanga spawning site work
at Pukorokoro-Miranda. Feedback was provided to inform improvements to the resource (see
Appendix 1). The brochure is a very good summary for anyone wanting to look into and work on inanga
habitat restoration. This is available on the Our Estuaries Hub.
https://www.doc.govt.nz/nature/habitats/estuaries/our-estuaries/straw-bales-as-temporary-inanga-
spawning-habitat/

2. The Whitebait Connection® resources for community-based education, identification, protection, and
restoration of inanga spawning habitat. Appendix 2 provides the hyperlinks to these resources,
including their straw bale method for both surveying likely inanga spawning sites, and installing
temporary spawning habitat while natural habitat is restored.

For this 2018 work we used the Whitebait Connection resources to assess the catchment’s streams for inanga
spawning habitat suitability and install the straw bales to survey for spawning sites. These resources have
been designed by a community group for the community to use, so are directly applicable to the Community
and School education days.

The Straw Bale method used in both sets of resources consists of four main stages:

. Stage 1: Locating the saltwater wedge during spring/king tide cycles (February-March).
. Stage 2: Installing temporary spawning habitat at the saltwater wedge (March-May).

. Stage 3: Monitoring the straw bales for inanga eggs (March-May).

° Stage 4: Planning and implementing spawning site restoration.

3.1.2 Field assessment of sites using the Whitebait Connection’s resources

The Whitebait Connection has a wide range of freshwater assessment and management tools, including the
“Inanga Spawning Habitat Assessment Sheet” used for this work (the full resource can be found at
https://www.whitebaitconnection.co.nz/teaching-resources/inanga-spawning.html). This provides a range
of ecological indicators that can be visually assessed by community members to score each site for its
suitability as a spawning site, including:

e Fish access e Saltwater access e Bankangle e Bank material
e Vegetation cover e Vegetation height e Vegetation type e Root mat thickness
e Ground moisture e Cover for fish e Bank maintenance e Livestock protection

Each attribute has criteria allowing the user to score Poor (0 points), OK (5 points), or Good (10 points) for
each site. A score of 90-120 indicates the spawning habitat is in good condition for spawning, and a score of
55-90 indicates the spawning habitat is OK but would be better with improvements. If a site scores zero for
any of the attributes then spawning is unlikely to occur as the site currently is, and the site needs work. The
format and criteria are easy to use by community members, and the Kaiaua School students had a great time

Living Matters

Biodiversity & Ecology Solutions
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doing so. Although the assessment isn’t definitive, it gives a good indication of the likelihood of the site
hosting spawning, and the potential of a site for restoration into a good inanga spawning site.

The Whitebait Connection resources and process seek to enable and empower communities to assess and
manage their own inanga spawning sites. Appendix 2 provides links to the specific resources used for this
work, and the Community Days discussed later in this report.

3.2 Predicted inanga spawning times
Figure 1 shows the peak spring tides and new and full moons at Plkorokoro-Miranda for early 2018. The blue
arrows and Figure 2 indicate the most likely inanga spawning periods.

Figure 1: The peak spring tides for the Plkorokoro-Miranda coast for early 2018.
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Figure 2: Timing for the most likely inanga spawning dates for PGkorokoro-Miranda, February-May 2018

Monday 5 February Tuesday 6 February Wednesday 7 February
Tide Low High Low Low High Low Low High Low
Time | 5.42am 11.58am | 6.13 pm 6.32am 12.46 pm | 7.03 pm 7.21am 1.35 pm 5.52 pm
Wednesday 7 March Thursday 8 March Friday 9 March
Tide Low High Low Low High Low Low High Low
Time | 6.04am 12.15pm | 6.30 pm 6.50 am 1.00 pm 7.15 pm 7.37 am 1.46 pm 8.02 pm
Wednesday 4 April Thursday 5 April Friday 6 April
Tide Low High Low Low High Low Low High Low
Time | 3.52am 10 am 4.14 pm 4.36 am 10.43am | 4.56 pm 5.19 am 11.26 am | 5.39 pm
Saturday 21 April Sunday 22 April Monday 23 April
Tide Low High Low Low High Low Low High Low
Time | 5.06 am 11.13am | 5.28 pm 6.00 am 12.07 pm | 6.22 pm 6.57 am 1.05 pm 7.20 pm
Saturday 19 May Sunday 20 May Monday 21 May
Tide Low High Low Low High Low Low High Low
Time | 3.59am 10.05am | 4.19 pm 5.52am 10.58 am | 4.19 pm 5.47 am 11.54am | 8.10 pm
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4 Identification of potential inanga spawning sites

Google Earth’s altitude function, and an altimeter were used to identify the 3-4 m above sea level (asl) area
on each stream as a starting point. Each site was visited and initially assessed for its potential as an inanga
spawning site, and for its suitability for use as a site for the Community Day or School Day. Botanical cues
were used to identify the approximate upstream extent of the saltwater wedge. All sites (see Figure 3) were
then revisited across the spring tides of 2-6 March and 30 March-3 April 2018 (see Figure 4), when a
conductivity meter (supplied by DOC) was used to identify the upstream extent of the saltwater wedge (see
Figure 4). These were marked with yellow and pink plastic track markers atop wooden stakes for the Miranda
and Te Puaeharuri sites, which were the most suitable for the Community Days. Whitebait Connection Inanga
Spawning Habitat Assessment sheets were completed for all sites, and these are included as Appendix 3.

Figure 3: Inanga Spawning Site Assessment Site Locations
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Figure 4: Using a conductivity meter to find the up and downstream extents of the saltwater wedge in
Miranda Stream

4.1 Hauarahi Stream

This stream is the northern-most, largest, has the most diverse sub-catchment of the Plkorokoro-Miranda
catchments. Its largely forested headwaters sit within the Auckland Council’s Auckland Water Supply
Reserves. The ford on Makeawa Road may be causing a barrier to inanga and other diadromous species that
are not strong climbers. The stream has an unimpeded exit to the sea, though it is highly modified through
ongoing dredging to maintain boat access to the Kaiaua boat ramp and adjoining marina/mooring facilities.
Due to its steep-sided banks, it has the least suitable inanga spawning site of the sub-catchments, which is
reflected in its Whitebait Connection Habitat Assessment of 70.

However, it is suitable for hosting public and school events because of its proximity to Kaiaua School, easy
access through the adjoining public reserve, safe access to the water for primary students, good sites for
establishing straw bales, good shade from the sun, picnic tables able to be used as work sites, and good
numbers of fish. For these reasons it was the focus of the 2017 Community Day, and the 2018 School Day.
The upstream extent of the saltwater wedge was identified to be E1803915 N5890915, 20 m downstream
from where the stream is accessed from the adjoining public reserve (see Figure 5).

4.1.1 The Whitebait Connection assessment for Hauarahi Stream

This site was assessed as scoring 70 (an “unlikely” score), and scored a zero under the Livestock Protection,
Vegetation Cover, and Bank Angle criteria. Inanga were seen in this reach during the assessment, were caught
in reasonable numbers during the 2017 Community Day and 2018 School Day, and were found by Roxburgh
and McQueen (2015). This site is one of the lower priorities for inanga spawning investigation, but looking at
sites immediately up and down stream would be worthwhile as there will probably be an inanga spawning
site somewhere in the lower stream.
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Figure 5: Potential inanga spawning reach, Hauarahi Stream
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4.2 Te Puaeharuri and McCartie’s Streams
4.2.1 Te Puaeharuri

Although this stream is relatively small, it runs the full length of the catchment, sandwiched between the
larger Hauarahi and Taramaire catchments. As with the other catchments, it has a highly modified lower
catchment, with the last 1.2km to the sea straight and channelised. The likely inanga spawning habitat
identified through altitude and vegetation is as shown in Figure 6.

