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Executive summary

Estuarine ecosystems, where saltwater meets freshwater, are uncommon ecosystems that

are of high value and under increasing pressure from a range of threats. With the growing
awareness of their importance and the need to conserve them, this document has been produced
as a resource for all those with an interest in estuarine ecosystems, including conservation
managers, landowners, tangata whenua, community groups, resource managers, scientists and
recreational users. A large number of organisations and individuals from these interest groups
have contributed valuable knowledge to this document, making it a highly practical resource. It
also complements online resources that have been developed to assist community restoration
aspirations for estuarine systems around New Zealand.

This document is the first attempt to bring together a large amount of information on the
estuarine ecosystems that occur in the lower North Island (Te Ika-a-Maui) of New Zealand.

We assess the current state and future potential of 48 sites from the Manawati river mouth on
the west coast to the Waimata river mouth on the eastern Wairarapa coast. We also present a
ranking system that was developed to guide decision making about priorities for their ongoing
management.

The information within this report was obtained through a combination of site visits (during
2006 and 2009, with some sites revisited in 2015), a literature review and expert/local knowledge.
Although the main site visits were undertaken several years prior to the publication of this report,
the information is deemed to be current based on expert/local knowledge.

There are four broad types of estuarine systems within the study area that have different physical
characteristics and functioning, and consequently varied values and management needs. Each
distinct estuarine site is presented as a standalone chapter to be read in conjunction with

the introduction and appendices. Each site chapter contains information on the catchment
characteristics, land status, significant biota and habitats, as well as maps, comments on
recreational values, pressures, and existing management and conservation strategies. Also
included are some suggestions for future ecosystem restoration initiatives.

While some information in the report is from recently published reports, much is based on
historic literature or expert/local knowledge, and so is qualitative in nature. This is not intended
to be a detailed analysis of the information available for each site, but rather to act as a resource
for further conversations about these estuarine ecosystems.

The sites range in size from 1 to 870 hectares, with 42% being less than 3 hectares. In total, 58
Threatened and At Risk species were recorded across the 48 estuarine sites: 14 plants, 28 birds, 9
fish, 3 reptiles and 4 invertebrates. The average number at individual sites was 14 (range = 3-35),
but 11 sites had more than 20. As uncommon ecosystems, all estuarine sites (even the small
ones) are valuable, particularly as havens for threatened plant species. Nonetheless, the estuarine
sites were rated and ranked for conservation and restoration significance using a range of both
absolute (number of Threatened/At Risk species present) and assigned (ecosystem, social,
restoration potential and pressures) values. No overall ranking was given, however—rather, the
information can be used to inform conversations for a range of purposes and at a range of project
scales, from single estuarine sites through to regional management. This document also makes
no attempt to compare these estuarine sites with other estuarine or similar sites in other parts of
New Zealand—all rankings refer strictly to the 48 estuarine sites contained within the study area.

Many, but not all, of the top-ranked estuarine systems are currently being actively managed
by agencies. There are 14 coastal restoration groups and 11 groups focusing on catchment
restoration. There is also great potential for citizen science at these sites.
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Introduction

There is a growing awareness of the value of estuarine systems and the need to conserve them in
New Zealand and globally. These nationally rare ecosystems (Williams et al. 2007) are home to a
range of threatened and at risk species, and provide a range of benefits that directly or indirectly
contribute to human wellbeing, such as fisheries, climate change mitigation and adaptation,

nutrient cycling and recreation.

However, estuarine ecosystems are under increasing pressure as people spend more time on the
coast, weeds invade, flow hydrodynamics change (in response to flow alteration in the catchment
and at/near river mouths) and water quality declines. Even as early as 1976, one-third of the
estuarine systems in New Zealand were considered polluted (McLay 1976), and this is continuing
today (Chagué-Goff et al. 2000). Furthermore, these pressures will only be exacerbated in the
future, as climate change is likely to have a large impact on estuarine systems through the
modification of catchments, acidification, temperature changes and sea level rise (Kettles &

Bell 2016).

The Department of Conservation (DOC) is charged with the conservation of New Zealand’s
indigenous biodiversity and has a particular role in estuarine conservation in relation to
implementation of the New Zealand Biodiversity Strategy (DOC & MfE 2000) and the New
Zealand Coastal Policy Statement (DOC 2010), and the protection of threatened species and
freshwater fish and their habitats. DOC also manages a large number of estuarine reserves.

DOC’s Wellington Conservation Management Strategy (DOC 1996) identified estuarine systems
as a priority for conservation management. This report builds on a programme of work that
focused on assessing the condition and management requirements for ecosystems, particularly
threatened ecosystems, and follows on from similar work on coastal foredunes (see Milne &
Sawyer 2002).

Many communities are actively restoring estuarine systems and catchments around New
Zealand. Maori place enormous value on estuarine systems, which are considered taonga
(treasures), mahinga kai (food-gathering places), highways and places where people gathered.
This report seeks to further raise awareness of the values and restoration potential of estuarine
systems in the lower North Island and their national importance. Further improvements to
estuarine systems will require catchment-wide management and cooperation from a wide
range of people and communities. Thus, the provision of information about these sites will aid

management decisions in the future.

The ecology of estuarine systems

Estuarine systems represent dynamic, rich ecosystems that are shaped by the ever-changing
processes of tides, waves, wind and storms. The diverse plants and animals in these systems

are often endemic species that are nationally rare and threatened, and so comprise unique
communities. Furthermore, although estuarine systems cover only a small area globally (0.35%),
Costanza et al. (1997) estimated that they contribute towards c. 12.4% of all the world’s ecosystem
services (benefits to humans), including fisheries, climate change mitigation and adaptation,
nutrient cycling and recreation.

Inputs are received from the freshwater aquatic ecosystem, the coastal marine ecosystem and the
adjacent terrestrial ecosystem, which results in a cocktail of nutrients that makes them one of the
most productive ecotypes on the planet (Perkins 1974). Indeed, estuarine systems are four times
more productive in plant matter than a rye grass pasture and 20 times more productive than

the open sea (Knox 1980). Because they are extremely rich in organic matter and nutrients, they
provide food to sustain a network of animals such as zooplankton, shrimps, amphipods, crabs,
bivalves and snails which, in turn, sustain fish and birds. Estuarine systems play an important

role as nursery grounds for a range of commercial and recreational fish species (Morrison et al.
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2002; Francis et al. 2005), and so people gather food either directly from the estuarine systems or
from the fisheries they support.

Another important feature of estuarine systems is saltmarsh, which represents a wetland class!
that includes estuarine habitats of mainly mineral substrate in the intertidal and subtidal zones,
as well as habitats in the supratidal zone such as wet coastal platforms. Saltmarsh comprises
non-vegetated habitats such as mudflats through to the full range of vegetation types that are
typical of the intertidal zone, including herbfield, rushland, scrub and mangrove scrub or low
forest (Johnson & Gerbeaux 2004). Native saltmarshes in the Wellington region most commonly
consist of rushes (e.g. oioi, wiwi, and sea rush) or sedges (e.g. pukio, plirua grass and three-square)
in conjunction with shrubs (particularly saltmarsh ribbonwood) and flax, with raupé reedland
becoming prominent at the interface of the tidal wedge and freshwater inputs. These habitats
are restricted to the intertidal zones and the margins of the estuarine system, and are often
associated with herbfields (e.g. containing glasswort, remuremu and saltgrass), which usually

occupy the lower and mid-ranges of the intertidal zone.

Intertidal sandflats and mudflats provide important substrate for marine invertebrate
populations which, in turn, attract fish and birds to feed. Estuarine and marine wildlife utilise the
marginal saltmarsh vegetation for a range of purposes, e.g. as a food source, as a safe retreat, or
for spawning and breeding.

Seagrass is a submerged estuarine grass-like plant that creates a unique ecosystem on the bed
that is highly productive, has an important role in food webs and creates critical habitat for a

variety of animals (e.g. as shelter from predation, and breeding, nursery and feeding areas).

Estuarine systems are sensitive and consequently have been greatly impacted by human
activities, with little of the original estuarine vegetation remaining due to encroaching settlement
or farming. Changes in the surrounding land-use practices in their catchments have also

had a large effect on water quality. For example, the increase in sedimentation as a result of
deforestation and farming has led to the accumulation of suspended fine sediment in estuarine
systems, which can reduce the diversity and abundance of marine invertebrates by clogging
their gills, reducing the quality of the food supply and decreasing the survival of juveniles. And
suspended fine sediments can also affect fish by delaying hatching, increasing respiration and
reducing feeding (Morrison et al. 2009). Urbanisation around estuarine systems has also had a
significant impact through increased sedimentation and contamination, particularly from heavy
metals (Abrahim & Parker 2002, 2008).

Since introduced mammalian predators are widespread throughout New Zealand’s indigenous
habitats, it must be assumed that there will also be established populations of feral predators and
browsers in and around all estuarine environments. Mammals can have significant impacts on
native wildlife through predation (on adults, juveniles or young/eggs), disturbance (particularly
during the breeding season when birds are on nests) or the alteration of habitat (especially by
browsers). Feral predators include rats (especially ship rats and Norway rats), mice, possums,
mustelids (stoats, ferrets and weasels) and hedgehogs, while domestic predators (which can also
become feral) include cats and dogs. On occasion, uncontrolled domestic stock can also cause
trampling and habitat damage (particularly through browsing), and other browsers, such as
rabbits and hares, can damage regenerating native vegetation in wetlands and adjacent pasture
and dunes, which can allow competing ecological weeds to flourish, impairing the regrowth of
native vegetation. People can also have significant direct impacts through disturbance, trampling

and vehicle damage.

More detailed information on the roles that various native species play in these ecosystems, and
the impacts of human activities on these species and their habitats, are provided in more general
publications. For further reading on the general ecology of New Zealand estuarine systems,

see Morton & Miller (1968), Bradstock (1985), Heather & Roberston (1996), Johnson & Gerbeaux
(2004) and Jones & Marsden (2005).

! A distinctive combination of substrate factors, the water regime, and consequent factors of nutrient status and pH
(Johnson & Gerbeaux 2004).
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Goal for the conservation of estuarine systems

The protection and restoration of estuarine systems requires a catchment-level perspective
and so can only be achieved with an interagency-community approach in which parties work
together.

Different players in estuarine management have different roles. For instance, regional councils
(GWRC and Horizons Regional Council) write Coastal Plans under the Resource Management
Act, which provide overarching rules under which activities are managed, and also have
responsibilities for flood control, water management below the MHWS and discharges to water.
District and city councils are responsible for managing land use (inland of MHWS). DOC
manages some Crown reserve areas and whitebaiting, protects high-value species and habitats
(both via legal channels and advocacy), and provides support to the Minister of Conservation in
his/her role with the New Zealand Coastal Policy Statement (NZCPS). In relation to freshwater
management the Ministry for the Environment have an overview role as the agency responsible
for the National Policy Statement for Freshwater Management (MfE 2014).Duck shooting is
controlled by the Fish & Game Council. Iwi have legal responsibilities via Treaty Settlements

at some estuarine sites and also the overarching responsibility of kaitiakitanga that comes

with mana whenua. Landowners and wider communities are often also closely associated and
interested in estuarine areas, and there are numerous active caregroups. The health of estuarine
systems is therefore dependent on an integrated approach, which links agencies to iwi and

communities, and a catchment level view from the mountains to the sea (Ki uta ki tai).?