Figure 6: Likely inanga spawning reach, Te Puaeharuri and McCartie’s Streams
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4.2.1.1 The Whitebait Connection assessment for Te Puaeharuri Stream

This site was assessed as scoring 85 (an OK score) but scored a zero under the Livestock Protection criterion
as stock are not excluded from the site. Because of the collapsed ford just upstream of the site potentially
being a barrier to inanga passage, it was initially assessed as a “5” for Fish Access. However, given the large
numbers of inanga caught in Gee Minnow traps at the site during the Community Day, it was reassessed as
a 10 because inanga seem to be able to negotiate the collapsed ford to come downstream to the site. This
site is one of the higher priorities for inanga spawning investigation and has good potential if the site has
stock excluded.

4.2.1.2 Te Puaeharuri Stream potential barrier to inanga passage

There are two crossings of this lower section of the stream:

. The downstream one is a large culvert-based vehicle and stock crossing that does not pose a barrier
to fish passage.
. The upstream one (seen in Figure 7) is an old collapsed culvert-based crossing, and probably limits

some fish passage, though Roxburgh and McQueen (2015) found inanga above this crossing. Upstream
of the ford there is a considerable build-up of sediment that has been unable to flow through or over
the ford, meaning there is difference of about a metre in the bed and base flow water levels above
and below the ford.

Figure 7: The collapsed ford structure in Te Puaeharuri Stream
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| discussed this crossing with the landowner, and he is open to the idea of removing it. However, it is a useful
crossing for stock this reach of the stream and, because it does not appear to be overly limiting fish passage
(at least downstream), leaving it in place for now may be the best option. If it were to be removed, WRC's
Warren Coffey sought advice from WRC's Resource Use Division, who advise a consent would “most likely”
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be required, referring to Regional Plan Rule 4.2.20.2 Permitted Activity Rule — Removal or Demolition of
Structures, which is shown in Appendix 4.

The upstream extent of the saltwater wedge was identified as E1803430 N5888451, 90 m downstream of
this collapsed ford. The site is marked with wooden stakes with pink plastic triangle markers (shown in Figure
8). Because of the ease of access, suitability for potential inanga spawning, and the landowners keenness and
interest, this site was chosen for the 2018 Community Day.

Figure 8: The Te Puaeharuri Stream inanga spawning reach, looking up (left) and downstream (right) from
the marked upper extent of the saltwater wedge.

4.2.2 McCartie’s Stream

This very small stream flows through the East Coast Road Scenic Reserve (which DOC is currently restoring),
only extending about 500 m upstream from the Reserve before transitioning into a farm drain (Figure 6). The
likely upstream extent of the saltwater wedge was identified as E1803284 N5888310. The stream exits to the
sea primarily via two small flap-gated culverts into Te Puaeharuri Stream, as shown in Figure 9. In November
2010 DOC’s then-Auckland Area Office caught 188 inanga in 11 Gee Minnow traps set overnight in the
wetland area of this stream, though their lengths were not measured. This indicates there is some adult
habitat available, though the adult inanga in this stream may spawn in Te Puaeharuri Stream.

Figure 9: McCartie’s Stream looking north (left) toward the main stream outlet (right)

4.3 Taramaire Stream

The last 2.3 km of this stream, downstream from the Fairview Road crossing, is heavily modified through
channelization and stop-banking. Some of the original meandering course can be seen in aerial photos, and
it is tidally influenced to about 300 m downstream of the Fairview Road crossing. Roxburgh and McQueen
(2015) found no inanga in the three sampling sites upstream of the crossing, although the first of these was
2.5 km further upstream and 20 m higher in altitude than the crossing. They concluded this crossing may be
a barrier for inanga but does not appear to be a significant barrier to other fish species. The likely inanga
spawning reach for this stream is around E1803439 N5885116 (shown Figure 10), and the Fairview Road
crossing probably limits inanga passage upstream. However, it is still worth examining further for inanga
spawning sites, especially if the crossing can be improved for fish passage.

W
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4.3.1 The Whitebait Connection assessment for Taramaire Stream

This site was assessed as scoring 85 (an OK score) but scored a zero under the Livestock Protection criterion
as stock are not excluded from the site. Inanga were seen in this reach during the assessment, but their
numbers at this site are not known. The reach of Taramaire Stream for the 2.25 km from Fairview Road to
the sea has been heavily channelised, and 1.8 km of it is now straight. This limits it’s potential for inanga
spawning, but does not exclude it. Roxburgh and McQueen (2015) did not find inanga upstream of the
Fairview Road crossing, though they also could not sample downstream of it either, so it is possible this
crossing could be limiting or preventing inanga migration upstream. This site is one of the lower priorities for
inanga spawning investigation, but still has some potential.

Tarairine Slasun

Fairviaw Road

4.4 Miranda Stream

Miranda Stream is the southern-most of the five catchments, has the least modified outlet to the sea, no
significant barriers to fish migration, and Roxburgh and McQueen (2015) found inanga throughout the
catchment. For the purposes of inanga spawning, Miranda Stream has two main tributaries that join 1600 m
upstream from the mouth. Both tributaries have good potential inanga spawning habitat, with the southern
site shown in Figure 12. The area between these two sites is also tidal and contains potential spawning
habitat, though it is currently grazed as part of the paddock it is contained within. Figure 11 shows the two
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potential inanga spawning sites:

. Northern site: the upstream extent of the saltwater wedge was identified as E1804814 N5882550, 350
m downstream of the culvert crossing under Miranda Road.

o Southern site: the upstream extent of the saltwater wedge was identified as E1804868 N5882235, 100
m downstream of the Miranda Road bridge

4.4.1 The Whitebait Connection assessment for Miranda Stream

The Miranda Stream’s North and South Reaches were assessed separately:

Miranda South: This site was assessed as scoring 100 (a strong score), but scored a zero under the Livestock
Protection criterion as stock are not excluded from the site. It is likely the inanga spawning site for this
tributary of Miranda Stream (or potentially for both tributaries) is somewhere along this reach of this stream,
so installation of straw bales and searching by people on the ground would be worth pursuing. Fencing of
this site should be a high priority, and the vegetation may need some management once the inanga spawning
site is located.

100

Miranda North: This site was assessed as scoring 100 (a strong score), but the main difference from the
Miranda South site is this site one had temporary stock exclusion fencing at the time of assessment.
Otherwise this site is similar to the Miranda South site. It is likely the inanga spawning site for this tributary
of Miranda Stream (or potentially both) is somewhere along this reach of this stream, so installation of straw
bales and searching by people on the ground would be worth pursuing. Once the inanga spawning site is
identified, permanent Fencing of this site should be a high priority, and the vegetation may need some
management once the inanga spawning site is located and fenced.
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Figure 11: Likely inanga spawning reaches, Miranda Stream
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Figure 12: Looking upstream (left) and downstream (right) from the upstream extent of the saltwater
wedge for the Miranda Stream South (above) and North (below) sites.
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5 Kaiaua School day

Due to the timing required by Kaiaua School, the requirements of proximity to the school, and the ease of
managing the pupils at the site, Hauarahi Stream was chosen for the School Day. Access to the stream is easy
and safe, the water depth is low on spring tides, and the out-going tide was during the school day. However,
because of this stream’s eroded and near-vertical banks through much of the saltwater wedge reach, this
site is probably the least likely to be a good site for inanga spawning site restoration. That said, there are still
good numbers of inanga in the stream, so they are obviously spawning somewhere in this lower reach.

In order to undertake the School Day, two straw bale sets were installed on 18 March 2018, which was three
days before the peak spring tide. The School Day was undertaken on 11 April 2018, shown in Figure 13. The
afternoon before, Brooke Turner (DOC) had established Gee Minnow Traps in Hauarahi Stream to catch some
freshwater fish for the School Day.

Figure 13: Kaiaua School Day. Left: DOC’s Ken Brown and Brooke Turner, Kaiaua School Principal Karlos
Bosson, and the Kaiaua Primary School senior students. Right: One of the three straw bale installations at
Hauarahi Stream during the Kaiaua School Day

Kaiaua School’s senior students and School Principal Karlos Bosson arrived at 10 am, and were run through a
safety briefing, and given an outline of what they were going to be doing. The students were split into two
groups, and each ran through two exercises:

. Retrieving half the Gee Minnow Traps, and doing an exercise identifying, measuring, and recording the
freshwater fish caught. This information was retained by Kaiaua School
o Using the Whitebait Connection’s assessment method to assess the stream reach for its suitability for

inanga spawning.

No inanga eggs were found on any of the straw bale installations, but the students had a great time carrying
out the above exercises. The day was concluded with a Q&A session with the students, and they departed
for the School at noon.

6 Inanga spawning community day

On 17 January 2018 Leanne Irvine and Brooke Turner (DOC) and | visited the five potential sites to assess
them for their use for the Community Day. Of the five potential sites, the Te Puaeharuri Stream (Figure 6)
and the southern-most of the two Miranda Stream sites (Figures 11 and 12) were the most suitable because
of their:

. Good potential inanga spawning habitat
. Easy access from a close-by road

. Gently sloping stream banks

. Suitable vegetation

L)

| A P
=W/~ Living Matters
- Biodiversity & Ecology Solutions



However, these sites were not able to be used due to farm management needs during the time the spring
tides were due, so the straw bales could not be installed. Hence the Te Puaeharuri Stream site was chosen
for the site of the Community Day. Three sets of straw bales were installed on 11 April 2018 (see Figure 14):

. At the upstream extent of the saltwater wedge
. 20 m up and downstream of the saltwater wedge

The Community Day was held on 28 Apr 2018, a full week after the likely inanga spawning dates of 21-23
April.

Figure 14: During and after straw bale installation at Te Puaeharuri Stream

On the afternoon of 27 April 2018, Brooke Turner (DOC) set out 6 Gee Minnow Traps along the reach, so the
presence of inanga could be assessed during the Community Day. On the evening of 27 April the author
(Jason Roxburgh) was interviewed by Brian Crump on his Radio NZ Nights programme about the project and
inanga spawning generally. This provided an opportunity to further advertise the Community Day, and the
link to this interview is  https://podcast.radionz.co.nz/downloads/ngts/ngts-20180427-2007-
weekend whitebait-128.mp3.

The weather forecast for 28 April was for heavy rain and gale-force north-easterlies, and the call was made
to go ahead. DOC staff (including Dion Patterson, Rose Graham, Brooke Turner, Leanne Irvine, Ken Browne,
and Mailee Stanbury) organised and arranged the advertising, logistics, equipment, and information
materials for the Community Day. Warren Coffey from Waikato Regional Council provided plants and
materials, and his expertise in catchment management.

Although the conditions remained true to the forecast throughout the day, about twenty locals and visitors
attended. DOC staff provided an introduction, health and safety briefing, and scene-setting. | provided a
briefing on the inanga lifecycle, spawning sites, and the straw bale technique (see Appendix 5). The Gee
Minnow traps were retrieved, and were found to contain large numbers of a range of apparently gravid adult
inanga, meaning they were at least preparing to spawn. We then examined the three straw bale installations,
but found no inanga eggs. Given the numbers of adult inanga found in the Gee Minnow traps on the day, it
may have been that we were slightly early for the spawning event.

Once the closing presentation had been finished, the straw bale installations were removed to the Thames
Refuse Transfer Station’s green waste facility. During the dismantling, one bale was found to contain a nest
of what were thought to be Argentine Ants (later confirmed by Rose Graham). Enquiries with the straw
supplier found they had not seen Argentine Ants in their facility, and enquires with Kaiaua locals revealed
that Argentine Ants are present in the area. The Thames Refuse Centre green waste facility has Argentine
Ants in the vicinity, but they advise Argentine Ants are likely to be killed through the facilities hot composting
process.

b
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7 Recommendations

7.1 Hauarahi Stream

Given the numbers of inanga found in the Hauarahi Lower site by Roxburgh and McQueen (2015), and in Gee
Minnow traps set during the 2017 Community Day, and the 2018 School Day, there is likely to be an inanga
spawning site nearby. The section of the stream that contains the reach of the spring tides is highly eroded
in most places, and it is likely any spawning site is either up or down stream from Roxburgh and McQueen’s
(2015) Hauarahi Lower site. An area recommended for further investigation is upstream of this site, between
E1803897 N5890934 and E1803822 N5890960.

7.2 Miranda Stream

Figure 11 shows the area between the two Miranda Stream tributaries, a tidally influenced grazed area that
is similarly vegetated to the main tributaries. It is possible that inanga are spawning in this area, and
investigating that as part of the wider Miranda Stream would be useful.

Most of the land that both first order tributaries of Miranda Stream flow through (effectively all of that
downstream of where these two stream pass under the Miranda Road) is now owned by the Dalton family. |
understand that DOC hopes to purchase part of this area and manage it for biodiversity values. Given this,
and the likelihood of this area containing significant inanga spawning areas, fencing stock out of these
streams is recommended while the further sale to DOC is investigated and progressed.

7.3 Te Puaeharuri and McCartie’s Streams

Straw bale installations and searching for inanga spawning sites should continue at Te Puaeharuri stream, as
this is one of the more likely sites to have a spawning site in this reach. Inanga have been recorded in
McCartie’s Stream, though it isn’t known if they are using this small stream as adult habitat, or coming in via
the adjoining Te Puaeharuri Stream. Given it’s small extent and lack of upstream adult habitat, it is less likely
that inanga are spawning in significant numbers in this stream. However, it is still worth establishing if there
is a spawning site here, and see what role this waterway plays for inanga.

7.4 Straw bale installation, and people on the ground during potential spawning times
Now the likely locations of inanga spawning sites have been identified for the Pukorokoro-Miranda
catchments, establishing multiple straw bale installations in all these streams should be a priority. Allied with
this, when likely spawning tides occur during daylight hours, having people on the ground at these sites would
be very useful to more quickly identify spawning sites by witnessing the spawning events. Given limited
resources the priority order for this could be:

1. The various tributaries of Miranda Stream
2. Te Puaeharuri Stream

3. Hauarahi Stream

4, Taramaire Stream

From this and previous inanga spawning site work, Living Matters Limited has all the equipment required for
the straw bale installations, mainly just requiring the purchase of barley straw bales. We would be keen to
be involved in this work in the future, especially providing training to DOC staff, volunteers, and community
members to provide this service across as many of the streams as possible. It would be useful to identify at
least one inanga spawning site before the next Community Day is held, and use that site to host the
Community Day.