One of DOC’s ‘Stretch Goals’ is to restore 50 freshwater ecosystems from ‘mountains to sea’
(DOC 2015). Estuarine systems are fundamental to this, as they are the gateways to the sea and

act as a barometer for the health of a catchment.

DOC wants to ensure the long-term ecological integrity of these ecosystems. As part of this, it is
important to provide representative in situ protection of estuarine ecosystems throughout their

range and to restore degraded estuarine systems at key sites.
To achieve this goal, DOC aims to:

* Describe the status of estuarine systems.
* Explore and describe options and priorities for their protection and restoration.

» Effectively work with others to enable this to be achieved efficiently in terms of overall

effort and resources.

This report helps with the conservation of estuarine systems by:

* Providing baseline information about the state of estuarine sites in the lower North Island
(Te Tka-a-Maui).

* Collating information about these places into one document that can be used by a range
of stakeholders, including iwi, hap@i and whanau, conservation organisations, landowners,
and any other interested parties in the community, for a variety of uses, including habitat

enhancement, protection and management.

* Supplying information to generate increased discussion about estuarine systems in these
regions and options for what could collectively be done to protect, restore and conserve
them.

This report forms part of a wider programme of information-based and operational work that is
currently underway to achieve this conservation goal. As part of this, the ‘Our Estuaries’ hub has
been developed for the wider community, which includes online information about restoring,

monitoring and experiencing estuarine systems (www.doc.govt.nz/estuaries).

There are examples of established interagency catchment approaches at some of the sites outlined in this report, e.g. the
Porirua Harbour and Catchment Interagency Group, and the Manawatu River Accord. GWRC has identified five catchment
areas where they are setting up advisory groups called Whaitua committees to enable an integrated management approach to
fresh and coastal water quality (www.gw.govt.nz/whaitua-committees/). These committees will be progressively established for
the Wairarapa Coast, Ruamahanga Valley, Wellington/Hutt Valley, Te Awarua-o- Porirua Harbour and Kapiti Coast Whaitua.
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Scope of the report

This report is an ecological inventory of the conservation values of 48 estuarine sites in the

lower North Island (Te Ika-a-Maui) of New Zealand (Fig. 1). The area covered reflects the

historic administrative boundaries of DOC’s former Wellington Hawke’s Bay Conservancy?,

the northern boundary of which is delimited by the mouths of the Manawati River in the west
and the Waimata River (south of Herbertville) in northern Wairarapa in the east. It includes the
entirety of the administrative area of the Greater Wellington Regional Council (GWRC) and

its component local authorities, along with Horowhenua District Council and parts of Tararua
District Council, both of which fall within the boundaries of Horizons (Manawati-Wanganui)
Regional Council. The place names used in this report reflect local iwi traditions and tikanga, and

have been verified by an expert in te reo Maori. Consequently, they may differ from official place

names.
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Figure 1. Locations of the estuarine systems in the lower North Island (Te Ika-a-Maui) reported on in this document.

For the purposes of this report, the term ‘estuarine system’ is defined as ‘a partially enclosed
coastal body of water that is either permanently or periodically open to the sea in which the
aquatic ecosystem is affected by the physical and chemical characteristics of both runoff from the
land and inflow from the sea’ (Hume et al. 2007). For further discussion around definitions of the

terms used, see the ‘Estuarine classification’ section below.

Where water bodies vary in their characteristics depending on how recently they have been open
to the sea, a mixture of lake and estuarine objectives may need to be used in their management.
Consequently, this report also includes information on lagoons that have a range of connections

3 The Wellington Hawke's Bay Conservancy, disestablished in 2012, was one of 12 administrative units of DOC.
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with the sea as, based on sea-level rise predictions (IPCC 2013), intermittent connections are
likely to become more frequent and in some cases permanent in the future.

Stream and river mouths can be open habitat areas, or temporarily closed areas where the sea
water is diluted by land drainage and tidal effects are less evident. In their natural state, they are
often bordered by wetlands, but the key characteristic of all estuarine environments is the mixing

of fresh and saline waters in the coastal environment.

The information collated in this report focuses on the habitats, plants and animals that occur at
the estuarine sites, as delimited by the extent of the mean high water spring tide level (MHWS)*.
Since this is not accurately known for most estuarine systems, in many cases it has been
estimated based on biological indicators of brackish conditions, which include inanga spawning

sites, mud crab holes and the presence of neighbouring freshwater species such as raupaé.

This inventory includes information from reports written by DOC and numerous other agencies,
national biodiversity databases, qualitative field surveys undertaken by Claire Graeme (during
2006) and Matt Todd (during 2009), local expertise, and personal knowledge from a range of
people.

Methodology

Estuarine classification

The classification of different types of estuarine systems helps us to make assessments of their
significance and comparisons for management purposes. Estuarine systems have been defined
by several authors (e.g. McLay 1976; Johnson & Gerbeaux 2004; Hume et al. 2007). However,
although these authors are generally in agreement at the system level, they use different
definitions and terminology for each type of estuarine system, which can create confusion.

For example, there is often a synonymy in common language between ‘estuarine system’ and
‘estuary’ (which is a type of estuarine system in some classifications); and the term ‘lagoon’ is
commonly used around the country but sometimes applies to a variety of categories of estuarine
system, depending on the location. Therefore, for the purposes of this report, we chose to use
Hume et al’s (2007) classification, which provides a detailed framework for classifying New

Zealand’s estuarine systems.

Hume et al’s (2007) classification is a hierarchical system that is based on broad-scale physical
components of the landscape or climate, oceanic and riverine conditions, and catchment
characteristics that cause or ‘control’ similarities and differences in the physical and biological
characteristics of estuarine systems. Based on hydrodynamic processes (which exclude
catchment factors), Hume et al. (2007) defined eight classes of estuarine systems (Fig. 2;
Appendix 1), four of which are represented in this region (Table 1). Hume et al. (2007) only
categorised some of the estuarine sites contained in this report. Therefore, the other sites have
been given a classification based on the characteristics that were observed during site visits. In

doing this, we have also reclassified the Waikanae estuarine site as Category B (Table 1).

Hume et al’s (2007) classification is generally useful for separating out the types of estuarine
systems. However, there are numerous examples where sites differ in a key characteristic from
the classification descriptions (Appendix 1). These fall into three groups:

1. Category A sites in which the blocked mouth is seldom breached, and so there is a low tidal
influence, but there are relatively large river freshwater inputs. The resultant lake is often elongate
in shape and usually runs perpendicular to the open coast shore. Due to the low level of salinity in
the water, this type of system is referred to in this report as a ‘brackish lake’.

2. Small Category A sites in which the blocked entrance is seldom breached, and so there is a low
tidal influence, but the freshwater inputs are not large enough to lead to the formation of a lake.
This type of system is referred to in this report as a ‘blocked stream mouth’.

4 This is defined by Bell (2007) as the average of pairs of successive high waters in a 24-hour period in each semi-lunation
(approximately every 14 days) at new and full moon.
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3. Category B sites that hydrodynamically fit the description given by Hume et al. (2007), but which
characteristically a Iso have a dynamic tidal pool and sandspit present (which visually could be
confused with a lagoon). The tidal pool may be blocked, but seldom for long periods. Breaching
of the spit may occur at any point, depending upon hydrological and climatic conditions. The
tidal input is typically moderate to high, but may be reduced during times of blockage. Similarly,
the degree of flushing may vary, as tidal water can become trapped in the pool by changing

conditions. This type of system is referred to in this report as a ‘tidal pool’.
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Figure 2. Schematic drawings of the eight hydrodynamic classes of estuarine systems showing their dominant morphometric and oceanographic
properties (from Hume et al. 2007). See Appendix 1 for details of their characteristics.

Table 1.

The lower North Island (Te lka-a-Maui) estuarine categories. These are based on the

classification of Hume et al. (2007), with revised descriptors: * ‘brackish lake’,

N ‘blocked stream mouth’, * ‘tidal pool’ (see the ‘Estuarine classification’ section for explanations).

ESTUARINE CLASSIFICATION SITES AS ASSESSED BY HUME ET
SITES ASSESSED IN THIS REPORT
(Hume et al. 2007) AL. 2007
Category A Awhea, Oterei, Parangarahu Lakes, Awhea*, Kaiwhata*, Oterei*,
Wainuiomata Parangarahu Lakes, Rerewhakaaitu®,
Wainuiomata*, Waimata*, Waioronu”
Category B Akitio, Manawati, Mataikona, Akitio*, Awheaiti*, Cape Palliser*,
Motuwaireka, Ohau, Owahanga, Kukutauaki, Hokio, ‘Humpy’*, Te
Pahaoa, Patanui, Waikawa, Whareama | Awa Kairangi/Hutt, Kaiwharawhara,
Korokoro, Makara, Manawatu,
Mangaone, Mataikona*, Motuwaireka*,
Ngakauau*,Opouawe, Owahanga,
Pahaoa*, Patanui*, Taupd, Ohau,
Okau, Otahome*, Waikanae+*,
Waikarakat, Waikawa, Waimeha,
Wainui, Wairarawa, Waitohu, Waiwhetu,
Waiwiri, Waremauku, Whakatiki*,
Whangaimoana*, Whareama, Whareroa
Category C Lake Onoke, Otaki Lake Onoke and lagoons, Otaki
(Rangiuru lagoon)
Category D Waikanae
Category E Pauatahanui Inlet Te Awarua-o-Porirua Harbour

Estuarine systems in the lower North Island
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Site selection and survey

This report does not aim to detail the ecology of estuarine systems and the impacts of human
activities on them. Rather, it is our intention to complement the existing general literature

by collating information on specific estuarine sites (e.g. species present, values, habitats and
threats).

A list of candidate sites (including a range of coastal lakes and river mouths) was assembled for
initial consideration. Each of these sites was assessed for estuarine functionality, i.e. displayed
evidence of some degree of tidal flushing or the known presence of vegetation or wildlife that

are commonly found in saline habitats. Those sites that were known to undergo negligible

tidal influx (generally because the tide is prevented from entering the waterway either by the
topography and slope of the discharge (e.g. the Wharekauhau River), or by an artificial barrier
(e.g. Owhiro Stream)) were removed from the study, as were waterways that had undergone such a
high degree of modification that no natural habitat remained in the tidal zone (e.g. the Waimapihi
Stream in central Wellington). Finally, a few remote sites were removed from the study because
we were unable to obtain permission for access across neighbouring properties®. This left a total

of 48 estuarine sites for inclusion in the survey (Fig. 1).

Each of the 48 sites was surveyed on foot between early January and late March 2009. During
each site visit, a visual assessment was undertaken and lists were made of those plant and animal
species that could be identified at the time. Photographs were taken of the site and surrounding
environment, and of rare, significant or unidentified species. Subsequent visits were made to
many of the sites between 2009 and 2015. Site visit data were collated and additional information
was obtained by undertaking a literature search, checking database reports, and talking to
experts and local stakeholders (e.g. residents, landowners and community restoration group
representatives). An individual chapter has been produced for each site and these were checked

to ensure that they were as up to date as possible at the time of publication.

Site rankings

A series of criteria were developed as part of this project to assess the relative conservation value

of each estuarine site in the region (see Box 1).