7.5 Barriers to inanga passage

Roxburgh and McQueen (2015) found inanga below the Hauarahi Stream crossing on Makaewa Road
(E1801182 N5889353), but not above it. Given the presence of inanga in the whole of Miranda Stream (with
no apparent barriers to inanga passage) the reason for this upstream absence in Hauarahi Stream should be
investigated. It would be useful to measure the presence of inanga to as far upstream as they are found
below the stream crossing, as their apparent absence above the crossing may be due to something else.
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Roxburgh and McQueen (2015) found no inanga above the Taramaire Stream crossing on Fairview Road
(E1803104 N5885072), though they were unable to sample this stream below the crossing. Inanga were seen
in the lower reach of this stream during the work for this report, so this does not necessarily mean the ford
itself is a barrier to passage, or that there are no inanga above the ford, but this should be investigated too
for the Taramaire Stream.

7.6 Community and School Days

Despite the poor weather conditions during the 2018 Community Day, there was a reasonable turnout of
people. The DOC staff involved set the event up very well, and the resources on the day were excellent. These
Community Days are well worth continuing, especially if inanga spawning sites have already been identified.

Feedback from Kaiaua School Principal Karlos Bosson on the School Day was that he saw good value for the
School. On the day the students had a great time, and were engaged and interested. The School Days are
also worth continuing, maybe at another site like Te Puaeharuri or Miranda Stream.
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Appendix 1: DOC’s “Care for inanga, Te Tiaki inanga” feedback form

Inanga, me tiaki tonu

- trial feedback

Kia ora koutou, thank you for your interest in piloting these new resources for locating inanga spawning sites
using straw bales. We hope it will be a satisfying experience for you. We are keen to get your feedback on
how it went and what we might do to improve the resource so that it can be of greater value to other people
with an interest in inanga, local estuaries and kaitiakitanga.

Some information about you

Name of Group:

Contact Person:

Description of group (e.g. carcgroup, kura, ages, numbers):

What did you do?

When did you first visit the stream to look for & good location?

Did you receive any additional help to locate a site for positioning the straw bales?

When did you put the straw bales out?

When did you check the straw bales?

Did you observe inanga eggs?

Biodiversity & Ecology Salutions




How was the information in the brochure?

Are the instruction “steps” and the supporting material in the brochure clear and fit for purpose?
Are there any amendments you would suggest and/or more information needed at any of these
steps?

# Step 1 — before vou went out

s Step 2 - finding the right places

s Step 3 - looking for inanga

*  Step 4 - putting the straw bales out

*  Step 5 — info for fiture planting

»  What vou need list

» A journey to the sea and back info

#  [nfo given prior to the instructions pages e.g. inanga habitat is declining.
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How was the experience for you?

What words would you use to describe the experience you had? e.g. fun, hard work etc

Were there any unexpected outcomes for you?

Would you recommend it to others?

Any other comments or ideas?

Thank you for your help!

Contacts: Helen Kettles (Department of Conservation, hkettles@idoc.govi.nz)
Pétaka Moore (Te Winanga o Raukawa, patakamoore(@gmail.com)

Shane Orchard (University of Canterbury, orchard dse(@gmail.com)

TE WANANGA O RAUKAWA

0 kore au ¢ ngaro, he kdkano | ruia mai | Rangidtea

MARINE ECOLOGY

RESEARCH GROUP Waterways

UNIVERSITY OF CANTERBURY, NZ Centre for F Man
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Appendix 2: Whitebait Connection resources for inanga spawning site identification
and restoration

. Inanga-lifecycle-audio-part-one.m4a - 6.75 MB

. WBC-NISP_1A Introduction v2 180CT.pdf - 15.72 MB

. WBC-NISP 1B summary vl 180CT.pdf - 6.94 MB

. WBC-NISP _1C ID guide v2 180CT.pdf-4.66 MB

. WBC-NISP_2A Find Spawning 180CT.pdf - 1.03 MB

. WBC-NISP 2B Salt Wedge v2 180CT.pdf-1012.76 KB

. WBC-NISP_2C habitat assessment v2 180CT.pdf - 1.29 MB
. WBC-NISP_3A bale installation v2 180CT.PDF - 1.07 MB

. WBC-NISP 3B maintain site v2 180CT.pdf - 3.44 MB

. WBC-NISP 3c Longterm restoration v2 180CT(1).pdf - 691.85 KB
. WBC-NISP_Bale signs 6oct HiRes.pdf -21.3 MB
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https://www.whitebaitconnection.co.nz/component/easyfolderlistingpro/?view=download&format=raw&data=eNpNT1uOwjAMvIv_K1pY8TBcJ-AUyKRusJQmVZIuIMTdcRsq-Eo8npcJmwafCbcIXXAtRzgmXFzvEKRcJ8tpdbuYVeQUxmh0Ek_e0kRRFYyJYxGlGUKol5UdOeWvofqdzzM2TftcIvXU8zTWCNOzLai0cBSsiyiyGyhff1iq7cTxot1o1mkuVTnp2DyM44rGVkI1UMxV8IWGwPf8-fV_9OnE90H0uCWw0QzKmcy1Z6_sCzaKHhCGyP_Ct3KL9rQhWKfGrzeji2XX
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_1A_Introduction_v2_18OCT.pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_1B_summary_v1_18OCT.pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_1C_ID_guide_v2_18OCT.pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_2A_Find_Spawning_18OCT.pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_2B_Salt_Wedge_v2_18OCT.pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_2C_habitat_assessment_v2_18OCT.pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_3A_bale_installation_v2_18OCT.PDF
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_3B_maintain_site_v2_18OCT.pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_3c_Longterm_restoration_v2_18OCT(1).pdf
https://www.whitebaitconnection.co.nz/images/wbc/resources/inanga/WBC-NISP_Bale_signs_6oct_HiRes.pdf

Appendix 3: Whitebait Connection inanga spawning habitat assessment sheets
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Miranda Stream South Reach Page 2
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Miranda Stream North Reach Page 1
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Miranda Stream North Reach Page 2
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large woady plants

Viegetation & veyy oy 10 pol
apart, NO FOOLS HrOWING onver
e grownd sirfoce, low dendaty
of plant sterms, con see bits of
the ground even belove you
At pulling the plants.

very dry and dusty

banks reguitarly mowed
and grass kept short

No sign of any levce u’u')n
type. hvestock can readily
access the banks, There /s
sign of secent domage from
Avestock Gooess

5 points
=0K
spawning will occur but

improvement will incregse
awning and egg survival

many patches of
eartivioonn (ol but with
other marenial mived in

betoawen 50-75%

Letwren 10

[

Ucm

roupa, flax, canex

When you pull apart the
T SIRTE YOU CON 0
areas of bare soll

vy in some ploces

NO fsh cover

oy ONE of the fallcwing
- ol phants that woutkd be
emergent ar high bde
farge plavets Closely over
hanging the water
Wwhmerged Gquotic plants

logs of \ovge Boulders i
the water

There @ der
itodwd bt

on
there s o fence bae it s
domoged or there (s an cpen

gate mhat ollows Svestock
oc0ess 20 the sire

10 points Your points:
=G00D weite sach attrbutes
good spanning and heve
€gg swrvival ¢
coNtinuous S

eorthAoam (1)

move than 75%

Detween 21-500m

pastuve grassesirushes

/
|
Vegetonon s hard
APt Lots o f
a ground feved i L)

damp or wet

At Jeust T WO of the following.

— 1l phants that wond be -
amergent of bvgh tife
farge pianty closely cver
hanging the mater

AQUITAC PANTY

bowlders in

Banks ravely rowed,
or mowed move than 2
maonthe before the inanga
PUWINNG S8050N

Theee is @ permanent fence
that prevents (reestock
n accesing the site at
ol imes. There 1s no sign _‘)
of recerst darage from -
Mvestock access

A score of 90-120 indicates that the spawning habitat is in good condition for spawning!

A score of 55-90 indicates that t

he spawning habitat is OK, but would be better with improvements.

|f you a 0 score for ANY of the attributes then spawning is UNLIKELY to occur - needs improvements,
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Taramaire Stream Page 1

\v

- Ty

Inanga spawning habitat assessment sheet

Date; %z 5//L_ﬁme: ﬂQﬁm_Pﬁ'ﬂOﬂ[ : 7&:\,&\
Organisation (e 5 <ol name et i { Ly "/A\,f lV_\_d ,bta’_“il-;'i'?{

Rivername. _les o ee  Streenen  Riverbank Ctrue-right Y true-left

Site location on river: (hoose srent

Upstream ‘{M"’) ceonel endofsiteis TS5 metres, upstream /gt;;vrrstr@

Of (namme the she marte ;&lf_ 5’.&.8&&«7( .~d35ml{j ak —ﬂ""a _*'/‘E'.M"V\

Downstream GPS coords:  Northing: > &5 55 = o | Easting: \ DO 27130

Survey length (metres): = Lé@{‘f\*

Pre-start check list: I have assessed all site hazards & dealt with H&S matters
I have checked for saltwater/fish access issues downstream
I am in 'the love zone” (i.e, spawning reach) for this river

I know where the ‘highwater mark’is at my site*

RREIRE

| am assessing the site at the right time of year? (i.,, in spawning season)

My site is within a «: natural area Lr rural ar;l)/ urban area / other

. 0 po"“s 5”‘”" 10 Your pO"’l‘S,
Score: -9 M

write eoth aftridvees
Artributes: no gaod for spawning. spawning will occur but Good spawning and points here
o ¥ spawning accurs nane of ymprovernent will increase ey survive)
the eggs wilt wrnive spanning and egg survival

ﬁ g r?v‘r.m between yoor tide gate, weir, or other sl drop culvert, section of £o harrfers
owning steand the sotofind o igean bovrier o upstream  piped strmom, o 6 partially

Qul if theve & anything SIaDANG movenmant of inango open 1de gate

e ApmIreaeT) meversenT of

nonge.

water access
ée"“l'i( mver betrwoen youl Pidle gove, weiy, or orher small drop culvert, section of

spowning st and the s 0 And significant barrier to piped stream, of @ partialy

g thove h dnything IEeOpNg calh open tide gate
::,'_‘-,,n.u.:y movermrent of R 9
sarwairer

bank angle

T 2t werge bk 2gie avwr

a 1 errbond vt o e b

i Dicke mak. Lty o metre - .

B s o e orR - 2135 angle
(g premers sk 15 the witor) e !

Mvun.‘m-vm“-ub-.w mavr than 15" angle

m:'mﬁuk-.n\v wishin pour
parwning site that i rgveseniotive
o Tk seve D)l ey emenn and
fvon S BN SvEOge o Mo

covmeinced over poge
The left and nght when looking dowmitseam v

l\ 7 See the Tnanga/whvteoat - Finding natlnal pawning sifes Info sheet for more information
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Taramaire Stream Page 2

HABITAT ASSESSMENT continued._ 11

Score: =y

Attributes:
N

bank material

Wit s the OCOWINANT st eried
(exargamtc) thet formes Tive bork ?

Assens fhar over @ 1m bend that

vegetation cover
Fow much of the ground o

coveres
how much of the bare ground
plantal. Avsess this over @ Tm

tide mark

ve?etallon height
Toke the averoge of the mavy’

ignare saller discrete cliveps of
ges Vegesahion Avsess overa )

S mark, Meciure 60 (e top of
ie, jpnowe foomhery rofler tops
ve

u Jeer bard ahat spans the wph
eV hide mark.

Use yrwr heandds 1o pufl cpart

the ground How theck ave e
VPO aned roots & grownd

that taans Ihe high wpney Dide
k.

ground moisture

ks Asws thds over @ ! i band
that s e Aiglt oning tle
mark

cover for fish

Adust uh congregese defore
spawarnng D v meed lots
of cavvey o profect them Yoo

any vegetalion growing et w
e 0y plants cveshorging e

for ot fsh?

s s ST o
e’

that thwe gres
FOUT SO

vestock pro
f"!d,-dcra- enly) ;
iy your spawning sk fena m
.-r;w' Ivestodk oGt

Dot The Ragh pving hide madk.

Aving veyetation (Le,
underswathy s hidddon by groming

Sand that ipacs the hagh spang

DOMNANT vjetition 1 the ara
™ D! shat spens the high eng

whvre Shae growth tiorts B0 U oul

on fm
St the DOMNANT wgetation
e m that band, Assins this over

root mat thickness

the vegetalion UntY yow can e

fewed? Assens ths ower @ 1m band

Theck the grounsd ot the dane of
e vepeintion [0 see how darrg

iG] preckaton. Lok in the ases
Ivtwews your 1t bang and down
¥MD thhe waver O b bark & thare

oo, r karge kg or bowdders i€
fhe water that mugh! PO ey

bank maintenance

Age The banks mowe! reguiwly

tection

0 points
=BAD
N0 good for spawning,

or I spawning ocours nove of
the eggs will survive

condinuous bave rocks,
fip-rop, growey, sand, mud
concrete or wood

Less than 50

dess than 10

ﬁmrhr;‘,o:m

iarge woody planty

Vegetation (s very easy to pul
apart, no rovly Growing over
the ground surfoce, fow densily
of péant sterns, can wee bits of
the ground even before you
start puling M piants

very &y and dusty

banks roguiarly maowerd
and grons kept short

No sign of any ferxce of ary
A ey
s the Ban
of recent damage from
vestock aceit

5 points
= 0K

spawrang wil occur bt
Improvement wil increose
Dawning and egg sur el

moinly podches of
corthioam (o) Sur with
other material miced in

Letween 50-75%

Detween 10-20cm

raupo. flax, corex

When you pul gpart the

dry in s péOCes

NO Sh cover
only ONF of the following
- 1t plavets that would De
ermergent of gh tidv
- farge phants closely over
hox g the woler
- subrmerged Oquaric peants
~ logs or large booftlers i
e woter