The estuarine sites were rated and then ranked for conservation significance using a range of
both absolute (number of Threatened/At Risk species present) and assigned (ecosystem, social,

restoration potential and pressures) values.

All estuarine sites are valuable and under pressure, and so are worthy of conservation attention.
For example, protecting even the smallest of sites can be critical for safeguarding rare and
threatened plants species (Richardson et al. 2015). However, some sites include larger areas

of intact habitat and/or contain a greater range of native biodiversity, and could therefore

be regarded as having a higher conservation value than others when planning for specific
conservation objectives at a regional level. Furthermore, some sites may have more intact native
catchments, which also increases their value due to reduced pressures. Therefore, we have

also ranked estuarine sites based on the level of pressures that impact on their integrity and

the potential for improving their condition. Due to the large social component associated with
estuarine systems, we have also provided an indication of social value; however, we acknowledge

that this is the most subjective of the criteria.

No overall ranking is given for the sites. Rather, the rankings are provided as a tool to inform
management priorities (both at a specific location and at a regional level) and to promote
discussion on options for restoration. For example, even though Patanui is a small estuarine
system, it has few pressures and a high restoration potential, while Waikanae has high value
(ecologically and socially) and high restoration potential. Even the small, modified sites are
valuable when placed in context and considering the reduced availability of habitat for the

species that are adapted to live in these conditions.

For a list of sites excluded from the report see Appendix 2. Because not all candidate sites were able to be visited, the final list
does not represent all estuarine sites within the study area.

Estuarine systems in the lower North Island



BOX 1: CRITERIA USED TO RANK THE RELATIVE IMPORTANCE OF ESTUARINE SYSTEMS

¢ Threatened species: The number of Threatened species present at the estuarine site. Numeric data are presented.

¢ Threatened/At Risk species: The number of Threatened and At Risk species present at the estuarine site. Numeric
data are presented.

Ecosystem value: The scale and degree of the ecological integrity of the estuarine system, combined with the
regional rarity of the habitats it contains. Sites are given a score from 1 (low value) to 5 (high value). They must fulfil
two out of three criteria (size, intactness, and habitat rarity) to achieve a particular score.

‘Ecological integrity’ is considered a measure of the ‘healthy functioning state’ of a system. Ecosystems and
communities have high ecological integrity when all the indigenous plants and animals that are typical of the place are
present, together with the key ecosystem processes and features that sustain functional relationships between

all these components (Lee et al. 2005). Biotic features should include a high indigenous species occupancy and
dominance, the presence of individual indigenous species that are known (or assumed) to have functional
importance, a low diversity and abundance of invasive species, and the presence of indigenous communities in a
range of serial states. Ecosystems that have high ecological integrity will persist in the long-term.

‘Rarity’ is a measure of the frequency of occurrence of an ecosystem in a particular ecological context—in this case, at the
scale of the lower North Island (Te Ika-a-Maui) and its constituent ecological regions. Sites that contain ecosystems

that are only found at a few other sites will have greater conservation value than those that contain commonly occurring
ecosystems.

As such, note that a site with low ecological integrity can rank high due to its rarity of habitats.

Social value: The presence of historic, customary or recreational values held by the local and wider community.
Sites are given a score from 1 (minimal social value) to 5 (highly significant social value).

¢ Restoration potential: The degree to which estuarine ecosystems are capable of reflecting the known biological
diversity and ecological patterns and processes that they originally supported (adapted from DOC & MfE 2000). Sites
are given a score from 1 (poor chances of success) to 5 (excellent chances of success). This ranking is conferred
relative to the extent to which ecosystem functions and processes have been modified in the past, and is a measure
of how easily the original (or otherwise desired) components of the indigenous ecosystem can be reinstated or
replaced. This encompasses direct restoration opportunities within the estuarine system. Examples of restoration
strategies include protection of the site by fencing, removal of hard edges, planting of appropriate native vegetation
and installation of nesting shelters or feeding stations for birds. Importantly, estuarine ecosystems can be easier
to restore than forests, as habitat can re-establish naturally and relatively quickly if there is tidal flow to the site
and pressures such as weeds are removed. Note that a low score does not necessarily mean that the site has low
restoration potential, as scores are relative to other sites.

Pressures: The variety and severity of disruptions to the ecological integrity of the ecosystem and the likelihood of
elimination or reduction. Sites are given a score from 1 (high pressures) to 5 (low pressures).

These existing ‘pressures’ are scored according to their current or potential impact on the ecosystem. They may be
the ongoing consequence of historic ecosystem modifications and can arise from within the estuarine system or from
the surrounding catchment. The pressures can have negative effects on any restoration efforts in the ecosystem

and are likely to require ongoing management. Examples include invasive species and sedimentation. As this is a
complicated matrix, the scoring is based on t opinion.

Note: Details of the scoring system are contained in Appendix 3. Results of the individual estuarine site scores for each
category are presented in Appendix 4.

Also note that the ranking of sites has been carried out in the context of only those sites that
were evaluated, which did not include sites in the north of the Horizons (Manawati-Wanganui)
region. Rankings would be different if assessed on a region by region basis, and so this document
makes no attempt to create comparisons with similar sites in the rest of New Zealand. This
assessment complements the risk assessment work that was previously undertaken at 34
estuarine sites by GWRC (see Appendix 5).

Table 2 presents the top-ranked estuarine systems (plus data for each criterion), details around
which are provided in the appendices. Many of the top-ranked sites have been assessed as either
nationally or regionally significant by management agencies and are being managed to maintain
their values, i.e. as Ecosystem Management Units (DOC), Priority A Wetlands (Horizons) or Key
Native Ecosystems (GWRC).

Estuarine systems in the lower North Island 11
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Outline of information in individual site chapters

Each of the 48 estuarine systems included in this report is presented in its own chapter, which
includes the following information: site description, conservation values, catchment properties,
threats, conservation management and references®. Some complex sites (e.g. Te Awarua-o-Porirua
Harbour) are split into sub-sections in order to effectively describe the significant components of
the estuarine system. The intent is that each chapter is standalone, but should be read alongside

the overarching text and appendices.

Common names have been used throughout the text for brevity. A full list of species mentioned
in the text, their taxonomic names and threat classification” are included in Appendices 7A and B
(plants) and 8 (animals).

Site description

The site description consists of a purely physical description of the survey site, as seen at
the time of the site visit. This provides a measure of the context for the survey data and any
recommendations that may arise.

Table A in each chapter includes objective details of the estuarine site. While most of the
attributes included within these tables are self-explanatory, the details for some, including
abbreviations, are provided in Appendix 9.

The area of the estuarine site was determined as the area of habitat (in hectares) that fell

within the limits of MHWS. For significant sites, this value could often be obtained from local
authorities or regional councils. Where this information was not available, an estimate was made
using both visual and mapping resources based on habitat type, vegetation composition and
landform. It should be noted that the determination of MHWS can be a subjective process, even
when reported in official figures; therefore, this value was determined using the best information
available and should be considered an estimation.

Land status (tenure) provides an indication of the protection status of different areas and
habitats in and around the ecosystem, along with the agencies or landowners who manage

them. In general, areas administered by DOC or regional councils will have a degree of legal
protection for native habitat; parks or local purpose reserves managed by local councils will have
guaranteed public access; and private land will be managed according to the priorities of the
landowner. It should be noted that in many places, the determination of tenure is a complex issue,
as boundaries may be poorly defined in both the physical and legal sense. In such situations,
tenure was determined using the best information available, but it is acknowledged that such
information may not be entirely accurate. The types of tenure and the associated protection
statuses are listed in Appendix 9.

Existing rankings provide an indication of the conservation value of a habitat, as identified
by one or more of a range of different surveys. See Appendix 9 for more information on these

rankings.

For the purposes of surveying New Zealand’s Protected Natural Areas, 268 Ecological Districts
were identified (McEwen 1987) based on landscape and ecological features, which were further
grouped into 68 Ecological Regions. These regions and districts highlight the similarities of
composition, form and function within and between natural ecosystems within their boundaries.
Therefore, any ecosystem site within a particular ecological district could be expected to exhibit
a particular set of environmental and habitat characteristics, and any observed deviation from
these is of interest. There are 13 Ecological Districts lying within the boundaries of this report
(Fig. 1), seven of which are of relevance as they include coastal ecosystems (Beadel et al. 2004).

The estuarine classification used followed Hume et al. (2007), and was largely defined by
the hydrology of the system. See ‘Estuarine classification’ section above for further detailed

information.

A combined reference list for the entire report is provided in Appendix 11.

The criteria for the listed threat classifications are provided in Appendix 6.
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The dominant terrestrial habitat types were described following Atkinson (1985) and/or the
recommendations of Johnson & Gerbeaux (2004) for wetlands, as interpreted by Stevens &
Robertson (2012). The system used delimits a total of 20 habitat structural classes, based on
the percentage cover of the dominant vegetation type or substrate (see Appendix 10), and was
developed specifically for New Zealand natural habitats, although it has also been adapted for
international use. Dominant marine habitats are classified simply as subtidal (seabed and the

water column), sandflats or mudflats (depending on the dominant sediment grain size).

Conservation values

Ecological

This section briefly outlines information regarding any significant indigenous habitats and
species (plants and animals) that were present at the site or known to directly utilise the area.
Conservation values are also sometimes detailed for areas adjacent to the study site where the
habitat acts as a natural buffer and therefore enhances the integrity of the estuarine system, e.g.
the presence of pingao or kwhangatara in adjacent dune systems.

Table B in each chapter provides a list of that indigenous species that may currently be found

in the estuarine site (i.e. within the limits of the MHWS) or immediate environs. The plant and
terrestrial invertebrate lists are restricted to Threatened/At Risk species due to the large amount
of time it would take to generate a full list (for the criteria for the listed threat classifications,

see Appendix 6). By contrast, all bird and fish species that were recorded are shown, while only

conspicuous marine invertebrate species are listed.

The lists of indigenous animals (birds, fish, aquatic invertebrates and lizards) were generated
from a variety of sources, including Ornithological Society of New Zealand (OSNZ) surveys,

the Atlas of Bird Distribution (Robertson et al. 2007), databases (including DOC’s BioWeb,
eBirds and the New Zealand Freshwater Fish database), records made during this survey and
local experts’ knowledge. These should not be considered comprehensive. Birds that are less
specifically associated with estuarine systems have been excluded from the species lists, e.g.
arctic skua, blue penguin, fantail, grey warbler, shining cuckoo and tii1. Gannets, although
primarily coastal, are included in the species lists where they enter estuarine waters to feed. For
all species, only those that have been recorded within the last 20 years have been listed; however,
historic records of significant species are noted in the text.

Unless otherwise referenced, all freshwater fish presence/absence data were obtained from the
New Zealand Freshwater Fish Database (see Richardson 1989). Information on freshwater species
is also included in this report because many native fish species are diadromous (migrate between
freshwater and the sea) and therefore must pass through estuarine environments to complete
their life cycle. Very little detailed aquatic fauna survey work has been carried out for the majority
of the estuarine systems included in this report, the exception being Te Awarua-o-Porirua
Harbour, and Whareama and Te Awa Kairangi/Hutt Rivers. A range of small coastal marine
species such as sprat, smelt and yellow-eyed mullet are likely to enter estuarine systems, while
larger species such as kahawai and stingrays may be present periodically but are not recorded

in the native species tables. As a result, the list of aquatic animals is minimal and this has been
identified as a gap in this report.