There & @ fempovay fence
instafied, but N0 permanent one

ON

10 points
= GOOD
goad spawnirag and
#9g 1urvmval

Your points:
write each armbutes

poines here

CONEMUOUS
eavthyloom (k)

more than 5%

between J1-50cm

pasture grasserrushes

Yegetation is hanf &

damyp or wer

AT lacst TWO of the folfowing

~ saV plants that woukd be
emevgerd at bigh nide

- yulunerged aquotic plants

logs or farge beatders m
the wesler

banks mrely movees(
or mowed move than 2
menths before the manga
IPARTIONG SasOn

Mhere i @ permanent ferce
that geevents fvesrock
cmsuing the site ot
There is 10 Sign
of recent damage from

there is 0 ferce but A i
domaged of there 5 an open
qute Ihat alows fvestock
access 10 the site

frestock occes

JALLY UP ALL YOUR ATTRIBUTE POINTS FROM BOTH PAGES HERE = 2

1 i is [ good condlllon fo’ spawninql

90-120 ndicates that the spawning habitat is in

« A score of ; ’ ‘. : : : = : - -
« Ascore of 55-90 indicates hat the spawning habitat is OK but would be better with mprovemtnts

¢ a 0 score for ANY of the attributes then spawning is UNLIKELY to occur - needs improvements.
. Ifyou
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Te Puaeharuri Stream Page 1

Inanga spawning habitat assessment sheet

Date: | /—2’ (3 T'M_LL)_A.LJ,V\ Person:. ~_\_\_‘\_)/\ (LQA‘/J Dt
U |
Organisation vy vt name en s L\_Lm M\ un.rf -h;( ’

River name: Te- P\J ae ‘/\0\ f‘\_}r\ —5‘?" 5\ River bank ¢ ’tr::e-ng;_rj true-left

' l
Site location on river: . Inone meh v e ‘
Upstnam downstream v end of site is 10O ___metres, upstream (downsrrea) ‘

Of namw the st mart _MA&,MH [\“\)r:ﬂ _,_)d’ i |80£5 3O N SB35 13 l

- 4 A
Downstrearn GPS coords: Northing: S 75 0445 Easting: | 2O 29 ‘
=
Survey length (metres): l \ S
Pre-start check list: I'have assessed all site hazards & dealt with H&S matters ‘
I have checked for saltwater/fish access issues downstream m
I am in ‘the love zone” (i.e, spawning reach) for this river? [Z
I know where the ‘*highwater mark’ is at my site?
I am assessing the site at the right time of year? (i.e, in spawning season) [z
My site is within a . natural area /rural any urban area / other .
HABITAT ASSESSMENT
Score: =) 0 points 5 points 10 points Your points:
- BAD -0K = GOOD write sach attnbetes
utes: No Good for spavwming, PaWYIENG Wl occur bt good spawevng and Points heve
es: Y v
or ¥ spawning occus none of imorovement wil Increcre 9y v’
the egas will urvive 1PawWning and 899 survive!
fish access
Chwch the niver Nrmm your nide gate, wewr, or othey ol drop calverd, section of no barrers —_—
o~ ugnaficant bavner 1o upstreom Piped stream, or a patkally ~—
':"' "‘r"" :‘:A::‘ ""7""' moverment of inanga open tide pate ~-
R O
g
saltwater access =
7 ek TV Fwr bt e yo tide gate, wew, or atfrer smalf drop culvert, section of 0 bovniers O
rowning ute e the s to find significant barrer 10 piped steeam, or o portially \
aut i fh'-'v:':'-”_:"‘:"\;:“:‘“'- saltwater open tide gate
b i ety
sarwater
bank angle
T o covervage sk avigsie Cwes
o 1 m band that spans e igh ——
quetrny Wi mawk Laly 0 e fess than 7* angle Letween e -
Korng Rk e ower the groved a oR 21-35" angle 7 .’Y:' angée >

h _op

g prpenaicuky 00 the we
:«gvl.,n’mv:ﬁ e your angle off
ot Pick @ ocashwr withen your

j e (hat 5 rees ianve
awrer
o tovke sy’ (PSS et
v Sy O TV of s

more than 35~ angle

The left and Nght wiken jooking Jowms ream Lorined over page
e the Inanga/whitebatt - Fading naturey spawning stes’ O sheer &y move bk VINITASS

l o — o
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Te Puaeharuri Stream Page 2

Score: =)

Attributes:

bank material

Whaat it e DOMWNANT monenel
AnoepanéO) that formu e bank
Axveus Shey oy © 7w Dand et
s the b yonng e mark

vegetation cover
Mew truch of the qeonnd ir
covered by Pving wegettion (Le,
how much of the bare ground
ndermenath of Aadkbert ry Groming
phamre Asuess this awvera Im
Gend that spern the hph ooy
ticke maort

vegetation height
T the ovvvnge of e mayy
COMNANT vagetston b7 the arva
Hrvone smalier dhcrete uogn of
Arger vegenation Aces ower g 1
o brared Sael spmarus U by apevng
e marr. Mecaar to e

whwre e Qrowth £5avTs 20 3

o, Ggnoew athery Saker rops.

ion
Setec? Lhe DOMINANT vegetuonon
e i that dand. Atres fAS owey
o 1 Seweed (et spares e bigh
SPVineg ke mark.

root mat thickness
U prnar hams o aport
e VeQesanion Lt you e s
he grounst Haw Mk ave 0w
verpelonion and roatr of groved
R’ Az T over 0 T Sane?
At s the Aigh apnnyg Dde
ek

gLound moisture
Uhaok the grovnd of the e of
the vegetanon o ser Nhow darg
¥ . Assess ths swer 0 1 m B
that spans the Augh Ny ride
mowk

cover for fish

AT b cormregats befory
gt wr) 1T red nuesd does

of Cowew 89 pVotect A froem
vrtural preckaton

crety VPRIt Griwiny there, v
grw Oy Pt overhareghy; fhe
oS SR s or boadders
h water SNOC UM Lrowiche covey
Lon s s

bank maintenance
Aow the ok seowes! sguiarty o
th 'r'\tmvw.:\o-,u shoet Of
L e st/

Jivestock protection
ffor el ar e e

pwpvent vesiock aresd

HABITAT ASSESSMENT continued...

0 points
«B8AD
00 good for ipawrsng.

or if spurmning accus nooe of
The 09G will survive

LoNINUows Sore rocAs,
rip-rap. groved, sand, mod
concrete or wood

Less than 50%

fess tham Mom

more than 50um

kavge woody plandy

Vegetation
GEAIrY, N0 FOOLS GTowing owet

the ground srface, low dermty

of plant sdem, can see bies of
the ground even befors you
star? puling the plan!s

very dey ond dusty

branks reguitely movwed
and grass kept shovt

No sign of any fence of any
type; Mvestock can re
& There i
dormage iom
Wvestock accms.

5 points
= 0K

spawring will coouy but
imgvuermerd il monesue
1pawning and egg sarvival

malny patches of
eorth/ioam (o) bue with
Oty mteriol mivesf in

Between §0-20om

naupo, fax, carex

Pihsen) yoss pudl agant e
BEITIS YOU SO e
anoas of bare 1ol

dry # s0me ploces

NO fith comr
oe

only ONE of the Sllowing
1ol piants 1ha? WOl be
emergent o high tide
large plants closely oves
Mungng e water
Jwbhmerged oguatx plants
g o karpe boutders in
the weter

There is @ tempanary fence
frmtadied, bt no permarend 0ne

0%
there (s o
damoaged or thev
gote that ablows
Qcoess 1o the site

Your points:

Write 00N grintuw e

10 points
= G000

goad tpawning and
©)9 swrwhval

L

| O

maove than 5%

Detwesn J 150 ¢m

potiune grasied rushes

Veagetption is Mavd 10 pul
apovt, Lats of rocrs/s tenms
GT ground level.