Many of the larger estuarine systems were methodically surveyed on four separate occasions
by OSNZ, providing an estimation of the bird species that commonly using estuarine systems.
These OSNZ surveys were unlikely to detect rare birds, secretive birds or those that visit
periodically. There is also some debate on whether the black swan should be considered
introduced or native, as 100 birds were introduced c. 1864, but it is also likely that many arrived
unassisted given the extent of the population (Heather & Robertson 1996). Recognising this
uncertainty, we have included this species in the text and species tables throughout this
document.

Estuarine systems in the lower North Island



No formal survey work has been undertaken for lizards or invertebrates in or around estuarine
ecosystems in the study area, and so records of such largely originate from isolated observations.
Lizard data were collated from DOC’s herpetofauna database, with only those species that

were known to be present at the site included. Other records may exist within a few kilometres,
however, and it is likely that these records are incomplete.

The native and exotic plants that are mentioned in the text are listed in Appendix 7A & B, and the
native animals mentioned in the text and their threat status are listed in Appendix 8.

As well as flagging management opportunities, this report highlights some information gaps

for agencies and the wider community to consider. There are many opportunities for citizen
scientists to get involved, e.g. in helping with species lists. There are also several useful web
resources, such as ebird (www.ebird.org), the ‘Our Estuaries’ find out more section (www.doc.govt.
nz/estuaries) and NatureWatchNZ (www.naturewatch.org.nz).

Recreational

Recreational values are also included to outline some of the roles that the described estuarine
site has in the local or wider community. This report does not attempt to convey all the human
values for each site, but attempts to capture at least some of them in acknowledgement that these
values are an important component of the natural and social landscape. We have also included

a combined social ranking of the sites (historic, customary and recreational) based on our
knowledge of the places and feedback from others.

Catchment properties

Since estuarine systems are ultimately affected by environmental factors in other parts of the
catchment system, which are often a significant distance from the survey site itself, a brief
description of the catchment and its properties is provided in this section, focusing particularly
on activities or factors that may affect the water quality and/or conservation values at the survey
site. Much of this information was obtained either directly from local or regional councils, or from
MacDonald & Joy (2009).

Water quality data are included where these were available, usually in the form of Water Quality
Index (WQI) scores. WQI scores are generated by GWRC, who regularly monitors a number

of freshwater sites in the region, many of which are in the catchments of the estuarine systems
discussed in this report. They are derived from the median values of six variables: visual clarity
(black disc), dissolved oxygen (% saturation), dissolved reactive phosphorus, ammoniacal

nitrogen, nitrite-nitrate nitrogen and Escherichia coli (E. coli).

Stream monitoring sites are given one of four possible WQI scores, which are allocated as

follows:
Excellent: Median values for all 6 variables comply with guideline values

Good: Median values for 5 of the 6 variables comply with guideline values, of which dissolved

oxygen is one variable that must comply

Fair: Median values for 3 or 4 of the 6 variables comply with guideline values, of which

dissolved oxygen is one variable that must comply
Poor: Median values for < 3 of the variables comply with guideline values

Where catchment properties impact negatively on the estuarine ecosystem, these effects are
expanded on in the ‘Threats’ section (see below).
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Threats

Any factors that negatively impact on the integrity of the indigenous ecosystem, including the
long-term viability of any plant or animal population, are outlined in this section, along with the
potential effects of such impacts.

The two greatest threats to estuarine systems in general are sedimentation (Morrison et al. 2009)
and climate change (Kettles & Bell 2016), but a range of other threats can dominate at specific
locations.

General threat factors that may apply to all of the surveyed estuarine sites are not detailed

in each section. These include the potential introduction of ecological weed or exotic animal
species and the potential for catastrophic events (e.g. floods, fires, and oil spills). Local
government may have bylaws in place regarding the lighting of fires in some of the places in this
report. Fires can spread from beach fires via driftwood and coastal escarpments into estuarine

vegetation and cause significant damage to values.

The sediment quality guidelines mentioned in the report were developed specifically for
Australia and New Zealand (ANZECC & ARMCANZ 2000). These ‘Australia and New Zealand
Environment and Conservation Council (ANZECC) guidelines’ provide low and high values

to assess the potential ecological effects of contaminants in estuarine systems. The low trigger
values indicate concentrations where the onset of biological effects could possibly occur and
provide an early warning. The high values are indicative of concentrations where significant
biological effects are expected. They are not pass or fail numbers, but rather are used as one part

of the evaluation of potential effects of contaminants on the benthic biota.

Climate change impacts on many estuarine ecosystems will likely result from a combination

of changes to catchment weather patterns and erosion, temperature and acidification, and sea
level rise. Long-term planning is required to mitigate these impacts, particularly in relation to
preventing ‘coastal squeeze’. Planning for setback zones to allow these ecosystems to move
inland as they adapt to a changing sea level is one practical solution. Currently, no assessments
for future-proofing estuarine ecosystem values in response to climate change have been

undertaken for the sites included in this report.

Conservation management

Current

The ‘Current’ subsection provides a brief outline of any stakeholders engaged in conservation
management of the site, along with any active management strategies in place. In some

cases, particularly for large estuarine systems in the vicinity of significant population centres,
management is intensive and complex, with many organisations occupying overlapping roles.
Where the details of such relationships are beyond the scope of this report, further reading is
recommended. In other cases, there is apparently little management taking place, particularly
where the environmental values of a site have already been degraded. However, some
conservation management initiatives may not always be immediately apparent to the observer.

Theoretically, all waterways throughout the country should be subject to the principles of the
Queen’s Chain. This is the popular term for the network of publicly owned land along the
banks of rivers, the shores of lakes and the coastline, specifically for the purposes of public
access, established by Royal Decree in 1840. In practical terms, this currently includes public
roads, esplanade and coastal reserves, and marginal strips, as well as the beds of waterways.

Unfortunately, this network has become greatly fragmented by subsequent legislation.

There are a range of options for restoring estuarine ecosystems, which are outlined in this

section of each chapter, including planting catchment riparian margins, fencing estuarine

Estuarine systems in the lower North Island



margins, legal protection, weed and pest control, and reestablishing the natural hydrological
connection with the sea and allowing nature to take its course.

Potential

The ‘Potential’ part of this section outlines any known planned initiatives by existing
stakeholders, and highlights opportunities to implement strategies aimed at enhancing the
natural habitat that may not already be in place. The ideas suggested in this report are aimed to

invoke discussion amongst stakeholders.

It should also be noted that ‘conservation management’ is a term that in some cases may cover
divergent objectives. The goals may include restoration of a degraded habitat, protection of a
threatened species, control or removal of a biodiversity threat, the promotion of an environmental
value, or the augmentation of a natural resource for cultural or recreational purposes. Often the
strategies implemented to achieve one particular goal are likely to assist with others by default,
but occasionally conservation initiatives may be mutually incompatible. For example, in most of
the Wellington region the original native saltmarsh habitat was composed largely of rushland
and sedgeland, with some shrubland and herbfield, and it is this habitat type that is most
commonly referred to in the concept of ‘saltmarsh restoration’. However, Taylor & Kelly (2001)
clearly demonstrated that the optimal habitat for inanga to spawn consists of muddy banks
with swards of the exotic grass tall fescue, and that this habitat type is preferred over the native
rushland. Similar incompatibilities may exist with the pursuit of environmental management
such as flood control, which may actually cause inadvertent habitat modification or destruction
elsewhere. Therefore, a wider ecosystem perspective is needed to develop management

objectives that achieve multiple outcomes.

References

A reference list is provided at the end of each section. In addition, references for the entire report

are listed in Appendix 11.

Next Steps

As mentioned previously, one of DOC’s Stretch Goals is that 50 freshwater ecosystems are
restored from ‘mountains to sea’, which includes the conservation and restoration of estuarine
ecosystems. DOC has worked with a range of stakeholders and interested parties to produce
this report, and intends to continue using a collaborative approach to achieve this goal. Many
agencies and groups are doing great work and achieving much in relation to the goal already.
We hope that this report will continue to encourage a shared dialogue about the future of our

estuarine systems.

Maori place enormous value on estuarine ecosystems. As well as being taonga and mahinga kai,
they are regarded as part of the landscape of tribal territory and the history is rich at these places.
We acknowledge that importance and suggest that the collation of values that are of relevance to
Maori is a piece of work that deserves attention in its own right. Such information will be added

to a future update of this report.

6 httpy//www.gw.govtnz/whaitua-committees/
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1.1

Manawatu River

Site description

The Manawati River mouth is a large estuarine area, some 4 km long covering approximately

250 ha (Table 1A; Figs 1.1, 1.2 & 1.3). The tide has been known to travel up to 20 km upstream. The

river forms an ‘S’ bend in the final reaches, allowing for large areas of mudflats and saltmarsh that

provide significant habitats for plants and animals that are of considerable conservation value.

The dune/sandspit area at the river’s outlet is dynamic, and sand accretion pushes the river

mouth south around 15 m a year. Periodic flood events cause breaches of the spit at the north end,

allowing the process to begin again. There is evidence that the river outlet has been over 2 km

north of its current position at times (Ravine 2007).

Table 1A. Manawati River site information (see also Figs 1.1 & 1.2).

SITE NAME MANAWATU RIVER

Location Foxton Beach

NZTM (coordinates) 1788982 5517289

NZ Topo50 BM33 890 173

Area Approx. 250 ha

DOC Office Te Papaioea / Palmerston North Office

Councils Horowhenua District Council, Horizons Regional Council

Land status (tenure)

Private

Foxton Beach Coastal Reserves (Horowhenua District Council)
Waitarere Marginal Strip (DOC)

Foxton Conservation Area (DOC)

Foxton Harbour Improvements Reserve (DOC)

Manawatt Estuary Marginal Strip (DOC)

Harbour Recreation Reserve (DOC)

Foxton Marginal Strip (DOC)

Manawatt River Marginal Strip (DOC)

Awahou Conservation Area (DOC)

Existing rankings

Ramsar site (Manawatt Estuary)

Ramsar candidate site (Manawatt River mouth and estuary)
Ecol Sites 282 & 1205

RAP 22 (Ecol Site 282)

SSWI: High

Horizons Regional Council Priority A wetland

DOC Ecosystem Management Unit rank 101

NB: 1 = high pressures

Ecological district Foxton
Estuarine classification Category B
Threatened species (number) 15

At Risk species (number) 20
Ecosystem value (score 1-5) 5

Social value (score 1-5) 5
Restoration potential (score 1-5) 3
Pressures (score 1-5) 3

Dominant habitat

Kowhangatara grassland
Pingao sedgeland
Bachelor’s button herbfield
Remuremu herbfield
Restiad rushland

Raupo reedland

Sandflats

Mudflats

Subtidal
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Figure 1.1. Manawatu River estuarine site showing the Ramsar site and candidate site boundaries.
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Figure 1.2. Manawatu River estuarine site showing areas and places mentioned in the text.
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1.2

1.2.1

Figure 1.3. Aerial photograph of the Manawati Estuary with extensive dunes at the river mouth (foreground), Foxton
township and spit (left), S-bend and Fernbird flats (in the distance). Photo: Don Ravine.

The estuarine site has been modified by the creation of an artificial channel, known as the
Whirokino Cut, effectively isolating a 7 km loop of the main channel. This, in conjunction with
a network of flood barrages in the north and east, has impacted on the site by stabilising up to
200 ha of historic wetland.

The site is recognised as internationally important for its wetland habitat for plants and animals
and in 2005 was designated a Ramsar site under the 1971 Ramsar Convention (Fig. 1.1).

Conservation values

Ecological

The broad serpentine sweep of the river has led to the formation of large, nutrient-rich mudflats
on either side of the channel. It is these that form the basis of the extensive saltmarshes, and
support the invertebrate population. A narrow sandspit at the northern end of the estuarine site
(Figs 1.3 & 1.4) separates the western saltmarsh area from the main channel. This spit has played
a significant part in reducing the impact of the river channel on the marsh (Woods & Kennedy
2008).

There are four distinct areas of vegetation in the estuarine site, as defined by Ravine (1992, 2007).
The first is the great expanse of bachelor’s button herbfield in the areas most affected by the
tide, which at around 80 ha is one of the largest populations of this species in the lower North
Island (Te Tka-a-Maui). Purua grass (Bolboschoenus caldwellii) is also common in these areas. In
the lea of the river mouth sandspit, the herbfields are dominated by remuremu, shore primrose
and glasswort. Further up the tidal zone, around the river channel, sea rush is found in bands up
to 100 m wide. Sharp rush is an aggressive coloniser of the sea rush population. Finally, in the
tidal flats, oioi and saltmarsh ribbonwood dominate the high tide area. Raupd dominates in three
artificial ponds originally created in the saltmarsh for duck shooting. Other significant species
include taupata, toetoe, flax, and horse’s mane. Sea sedge and native musk are two uncommon
species known to be found in the estuarine site; Selliera rotundifolia could still possibly be
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Figure 1.4. The ‘Fernbird Flat’ saltmarsh area in the Manawatu Estuary is habitat for a population of fernbirds.

growing amidst the remuremu, and New Zealand iris and sebaea are known to have occurred
historically in the sand dunes (Ravine 2007).

Buffering the site, sand coprosma occurs in bushy patches in stable sand dunes behind some
tidal flats. On the sand dunes at the mouth of the river, kowhangatara and pingao dominate, with

patches of sand pimelea present.

In total, 32 native plant species have been recorded from the mudflats and saltmarsh (Royal
Forest and Bird Protection Society 2004).

The site is a nationally important site for migratory shorebirds and wading species, attracted

by the large, invertebrate rich tidal flats. At least 95 bird species have been recorded in the site
(OSNZ, cited in Royal Forest and Bird Protection Society 2004), seven of which were singled out
as significant in the site’s Ramsar application (Royal Forest and Bird Protection Society 2004;
Leckie 2005). The most notable of these is the wrybill; a significant portion of the population
over-winters here. The large eastern saltmarsh is known locally as ‘Fernbird Flat’ (Figs 1.4 and
1.5), as it provides habitat for a population of fernbirds (Ravine 2007). Other significant species
include banded dotterel, Caspian tern, white-fronted tern, spotless crake, the black-fronted tern,
and little black shag (Ravine 2007). Fernbirds, crakes and bitterns are particularly associated
with the artificial ponds. The bar-tailed godwit arrives in the estuarine system (typically 200

to 300 birds) during spring, following its migration from the Northern Hemisphere. Some bar-
tailed godwits (c. 50 birds) overwinter in the estuarine site each year. Smaller numbers of red
knot are summer migrants and usually associate with the godwits. Numerous other common and
uncommon shorebirds, waders and waterfowl feed and roost here, notably variable oystercatcher,
South Island pied oystercatcher (summer), pacific golden plover (summer migrant), royal
spoonbill, grey teal, paradise shelduck and black shag. Shore plover used to be found in small
numbers, coming from Mana Island, but this population is now locally extinct.
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Figure 1.5. Manawatt River northern intertidal flats. In the foreground is three-square sedgeland, with clumps of sea rush. In
the middle of the photo is the narrow sandspit area with a variety of birds present. Photo: Helen Kettles.

Sixteen migratory native freshwater fish species have been recorded in the catchment, including
eight species listed as ‘At Risk: Declining’ (longfin eel, giant kokopu, shortjaw kokopu, kaaro,
inanga, redfin bully, torrentfish and lamprey; Allibone et al. 2010). Ravine also notes that the
estuarine system is a vital breeding ground for inanga. In fact, a recent survey carried out by
Horizons Regional Council, members of the local iwi and DOC have located extensive inanga
spawning sites, noted as being potentially the largest known site in the country (Hans Rook,
DOC, and Mike Hickford, University of Canterbury 2013, pers. comm.). Several coastal marine
species are resident or frequent visitors to the estuarine site, including kahawai, black flounder,
grey and yellow-eyed mullet (Royal Forest and Bird Protection Society 2004), and the estuarine
stargazer (Hicks & Bell 2003).

Although the large numbers of birds in the estuarine system are attracted by the abundant
marine invertebrate biomass in the tidal sediments, there is little information regarding the
species composition of the invertebrate animals. Asher & Stark (1988) measured ‘microfauna
density’ in core samples, and estimated 23 000 individuals per square metre, while Stringer et al.
(1992) recorded the presence of a variety of invertebrate groups, including amphipods, insects,
crabs, and molluscs. Polychaete worms were particularly significant. The dunes at the river mouth
provide habitat for katipé spiders, although numbers have declined in recent years (Ward 1998;
Griffiths 2006 (cited in Ravine 2007)).

There are old records of northern grass skink, brown skink and a green gecko species in the area
and further survey is warranted, especially in the dunes and wetlands.

This chapter is not intended as a detailed summary of the site as much research, especially
relating to birds and vegetation, is available elsewhere.

Table 1B lists native species present in, or utilising, the estuarine system.
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Table 1B. Native species present in, or utilising, the Manawatu River estuarine system.

GROUP SPECIES GROUP SPECIES
Threatened/At Risk plants ~ Native musk* Birds continued Reef heron+
Sea sedge” Royal spoonbill*
Selliera rotundifolia* Scaup
Birds Arctic tern Sharp-tailed sandpiper
Australasian shoveler South Island pied oystercatcher*
Australian coot Southern black-backed gull
Banded dotterel+ Spotless crake*
Bar-tailed godwit* Spotted shag
Bittern+ Spur-winged plover
Black-billed gull+ Swamp harrier
Black-fronted dotterel Terek sandpiper
Black-fronted tern+ Turnstone
Black-tailed godwit Variable oystercatcher*
Caspian tern+ Welcome swallow
Cattle egret White heron+
Chestnut teal White-faced heron
Common tern White-fronted tern*
Crested tern White-winged black tern
Curlew sandpiper Wrybill+
Dabchick+ Fish Banded kokopu
Fairy tern+ Black flounder
Far eastern curlew Common bully
Fernbird* Common smelt
Gannet Estuarine stargazer
Glossy ibis Giant bully
Great knot Giant kokopu*
Greenshank Grey mullet
Grey duck/mallard hybrid Inanga*
Grey plover Kahawai
Grey teal Koaro*
Gull-billed tern Lamprey+
Hudsonian godwit Longfin eel*
Kingfisher Redfin bully*
Little black shag* Rough skate
Little egret Sand flounder
Little shag Shortfin eel
Little tern Shortjaw kokopu+
Marsh crake* Spotty
New Zealand dotterel+ Sprat
New Zealand pipit* Torrentfish*
Pacific golden plover Yellowbelly flounder
Paradise shelduck Yellow-eyed mullet
Pectoral sandpiper Aquatic macroinvertebrates  Cockle
Pied shag+ Mudflat snail
Pied stilt* Mud snail (P. estuarinus)
Pikeko Paddle crab
Red-billed gull+ Pipi
Red knot Tunnelling mud crab
Red-necked stint Threate'ne'd/At Risk Katipo spider*
terrestrial invertebrates

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.
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1.3

1.4

Recreational

The town of Foxton Beach, on the north shore of the estuarine system, is a popular holiday
destination. While many activities are centred on the beach rather than the estuarine site,

the area is still popular for recreational walking, swimming, boating, fishing, duck shooting,
whitebaiting, birdwatching and more recently kite surfing. The dunes at the mouth of the site are
one of the few such habitats in the lower North Island (Te Ika-a-Maui) where recreational off-
roading is still legally permitted.

Catchment properties

The Manawati River, the second largest in the North Island (Te Tka-a-Maui), rises on the east side
of the Ruahine Ranges, draining the northwestern Wairarapa and southern Hawke’s Bay, before
passing across the divide via the Manawati Gorge. The catchment covers an area of 586 840 ha
and contains five major tributary rivers (the Upper Manawatii, Mangahao, Mangatainoka,
Pshangina, and Oroua). The Mangatainoka River has been identified as a key national site for
shortjaw kokopu (Allibone & Chadderton, cited in MacDonald & Joy 2009). There are also various
townships near the river: Dannevirke, Pahiatua, Eketahuna and Woodville east of the gorge and
Palmerston North and Foxton to the west.

Eighty percent of the catchment area is farmed. In such a large catchment, with diverse land
use, water quality is negatively influenced by a variety of sources, including diffuse agricultural
runoff, seepage from landfills and septic tanks, industrial and town wastewater discharge, and
urban runoff (MacDonald & Joy 2009). Gibbard et al. (2006) showed significant increases in
nitrogen and dissolved phosphorus in the river over the period from 1989-2004. The water
quality of the Manawatt River is currently ranked fair’ for nitrogen concentration at Whirokino
(meets the One Plan target 40-60% of the time) and the river is almost always too phosphorus
rich (Horizons Regional Council 2013).

The river is prone to flooding, particularly on the Manawatt Plains. Stopbanks contain the
estuarine system, and many kilometres of the river upstream. The Whirokino Cut (a channel
constructed in 1942) and the Moutoa Floodway form part of these flood control works. Ravine
(2007) maintains that these have minimal impact on the estuarine system itself, other than a
higher than normal peak flow during flooding.

There are numerous areas along the Manawatt River that DOC has jurisdiction for, including
the Awahou Conservation Area and the Manawat River Marginal Strip, near the upper end of
the estuarine system. The lower area of the Manawata River, including the Whirokino Cut (Fig.
1.4), is also a Ramsar candidate site and has two additional DOC-managed areas: the Harbour
Recreation Reserve and the Foxton Marginal Strip.

Threats

A range of mammals are likely to be present at the site. There is evidence that mammals can
cause significant disturbance to flocks of wading birds in open habitats and may directly prey

on some. Nesting birds within the estuarine environment are at increased risk from predators.
Rabbits, hares and sambar deer are also present, and can do considerable damage to native
vegetation. In the past, cattle have occasionally grazed on the fringes of the saltmarsh at Fernbird
Flat and trampling has contributed to physical damage to the ecosystem and assisted the spread
of pasture weeds.

There are unconfirmed reports of rainbow skinks at Foxton Beach settlement. Further
confirmation of these records would be desirable, as this species has unknown impacts on native
reptiles and terrestrial invertebrates but can reach extremely high densities.
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Spartina has historically been a significant ecological weed in the estuarine system but has been
controlled through a sustained programme of spraying over several years (Ravine 2007). Now
only a few plants remain, mainly along the path of a single channel in the mudflats (McKinnon
2009). Tall fescue and sharp rush are invading the saltmarsh from the pasture to the east; these
species can potentially compromise the habitat for fernbirds by forming impenetrable swards.
Other common ecological weed species found at the site, such as reed sweetgrass, pampas,
gorse, and tree lupin do not necessarily pose the threat that they do in smaller habitats, but still
contribute to the degradation of the environment.