At bnaee TWO of the ot
20 pland) et woukd be
amerpent of high nde
\arge plonts closoly owey
hangng Me water
satrnerged OQUOtK pkInts

- kags Of lorge bovkders ¥
i woner

okt ranely mowed

Averttock access

TALLY UP ALL YOUR ATTRIBUTE POINTS FROM BOTH PAGES HERE -

A score of 90 120 indicates that the spawning habitat is in good condition for spawning!
. <ore of 55-90 indicates that the spawning habitat is OK, but would be better with improvements.
. :; ;o u a 0 score for ANY of the attributes then spawning is UNLIKELY to occur - needs improvements.
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Hauarahi Stream Page 1

—— b Wt g At rgrreas e s

Inanga spawning habitat assessment sheet

Date: > Time:,_ ,_/Q‘%Pmon: -_;_ 3 S, R xlou,
Organisation « " e Lo L

Rivername: ey s o remdod Shrecainn, River bank

: true-right [ /’rr—w-@ l

Sive location on river; -vsore o perr

/;@ downstream end of site .s_,?—@—? metres, upstream (downsmam) \
treov =g w_ua#.zug__.rg-n T"\E_:«Jd Sikn 1‘/\_:}.

of e -
p_ﬂo\li res=rJe .

Northing: St 1 ODAOR

[ have assessed all site hazards & dealt with H&S matters

Downstream GPS coords: Easting:_| RO =16=

Survey length (metres):

Pre-start check list:
1 have checked for saltwater/fish occess issues downstream
1 am in ‘the Jove zone” (Le., spawning reach) for this river

I know where the highwater mark’is at my site?

KKEKIKIE]

I am assessing the site at the right time of yeor * (i.e,, in spawning season)

natural area Gml am) urban area / other

My site Is within a

HABITAT ASSESSMENT

Score: =)
Attributes:

fish access

Ok e fver Dt powr
WG aite and the ona 1o fnd
oot i Yetre it anythinng soageeng
v ugetrenen mcsemve ! of
s

saltwater access

INech twe sover DIDATE pird
spawnng wTe ang' (T ses o EeV]
o4 A there (x anythng (isppde)
she LPErAET) SOVES el of
e

bank angle
Tk (e Guarage £onk anghe vy
= 1 Dand ot s e Ah
g M gk, Lity 6 vt
LNng e ON vy e groesat
Fying pepancLbe 11 e ieaterd
e Jour anghe off
that. Fiok akuuston WA o
iy e NS5 Y eRTEER
o (G WVITCE TR LIVTTTYE !
phoem e s awerige of thone

The loft and ng¥

0 points
= BAD

20d frv powning,
o i spawring occas none of
the et il survive

tide gude, weyr, o Ofher
agicant barrer d0 wpstream
mavernent of mangd

thiv GUIT. wev, or other
gt baveer o
soltworer

fesy ahon /7 anyle

W
move than 35" angle

pt whient RaodAng RS TTeom

i

soaverenw) Wil 000 Sut
smgeawnent will increase
powang ond egg vl

Tegshes

YO0 Lpaming on
€09 rwwol

ymas| dhop culvert, sechon of
piped sivam, or ¢ poriially
apen 1ide gate

smvol dvop uvert. section of " DOy
phped s, or @ partioly

P fade gute

3 e thw Mo WhateOO® Finding aamum! spowmng uter’ atfo deet for mom afomaten
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Hauarahi Stream Page 2

. Ascore of 55-90 indicates th

-
\
HABITAT ASSESSMENT continued... s (o v ey e '
. 2
Score: —) Opolu- i 5 points 10 poi Your points:
Attributes: =0K = wrte rach attn fute
= ;'Dsﬁnﬂvfm-‘mvu Wwawning wil ocuw but quad 1pawring ang pownts here
’ 7):“""3 Qcuns mone of improverserst wil incpase 9y el
O will sarvvee Apawrnng anwl egg sunivol
bank
What iz ihe DOMINAN) matesi CONEOus e
Sraraned) that koo the Aerd ? v, grovel “::;’,,‘,"4 Yalndy pakchies of continuous .
Aasesi iV ey 5 | Sand shae u earthvioan: (wod) e with cartsonm bokd | @)
W e bigh g Ace mank oYL Wl ooy matenial mived in
vegetation cover
Foww rowch of the gronnd &5
vyt vepetation § e,
Sow miah of e bame 0 P
Wdemeaen it hiden o33 ths ; betwenn S0-75% g
phariln). Assess My over a T ey move thar 75% u
T that seans 2he Hgh
a1 Noh ey
o4, b
COMNANT egetcsion m he avest s 100w Detween 10-20 cm Between 21-5Gm
Apncee sematior i rene Owmgr of
Avger Asvesa o 1 e <
% D A s the N3 g move thon 50cm
e Maqume 1) the top of : _—
wiere the Sty 1o thin aut
Lo prove toler g5,
vegetation
’::r:' t:::om‘m. .e.-,':'.r:‘: Amr'nl\n“( Pk.-m roupa Aoy, corex ST Graian/rind e 2
@ Tow band that ipams the Nigh L )
UVING Site k. ' \/
u,.,,.,,mm:,. apart Viegerosion & vy eawy o pull When you pul et she Vrgemten i hard o pud -
W VOGN U Yo (O e GEAIL £30 P01 GrumRg over plant stess you con wee oport. Lots of rooesstems =
the ground Mo theck are the the grownd surfoce, fow demsiy areas of bave sol @ ground level 7>
VOPETTTON G 1O GY Pround of plant sTems, & soe IS o ' . '
fevel? Asowss s over @ T dund the ground sven befare you
G N the Ak ging nide Start pulling e plants. ‘
|
und moisture -
* the ground of the base of A
:‘,t M"‘ e ::,:,",7 Bond wevy Gry and dusty Wy i sorme phaces g o wet s
Mar pant te Ngh aning tde
mare.
cover for fish w.vg' cover Atleasz TWO of thye fesowing:
Ahst Vgre)aty before 2
“.m;:wmdmm oy ONE of e fubioming: - tal pvans x's; -r.x:w be —
of £ower TO Prodect them brom 3 o ot v a1 high ride
Aol predtors. LOok i the awae - Tl 105 Mot woulks! be s
Deteer your 1m band and down prowvgent Gt Augh nide kﬂ?;m:f?}t: aver l
900 1T wvcriev of (e Sond. ik hew o ;
VPN GroWNG fere, o = “'mi"p"“!""rﬁm e - wmesded aquOtk: phands
e any phantt ovwrh g L o 2 b 2
banks, or i.’“’ k"',"’, %” - - sutvmerged aQUETIc Ry ﬁ:m“:‘* ronllers & \
:au;\:: i3 Jogs o lavge Dowigers m
the wotey \
bank maintenance Dbanks regukarly mowed ;";’;::’;‘,?V:”m:‘} £
Ase the Bonks mowed regudarly 5o and grass kg et o 2 l \_)
rhat the griss u afwiays shod ol manths before the kang: ‘
" ; PRIwning 56500
Jour ApTweweg Wie? ¥
ol o There 15 0 permamet fence i
2 No of any fence of 0ty here is 0 semposy ferws
livestock protection rﬂﬁmmi conmeadly  bstaled butno permaonent one I venenes Yvestock
(tor rurel arvas only) y el - frowm accesswng the s ot ,
spawning Hiv feswnd o acoess the books. There is olf times. Thase & no sign )
bewr s rx? wgn o recent darmage from ’ s U
event Pvestocr oc of of recent domange from
= Ivestock acess. »
heve s 0 fere but it is Wesock access l
v Theye & an OPen
gune that olows Berstock
aCcoess 1 Me ste
TALLY UPALL YOURA”RIBU!EPOW'SFROM&OT’HPAGESHEE—) 7 (@) '
A o{9o-120;hdicausMrhespawninghabnmlsmgoodtondomnlorspawnmgl l
» Ascore