The water quality is poor and the improvement of water quality in streams in the Horizons Regional
Council boundaries has been targeted in their proposed regional plan—the One Plan—with the aim
of reducing agricultural and urban contamination within 20 years (Environment Court 2012).

The concentration of heavy metals in the sediments at the northern end of the site have been found
to be below the ANZECC interim sediment quality guideline values (Woods & Kennedy 2008).

Changes in land use throughout the catchment during the 20th century have led to increases
in sedimentation in the site. Analysis of historical data has shown that increased silt loads have
significantly altered the course of the river and the extent of the mudfiats since 1950 (Woods &
Kennedy 2008).

Conservation management

Current

A number of different stakeholders have responsibilities for the estuarine site.

The Manawati Estuary Trust is a key community organisation made up of local representatives
from the Royal Forest and Bird Protection Society and OSNZ, and plays a strong role in
conservation advocacy, public education, and coordination of community interest groups in the
estuarine system. The Trust was instrumental in lobbying for Ramsar status for the site.

As mentioned, a number of iwi have strong cultural ties with the Manawati River as a whole,
including several groups from the headwaters in the Wairarapa and Hawke’s Bay, and maintain
strong interests in management of the Estuary.

A Management Plan for the Estuary, as part of the Ramsar requirements, has recently been
revised, for a10 year period, by the Manawati Estuary Management Team which includes central,
regional and local government, tangata whenua and the Manawati Estuary Trust (Manawati
Estuary Management Team 2015). The Plan includes annual action planning and will be reviewed
biennially. They intend to develop activity plans for plant and animal pests, at risk plants, habitat
and shellfish, undertake a knowledge gap analysis and enhance educational opportunities and
awareness of the site, They will explore opportunities to expand the Ramsar site (e.g. into the
Foxton Loop) and purchase the privately owned portion of Fernbird Flat. This Plan updates one
produced by the Manawatl Estuary Trust (Ravine 2007).

In 2010 an Accord was signed by numerous organisations to take collaborative action to improve
the state of the Manawatii River. An Action Plan was then developed (Manawati River Leaders
Forum 2011) which aims to improve catchment management including reducing sediment runoff,
point discharges and non-point runoff and loss of habitat for native fish and birds. Through the
Fresh Start for Freshwater Clean-up Fund the Ministry for the Environment has awarded $5.2
million to restore the health of the Manawati River by improving water quality, enhance habitats
for native fish species and involve the community in restoration activities.

DOC has jurisdiction for around 100 ha of the site within different blocks: the Foxton
Conservation Area, the Foxton Harbour Improvements Reserve, and the Manawatti Estuary and
River Marginal Strips. These areas are mainly mud and sandflats. Horowhenua District Council
administers the dunes and sand bar at the mouth and along the north side of the estuarine
system as part of the Foxton Beach Coastal Reserves. This area comprises various reserves with
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differing restrictions in place e.g. no motorbikes, horse riding or dogs. While the dunes at the
mouth of the river are a designated 4WD area, access to the mudflats of the estuarine site by
recreational vehicles is not permitted. This activity, and more recently kite surfing, can have
impacts on wildlife and has required some education and management.

The southern margin, while technically Crown Land, is leased to a private forestry company as
part of the Waitarere Forest. The leasee controls access on the south bank and is responsible for
fire control. A significant portion of Fernbird Flat is privately owned and is lightly grazed. DOC
and Horizons Regional Council are jointly responsible for administering any part of the estuarine
site designated Crown Land, but not otherwise allocated. No monitoring is carried out in the
estuarine system.

A network of boardwalks has been constructed in the saltmarsh to facilitate whitebaiting and
duck shooting in the estuarine site. The Ministry of Primary Industries regulates all other
recreational fishing and shellfish gathering.

Recently, a large portion of DOC management has focused on spartina control in the estuarine
site (Ravine 1992, 2007) using ground-based spraying. Spartina is still present, but the area is
greatly reduced (McKinnon 2009). A significant area of the mudflats has been recolonised by
the native herb bachelor’s button as a result. A large range of pest animal and plant species are
controlled by Horizons Regional Council and Horowhenua District Council under the Manawatt-
Wanganui Regional Pest Animal Pest Management Strategy (Horizons Regional Council 2009),
the Regional Pest Plant Management Strategy (Horizons Regional Council 2007), and the Foxton
Beach Coastal Reserves Management Plan (Horowhenua District Council 2009) respectively.
Restoration efforts in the estuarine system and dunes have been largely driven by the Manawatt
Estuary Trust. Recently, these have included planting of riparian vegetation, enhancement of
whitebait spawning habitats (supported by the He Tini Awa Trust”), and the construction of

a visitor viewing platform. These programmes have been supported and funded by all three
governmental bodies and several private organisations.

Save Our River Trust (SORT) has been working to reintroduce more water from the main river
channel into the Loop by establishing a new channel from the river (from just west of the power
boat ramp and running north for about 400 m to the loop). Their activities have also included
clearing and killing willows and ecological weeds, fencing off the cattle on Matakarapa Island
from the Loop (with help from Horizons Regional Council) and planting giant flax on the banks
of the Loop. The local Wildlife Foxton Trust is also undertaking a stewardship role for the

area. With the region’s wetlands restored the ‘Foxton Everglades’ could become a major tourist
attraction.

The public technically have legal access to the Crown-owned areas of the estuarine site via
Foxton Beach, but passage by foot into the saltmarsh is impractical. Access over private land via
the boardwalks to Fernbird Flat is only by arrangement with the landowner.

Although the estuarine system is listed as a Ramsar site and a Recommended Area for
Protection, there is currently little specific legal protection of the estuarine ecosystem and
surrounding land. The subitidal and intertidal areas, and the dunes of the Foxton Beach Coastal
Reserve, would be broadly protected under the Horizons Regional Council Proposed One Plan as
coastal habitats (Horizons Regional Council 2008).

Potential

Given the large amount of restoration underway in relation to the Manawat River catchment it
would be useful to include monitoring of the estuarine system including measures water quality,
sediment and biological communities in and on the sediment. This would provide important
information about the state of the feeding ground for the wide variety of birdlife that utilise

the area. Horizons Regional Council are currently investigating options for monitoring of the
estuarine environment (A. Madden, Horizons Regional Council 2015, pers.comm.).

7 http://www.horizons.govt.nz/about-us/people-and-careers/grants-and-sponsorship/he-tini-awa-trust/
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1.6

The area would benefit from the creation of a Wildlife Reserve in the estuarine area, contiguous
with the existing Foxton Beach Coastal Reserves. This reserve should be managed primarily as
a wildlife conservation area, while still catering for the administration of recreational pursuits.
Management of such a reserve would be best served by a partnership between DOC, Horizons
Regional Council, tangata whenua, and the Manawatt Estuary Trust, in consultation with other
interest groups. It would be good to include recreational users of the site in the management
process through their own administrations, following the model of the 4WD clubs. This would
allow greater awareness of the significance of the estuarine system and its wildlife, and facilitate
sustainable recreational use in the environment. Coordination of this aspect could be managed
by the Trust.

The vegetated sandspit between the marsh area and the river channel has grown in extent over the
years due to sand blowing inland from the mobile foredune (Woods & Kennedy 2008). This area

is important as bird feeding habitat, and should be monitored to ensure that dune management
strategies do not have inadvertent adverse impacts. The Foxton Beach Coastal Reserves
Management Plan outlines plans to help stabilise foredunes by planting a buffer of native sand-
binding plants and managing access to the area (Horowhenua District Council 2009).

The control of spartina has reached a point where techniques currently employed may no longer
be effective (McKinnon 2009). McKinnon suggests aerial spraying may be necessary to ensure
the elimination of the remaining plants, followed by ongoing monitoring to ensure that any
regrowth is removed. It would be desirable to implement control strategies for other ecological
weed species, particularly sharp rush and tall fescue.

Reports of rainbow skink are concerning. This species is listed as an Unwanted Organism, and
it should be reported to Horizons Regional Council or DOC if sightings are confirmed. In the
meantime, it may be prudent to monitor the dunes and estuarine margins for the presence of the

species.
Further work to locate, document, and restore inanga spawning sites would also be valuable.

It appears that significant areas of the estuarine system are self-restoring following ecological
weed control (Ravine 2007); it may only be necessary for ongoing habitat restoration efforts to
focus on continued monitoring of the situation, continued ecological weed control if necessary,

and targeting key sites for restoration planting.
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2.1

2.2

2.2.1

Wairarawa Stream

Site description

Wairarawa Stream passes through the coastal settlement and dunes of Waitarere before reaching
the sea over the sandflats. The outlet is unconstrained, and changes its course across the beach
frequently (Table 2A, Figs 2.1 & 2.2).

Table 2A. Wairarawa Stream site information (see also Fig. 2.1).

SITE NAME WAIRARAWA STREAM
Location Waitarere
NZTM (coordinates) 1786182 5509188
NZ Topo50 BN33 862 092
Area Approx. 1 ha
DOC Office Te Papaioea / Palmerston North Office
Councils Horowhenua District Council, Horizons Regional Council
Land status (tenure) Waitarere Domain (Horowhenua District Council)
Newman Esplanade Reserve (Horowhenua District Council)
Existing rankings Ecol Sites 1204 & 1205
Ecological district Foxton
Estuarine classification Category B
Threatened species (humber) 1
At Risk species (number) 6
Ecosystem value (score 1-5) 2
Social value (score 1-5) 2
Restoration potential (Score (1-5) 3
Pressures (score 1-5) 2
NB: 1 = high pressures
Dominant habitat Tall fescue grassland
Reed sweetgrass grassland
Sandflats

Conservation values

Ecological

The lower reaches of the estuarine system is situated amongst rapidly accreting dunes (Wildland
Consultants 2011) that have no developed indigenous vegetation to buffer the stream banks.
Occasional specimens of taupata and flax are present along the banks. Three-square is present in
small patches along the margins of the waterway.

Some threatened or at risk native species in the adjacent dunes include sand tussock,
kowhangatara, pingao, sand pimelea and sand coprosma (Milne & Sawyer 2002), although

none occur within the estuarine site itself.

A variety of shorebirds are present on the beach adjacent to the outlet, although not in abundance
(M. Todd 2009, pers. obs.). Red-billed and southern black-backed gulls, variable oystercatchers,
pied stilts, spur-winged plovers and a single black shag were all seen roosting.

Wildland Consultants (2007) list inanga, shortfin eel, and yellow-eyed mullet as present in the
estuarine area, noting that the inanga appeared to be unable to migrate further upstream because
of the dense growth of aquatic plants, particularly water celery. A perched culvert upstream will

also be preventing migration (L. Brown, Horizons Regional Council 2013, pers. comm.).

Table 2B lists native species present in, or utilising, the Wairarawa Stream estuarine system.
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2.2.2

Wairarawa Stream
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Figure 2.1. Wairarawa Stream estuarine site showing areas and places mentioned in the text.
Recreational

The stream margin is used as access for recreational visitors to the beach and some whitebaiting

does occur.
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Figure 2.2. The mouth of the Wairarawa Stream flows across beach sandflats, with dunes on either side. Photo: Matt Todd.

Table 2B. Native species present in, or
utilising, the Wairarawa Stream estuarine
system.

GROUP  SPECIES

2.3 Catchment properties

The stream drains the Wairarawa lagoons, a small dune
lake system at the rear of the Waitarere settlement,

Birds Bar-tailed godwit* approximately a kilometre from the beach. Several small
Black shag® waterways feed into the Wairarawa lagoons, draining an
Pied stilt* area of around 2000 ha, comprising farmland and small
Red-billed gull+ areas of dune wetland. Otiiroa Lake No. 3, a Priority One
Southern black-backed gull Recommended Area for Protection (Ravine 1992) is part

Spur-winged plover of this lagoon network.

Variable oystercatcher*
White-fronted tern*

Fish Inanga*
, 2.4 Threats
Shortfin eel
Yellow-eyed mullet The estuarine system has a severe ecological weed

] ] ] problem. Lining the banks for most of the length of the
Note: Little detailed survey work for animals

has been carried out in many estuarine systems estuarine margin is a thick mosaic of exotic tall fescue,
and this is reflected in the site species lists;
+ denotes Threatened species and * At Risk

species. other exotic grass species also present. Large mats of reed

buffalo grass, and browntop (Fig. 2.3), with a number of

sweetgrass are beginning to clog the estuarine waters
in parts, and water celery is abundant. Watercress, monkey musk and parrot’s feather (Fig. 2.3
foreground) are also present in patches. Coastal wattle and giant reed are both present adjacent
to the upper tidal reaches; both have the potential to form dense colonies in the dunes and stream
margins, to the exclusion of other species. A combination of control methods will be necessary if

the stream is to be cleared of aquatic, emergent and terrestrial ecological weed species.

A range of mammals are likely to be present but their impacts have not been assessed at this
site. Uncontrolled domestic pets, particularly dogs and cats, or people can cause significant
disturbance effects on wildlife.

The abundance of filamentous brown algae (periphyton) and aquatic weeds indicate elevated
nutrient levels, the result of contamination by nitrates and phosphates. The source of this is
uncertain, but could be due to a combination of several factors, including diffuse agricultural

runoff.
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2.5

2.5.1

Figure 2.3. Ecological weeds (e.g. parrot’s feather in the foreground) are abundant along the margins of Wairarawa Stream
and in the waterway of the tidal area Photo: Matt Todd.

The stream is culverted as it passes underneath roads in the settlement. At least one of these

culverts (Rua Road) has been scoured by erosion at the downstream end, leaving it exposed and
hanging above the surface of the water. This is likely to be acting as a barrier to passage further
upstream by inanga (M. Todd 2010, pers. obs.). Wildland Consultants (2007) suggested that the

dense growths of water celery also form a significant barrier to inanga passage upstream.

Conservation management

Current

A restoration plan for Waitarere Beach, including the entire Wairarawa Stream, is being
implemented by Horizons Regional Council and Horowhenua District Council (Wildland
Consultants 2011). This work includes ecological weed control strategies with excellent reduction
of coastal wattle from the toe of the foredune to the housing. Other ecological weeds treated
include cape ivy, boxthorn, climbing dock, yucca, tree lupin and exotic conifers. Enhancement

of the indigenous habitat has involved Horizons Regional Council assisting a community group
to propagate spinifex seedings which they hope to extent to a wider range of ecosourced native
species. A small section of walking track to the Wairarawa lagoons has been constructed by

Horowhenua District Council. The waterway has no protection in the form of fencing.

The site is currently managed as part of the Waitarere Beach domain and Newman Esplanade
Reserve, and the area is undergoing dune restoration by Horowhenua District Council.
Information boards outline the restoration process at the road end by the surf club. Horizons
Regional Council monitors water quality in the stream for swimming risk on a weekly basis
during the summer. This focuses on E. coli levels as an indicator of faecal contamination.
Generally, water quality in the stream mouth is rated as a ‘Poor’ in this regard (Horizons Regional
Council 2012).
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2.5.2 Potential

As the estuarine area runs through the domain and esplanade reserve, inclusion of the stream
banks in the restoration programme would be appropriate. Rushes such as wiwi, oioi (both found
elsewhere on the coast), and three-square (already present) could be planted along the margin,
augmented by riparian planting of flax and toetoe. This would also assist in the enhancement of

water quality by acting as a filter for nutrients.

The rough footpath that passes through this area is poorly formed, occasionally coming within
centimetres of the stream bank. This could be better defined, keeping foot traffic clear of the
margin to reduce erosion. In addition, a fence could be erected along this path in order to

protect native plantings.

Improvement of water quality in streams in the Horowhenua and Manawati has been targeted
by Horizons Regional Council through the One Plan, with the aim of reducing agricultural
contamination (Environment Court 2012).
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3.1

3.2

3.2.1

Hokio Stream

Site description

The Hokio Stream mouth is a small tidal river mouth type of estuarine system, spilling over the
sandflats of the beach. (Table 34, Figs 3.1, 3.2). The stream is tidal for perhaps a kilometre. The
settlement of Hokio Beach is immediately adjacent to the upper estuarine area, and the area has
been modified and disturbed by housing and vehicles. A vehicle bridge crosses the upper tidal
reaches and vehicle tracks run along both banks to the beach. The stream mouth is dynamic, and
in storms can undercut the dunes to the south of the estuarine site. Due to its dynamic nature,
and risk to flooding to the township, the stream mouth has been cut straight through to the sea

a number of times in its history. The sandflats support herbfields, although tall fescue and other
ecological weed species are abundant. The banks of the upper estuarine area are steep and
dominated by grasses.

Conservation values

Ecological

The beach at the mouth is devoid of vegetation, but the flats at the rear of the beach, where the
stream forms two loops, have historically had herbfield areas dominated by bachelor’s button
(Figure 3.3). Although common in the region batchelor’s button does not generally dominate
large patches, as it has done here. Other species found in these areas include remuremu, sharp

spike sedge, and mudwort, while three-square fringes the low water mark. Patches of wiwi,

Table 3A. HoOkio Stream site information (see also Fig. 3.1).
SITE NAME HOKIO STREAM
Location Hokio Beach
NZTM (coordinates) 1784582 5503787
NZ Topo50 BN33 846 038
Area 10 ha
DOC Office Te Papaioea / Palmerston North Office
Councils Horowhenua District Council, Horizons Regional Council
Land status (tenure) Private
Existing rankings Ecol Site 26

WERI: 2, SSWI: Moderate
Horizons Regional Council Priority D Wetland

NB: 1 = high pressures

Ecological district Foxton
Estuarine classification Category B
Threatened species (number) 5

At Risk species (number) 10
Ecosystem value (score 1-5) 3

Social value (score 1-5) 4
Restoration potential (score 1-5) 3
Pressures (score 1-5) 3

Dominant habitat

Tall fescue grassland

Reed sweetgrass grassland
Willow treeland

Bachelor’s button herbfield
Sandflats

Subtidal
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Figure 3.1. HOokio Stream estuarine site showing areas and places mentioned in the text.
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Figure 3.2. View of the Hokio Stream mouth and ‘Cut’ in 2015 just after realignment for flood management. Photo: Helen Kettles.

40

Figure 3.3. In 2009, prior to flood management operations, bachelor’s button formed large swathes on the sandflats of the
Hokio Stream mouth. Photo: Matt Todd.

knobby clubrush and Schoenus nitens are scattered across the flats. Further up the tidal reaches,
near the settlement, the banks are steeper, and larger shrubby species are found. Toetoe, giant

umbrella sedge, taupata, and flax are all present in patches. Raup®é is found at the saltwater limit.

Two notable plant species occur in the vicinity; sand coprosma and sand pimelea (de Lange 1993)
have both been recorded in the dunes. Selliera rotundifolia (de Lange 1993%) was known to occur
on the sandflats, and possibly also in the dunes. Sebaea was recorded here by Ogle (1989) but is

no longer present.

The large sandflats are excellent roosting and feeding habitat for a wide range of shorebirds and
waders, with southern black-backed gulls forming particularly large flocks that stretch along the
beach. Red-billed gulls, variable oystercatchers, and pied stilts are also common. Waterfowl feed
in the narrower, upper reaches of the tidal area. This estuarine site was included in the OSNZ
(2007) river mouth bird survey.

8 BioWeb is a system which holds much of DOC’s national data about New Zealand’s natural heritage, including observations of
plants and animals. Public access to BioWeb is currently restricted and must be obtained through DOC.
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Table 3B. List of native species present in, or utilising, the Hokio Stream estuarine system.

GROUP SPECIES GROUP SPECIES
Threatened/At Risk plants Selliera rotundifolia* Birds continued Spur-winged plover
Birds Banded dotterel+ Variable oystercatcher”

Welcome swallow

White-faced heron

White-fronted tern*
Fish Banded kokopu

Common bully

Bar-tailed godwit*
Black-billed gull+
Black-fronted dotterel
Black-fronted tern+
Caspian tern+

Grey duck/mallard hybird

Common smelt

Giant kokopu*
Pied stilt*

Inanga*
Red-billed gull+ Longfin eel*
South Island pied oystercatcher* Shortfin eel
Southern black-backed gull Torrentfish*

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.

3.2.2

3.3

Eight migratory native freshwater fish have been found in the catchment, including four that
are listed as ‘At Risk: Declining’ (longfin eel, giant kokopu, inanga and torrentfish; Allibone et
al. 2010). The tall fescue in the upper estuarine area would provide good spawning habitat for
inanga. A population of lacustrine common smelt (reproduce in the lake but non diadronmous
due to a weir acting as a barrier to the sea) was located recently in Lake Horowhenua during
an electric fishing survey (Tana 2013). A recent survey also determined that large numbers of
eel (primarily shortfin eel) were living in the in the lake however these were almost entirely

of a small size, consistent with heavy fishing pressure from commercial and/or recreation eel
fisheries. Tempero (2013).

There are no records of lizards at this site, although the dunes and driftwood could provide
suitable habitat for several species of lizard. Invertebrate records are also limited.

Table 3B lists native species present in, or utilising, the Hokio Stream estuarine system.

Recreational

The estuarine system is bordered to the west by the coastal settlement of Hokio Beach, and
access tracks to the beach run along both sides of the stream. During the summer, the beach is a
popular holiday spot for swimmers, sunbathers, and walkers. Recreational fishers visit year round,
surf casting from the beach and, less frequently, fishing in the stream. Recreational boats are
often launched from the stream mouth. The stream is also popular for whitebaiting.

Catchment properties

The stream is the sole outlet for Lake Horowhenua. The catchment covers around 7000 ha
(MacDonald & Joy 2009), mainly drained by streams flowing into Lake Horowhenua from the
surrounding coastal plain. Apart from the town of Levin, the area consists almost entirely of
farmland (largely sheep and beef with some dairying), with some horticulture, and coastal

dune wetlands. Water quality in the lake and stream is regarded as extremely poor (Manawati-
Wanganui Regional Council 1998; MacDonald & Joy 2009), there having been a history of
discharge of sewage, from the Levin township, and ongoing diffuse land use and stormwater
inputs. The site of the old Levin landfill is some 3 km upstream and potentially contributes to this.