at the spawning habitat is OK, but would be better with improvements. j
nyouaOscorefolANYohheanﬂbufes then spawning is UNLIKELY to occur - needs improvements. J
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Appendix 4: Regional Plan Permitted Activity Rule 4.2.20.2 Permitted activity rule —

removal or demolition of structures

Exception
This Rule does not apply to:

Plantation forestry activities as from 1 May 2018 these activities are regulated under the National

Environmental Standards for Plantation Forestry Regulations 2017 (external link).

1.

2.

The removal or demolition of any structure or part of any structure, and associated bed disturbance,
in, on, under or over the bed of a river or lake, and
Any discharge of sediment associated with removal or demolition;

are permitted activities subject to the following conditions:

a.

There shall be no use of explosives in the water except by a person who holds a current certificate of
competence as a construction blaster, (issued by Occupational Safety and Health, under the Health
and Safety Regulations 1995) that would allow demolition of a structure in, on, under or over the bed
of a river or lake where the Waikato Regional Council is notified at least 10 days prior to the activity
commencing and 24 hours in the case of an emergency.

The structure, or part thereof, being removed or demolished shall be removed from the river or lake
bed, and/or any material or temporary structures required to undertake the activity shall be removed.
The activity shall not result in the removal of, or damage to, any lawfully established flood protection
or erosion control structures, or linear bank protection structures or plantings undertaken for flood or
erosion control.

The activity shall not reduce the ability of the channel to convey flood flows or floating debris.

The removal or demolition works shall comply with the suspended solids discharge standards as set
out in Section 4.2.21.

This Rule shall not apply to any structure records on the Historic Places register (in accordance with
s22 of the Historic Places Act 1993).

No submerged piles or parts of structures shall be left in the river or lake bed which might catch debris
or obstruct navigation.

The Waikato Regional Council shall be notified in writing of the removal or demolition at least 10
working days prior to commencement of the activity.

The activity shall not disturb any archaeological site or waahi tapu as identified at the date of
notification of this Plan, in any district plan, in the NZ Archaeological Association’s Site Recording
Scheme, or by the Historic Places Trust except where Historic Places Trust approval has been obtained.
In the event of any waahi tapu that is not subject to condition i) being identified by the Waikato
Regional Council to the person undertaking the removal or demolition, the activity shall cease insofar
as it may affect the waahi tapu. The activity shall not be recommenced without the approval of the
Waikato Regional Council.

This rule shall not apply to activities located in, on, under or over the bed of a river or lake that is a
Significant Geothermal Feature.

Advisory Notes:

The demolition or removal of any structure, or part of any structure, in, on, under or over the bed of a
river or lake that does not comply with any of the conditions in Rule 4.2.20.2 is a controlled activity in
accordance with Rule 4.2.20.3.

Where a waahi tapu site is identified whilst undertaking the activity, the process that Waikato Regional
Council will follow in order to implement condition j) is set out in Section 2.3.4.22 of this Plan.

Where a structure or activity is to be located in, on, under or over the bed of a water body that is
Significant Geothermal Feature, Rules 7.6.6.1 to 7.6.6.3 shall apply. Significant Geothermal Features
are defined in the Glossary, and in Development and Limited Development Geothermal Systems,
identified on maps in Section 7.10 of this Plan.
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Appendix 5: Presentation notes for inanga spawning community day

What Are Inanga?

Inanga are the most common, and smallest, of the six native fish species that make up the ‘whitebait
catch’. They reach around 100 mm long as adults

The other five are koaro, giant kokopu, banded kokopu, and shortjaw kokopu (all Galaxias species).
Young common smelt are also sometimes called whitebait.

All six spend part of their lifecycle at sea.

When they are returning to freshwater habitats as juveniles, they are collectively known as
whitebait.

Where are they found?

They don’t travel far inland, as they can’t swim through swift-flowing rapids, and can’t climb
waterfalls.

The other whitebait fish species can get past these obstacles, so are found much further inland.
Inanga swim in shoals during the day, where adults of the other whitebait fish species tend to live
alone, and are mostly out at night

Although native to New Zealand, inanga are also found in Chile, Argentina, the Falklands Islands and
parts of Australia.

Inanga Lifecycle

Between February and April inanga migrate to the tidal reaches of rivers, and wait for the very high
‘spring’ tides that occur around full and new moons.

On these tides they push their way into the flooded dense river bank vegetation, and spawn.

Their eggs are around 1 mm long, and are laid near the base of plants like native and introduced
grasses, herbs, rushes and harakeke/flax.

These plants protect the eggs from changing temperatures, drying out, and UV light

A month later the next spring tide floods the eggs, and most hatch into larvae

The larvae are about 7 mm long, and the out-going tide carries them into estuaries and coastal
waters, where they spend six months growing to around 55 mm long.

In spring they migrate back to lowland rivers, streams, wetlands and coastal lakes, as the whitebait
that most people know.

They live there for 1-2 years, then the adult inanga begin their lifecycle again

Threats

The main threat to inanga is disturbing or modifying their habitat. These threats affect all aspects of
their life so understanding the inanga lifecycle is key to helping protect this species.

Barriers to fish passage: Inanga need unrestricted access to the sea and then back to freshwater to
complete their lifecycle.

Poor water quality: Polluted waterways affect inanga

Spawning habitat disturbance: Grazing along lowland waterway edges can disturb and destroy
spawning habitat.

Waterway modification: Channelisation of waterways can reduce their feeding habitat

Habitat modification: Draining and modifying lowland wetland and river habitats can reduce inanga
habitat

Invasive weeds and fish: Invasive weeds can clog streams and rivers, and take over inanga spawning
vegetation. Invasive fish species can compete with inanga for habitat and food

Removal of native vegetation: When native forests are removed, rain runs off the land quicker, and
can cause floods that cover spawning habitat in sediment
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Why have we put these straw bales in the creek?

In streams where the bank vegetation has been modified or removed, this method using straw bales
is a great way to find where inanga spawn, and to provide temporary spawning habitat while a
spawning habitat is being restored

You can help

If you’re interested in using this method to start an inanga habitat restoration project, talk to the
DOC staff here today

Protect inanga spawning habitat by planting and fencing stream edges.

Report blockages or fish passage barriers such as dams or overhanging culverts to your local DOC or
Regional Council office.

Follow the whitebait fishing regulations.

Keep streams free of invasive weeds and fish.

Get involved in a community project to fence and plant local streams.

Visit the Whitebait Connection website to find out what programmes they have regionally.
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