The lake level (height required by legislation) is maintained by a weir across the stream, near its
outlet from the lake.
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There are a few Recommended Areas for Protection in the catchment, including those associated
with Lake Horowhenua: Whitiki Bush and Swamp (51 ha) and Lake Horowhenua West Bush

(6 ha) (Ravine 1992). DOC also manages the Hokio Stream Public Reserve, approximately 500 m
up from the bridge and alongside the Hokio Stream Esplanade Reserve managed by Horowhenua
District Council.

Threats

Water quality in the stream is acknowledged to be poor, mainly due to long-term issues with high
nutrient levels and eutrophication in Lake Horowhenua (Manawati-Wanganui Regional Council
1998; Gibbs 2011). Monitoring by Horizons Regional Council (2013) puts both the nitrogen and
phosphorus concentrations at ‘poor’ (i.e. meets the One Plan target only 20-40% of the time).
Gibbs (2011) has identified a range of probable causes of the poor water quality in the lake,
including (but not restricted to) historic discharge of raw sewage from Levin into the lake (a
practice discontinued in 1987), and diffuse runoff from intensified agriculture in the catchment.

Population numbers of native fish species in the stream are in advanced decline (Manawati-
Wanganui Regional Council 1998), and it is likely that pollution is a major part of the reason.
Nutrient enrichment of the stream also promotes the build-up of algal growth, which in turn
leads to anoxic sediments and eutrophication. Gibbs (2011, 2012) suggests that the problem

is exacerbated by the presence of the weir preventing sediment flushing. Perch are also in the
stream and in the tidal areas (MacDonald & Joy 2009). The weir on the Hakio Stream outlet
would prevent migration/movement of a range of fish species including shortfin and longfin eel,
grey mullet, smelt, inanga and black flounder.

Adjacent to an urban area, feral pest incursions are recurring threats to birdlife. Human
disturbance is significant, as the area is a popular site with recreationalists. Domestic dogs
frequently accompany their owners on the beach and also cause a disturbance to wildlife.

The upper tidal reaches have a severe ecological weed problem. The margins are inundated with
an assortment of mat-forming weed species, particularly reed sweetgrass (Fig. 3.4), which have
almost totally displaced any native species. Other weeds of particular concern include oxygen

Figure 3.4. Reed sweetgrass and riparian ecological weeds are abundant in the waterway of the Hokio Stream.
Photo: Matt Todd.
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3.5.1

3.5.2

weed and parrot’s feather in the waterway and a stand of giant reed on the sandflats of the lower
part of the site. Purple loosestrife, an unwanted organism, is known around Lake Horowhenua
and the Hokio Stream and estuarine system (Giddy 2001).

Common ecological weeds are also found throughout the ecosystem. Tall fescue can be seen
everywhere and is the most common species in the ecosystem. Buffalo grass, Mercer grass,
pampas grass, gorse and dock are present along the banks (Fig. 3.4), while watercress and

monkey musk are in the waterway.

Vehicles are allowed on the beach, with few restrictions enforced. Not only does this adversely
impact the vegetation and wildlife, but vehicles are frequently dispersal vectors for ecological
weeds, and their passage creates a disturbance of the ecosystem that can facilitate the incursion

of ecological weed species.

The river mouth has also traditionally been moved around to take it straight to the coast rather
than forming south along the beach. This practice poses a threat to the functioning of the
ecosystem. In 2015 this was undertaken (‘Hékio Cut’) under emergency works provisions of

the RMA to alleviate the risk of flooding to infrastructure and health and safety (septic tank
seepage). This diversion of water flow resulted in blocking the flow to the main wetland area,

a physical loss of 0.1 ha of wetland habitat (raups) and 1 km of stream length which supported
inanga spawning. This also greatly reduced regional rare large patches of bachelor's button An
offset funding of $20,000 over 2 years was paid into the Horizon Regional Council’s Hei Tini Awa

Trust for restoration initiatives.

Horowhenua District Council (2008) has targeted Hokio Beach for future development. In
particular, the area adjacent to the southern margins of the estuarine site has been highlighted as
suitable for low-density housing which has potential to result in further disturbance to the habitat

of the lower part of the ecosystem and the adjacent sand-dunes.

Conservation management

Current

Active management by Horowhenua District Council appears to be restricted to the esplanade
reserve adjacent to the bridge and settlement along the Hokio Stream. Despite bylaws regulating
vehicle access to the beach (Horowhenua District Council 1999), there are no apparent

restrictions in place to prevent inappropriate vehicle use.

The waterway is managed by Horizons Regional Council under the Lake Horowhenua and
Hokio Stream Catchment Management Strategy (Manawati-Wanganui Regional Council

1998), in conjunction with Horowhenua District Council, DOC, and Horowhenua Lake Trustees
(representing local landowners and Muatpoko). The priority of the Strategy is to improve

water quality and aquatic biodiversity in the catchment through identification, alleviation, and
monitoring of contamination sources, and through restoration of riparian habitats. Ecological
weed control, including purple loosestrife, is being undertaken by Horizons Regional Council. In
conjunction with iwi they are also undertaking some restoration planting of species such as flax,

toetoe, and taupata along the stream margins.

Potential

The priority for biodiversity restoration in the estuarine system is a long-term plan for
management interventions currently needed to manage flooding risk to the approximately 25
Hokio Beach residents. It has been estimated that the stream mouth will reorient to the south
again in 9 years (Lambie 2015) therefore this is an ongoing management issue. An assessment of
the options for management should take into account sealevel rise and the hydrological needs of
the wetland area. In particular, exploring options in the shortterm to allow some water movement
back into the wetlands should be undertaken.
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In the long-term another priority issue is improvement in the water quality, an issue that is
tightly bound to the management of Lake Horowhenua. Gibbs (2011) suggests several intensive
management strategies to alleviate the nutrient enrichment problem in the lake, but warns that
none could be successful without strict catchment-wide regulation of both agricultural and urban
diffuse nutrient sources. He suggests longer-term strategies for ecosystem restoration in the
Lake Horowhenua Restoration Plan (Gibbs 2012), including the permanent modification of the
weir to allow increased sediment flushing and fish passage. Gibbs (2012) also notes that a vital
element of this process would be clearing obstructions such as woody debris and aquatic weed
mats from the waterway of Hokio Stream.

Generally speaking, it could be assumed that improving the water quality of Lake Horowhenua
would lead to a corresponding direct improvement in that of Hokio Stream. However, it should be
noted that Gibbs (2012) has made no analysis of potential changes in the stream resulting from
controlled sediment flushing of the lake; including the effects of periodic sustained variations

of flow rates, and the potential for elevated sediment deposition. It would be prudent for such

an investigation to be conducted prior to any alterations to the current management of the lake

outflow.

Apart from water quality, there are other issues that could also be addressed. The upper part of
the site in particular has a chronic weed problem, although several of the aquatic species are
associated with nutrient enrichment of the waterway, others are terrestrial colonisers, including
tall fescue, pampas grass, buffalo grass, and gorse. The ecological weeds will require a range of
ongoing control methods, as there are many different exotic species invading the area. Continued
restoration planting of species such as flax, toetoe, and taupata could be made along the stream
margins to supplement the existing populations and inhibit weed regrowth through overtopping.
Lower in the tidal reaches, the existing weed population could be replaced with plantings of
rushes such as wiwi, sea rush, and oioi. Saltmarsh ribbonwood is known in other estuarine
systems along the coast, and would be an appropriate species to plant.

In the dunes, any restoration schedule would require control of marram, followed by plantings of
native species: pingao, kowhangatara, sand coprosma, sand pimelea and tauhinuy, in particular.
An intact buffer of native dune vegetation along the estuarine margins would help reduce

ecological weed incurrence in the ecosystem.

The herbfields on the lower flats are particularly significant. Not only do they contain rare species
such as Selliera rotundifolia, but also mudwort, which is uncommon along this coast, and large
areas dominated by bachelor’s button, which in terms of estuarine systems in this report, are seen
elsewhere only in the Manawat Estuary. These areas require special attention to enable water flow,
control encroaching weed species, and provide fencing to prevent inadvertent damage by walkers
and vehicles. It may be appropriate to erect information panels to raise public awareness of the
significance of these herbfields and the reasons for their protection. Similarly, panels highlighting
sensitive roosting and nesting sites for birds could be erected elsewhere on the beach.

Any restoration sites in the area would require ongoing monitoring to ensure that further
establishment by ecological weeds was prevented.

Vehicle use on the sandflats and beach is an issue. The access track and parking area, for
vehicles, could be defined so as to minimise the impact of vehicles on the sensitive habitat,
reduce disturbance to birdlife, and diminish the opportunity for weed dispersal.

In addition, it would be useful to assess the legal status of the site to see if there were options

for increasing the long-term protection for the environment. Any future development in the
vicinity should include strategies to minimise the environmental impact of any habitat or wildlife
disturbance.

Locating, documenting, and restoring any potential inanga spawning sites would be valuable.
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The Lake Horowhenua Accord, which has been signed by multiple partners including local iwi,
Lake trustees and the district and regional councils, aims to target multiple issues relating to the
quality of Lake Horowhenua.
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4.2

4.2.1

Waiwiri Stream

Site description

This braided stream mouth discharges across the beach between Ohau and Hékio. The tide
penetrates about 300 m upstream, and the estuarine system is entirely within the coastal dune
system (Table 4A, Figs 4.1 & 4.2). The area is isolated, with Hokio Beach the nearest settlement,
4 km north along the beach. The stream is used as an access point for the beach; a vehicle track
runs down the middle of the bed. Apart from small patches of saltmarsh vegetation, weeds

dominate the environment (Fig. 4.2).

The stream is the sole outlet for Lake Papaitonga.

Conservation values

Ecological

Although weeds dominate the dry parts of the stream bed, there are several patches of saltmarsh,
consisting of herbfields fringed with bands of sedge. Three-square and clubrush are mixed

with areas of shore primrose, bachelor’s button, and sharp spike sedge. Selliera rotundifolia and
Schoenus nitens were recorded here by de Lange (1993). Knobby clubrush, toetoe, and flax may be
found on the very edge of the stream bed. Pingao and sand pimelea are found in small amounts
in the dunes at the mouth of the stream (A. Madden, Horizons Regional Council 20186, pers.

comm.).

During the 2009 survey, the only birds observed were roosting southern black-backed gulls. Red-
billed gulls and variable oystercatchers have also been reported from this site.

Table 4A. Waiwiri Stream site information (see also Fig. 4.1).

SITE NAME WAIWIRI STREAM

Location North of Ohau

NZTM (coordinates) 1783382 5500187

NZ Topo50 BN33 834 002

Area Approx. 1 ha

DOC Office Te Papaioea / Palmerston North Office

Councils Horowhenua District Council, Horizons Regional Council

Land status (tenure) Private

Existing rankings Ecol Sites 1201 & 1202

Ecological district Foxton

Estuarine classification Category B

Threatened species (number) 1

At Risk species (number) 5

Ecosystem value (score 1-5) 1

Social value (score 1-5) 4

Restoration potential (score 1-5) 4

Pressures (score 1-5) 3

NB: 1 = high pressures

Dominant habitat Kowhangatara grassland
Water celery herbfield
Three-square sedgeland
Sandflats
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Figure 4.1. Waiwiri Stream estuarine site showing areas and places mentioned in the text.
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Figure 4.2. Water celery is dominant throughout the bed of the Waiwiri Stream. Photo: Matt Todd.

Five migratory native freshwater fish species have been found in the catchment (MacDonald
& Joy 2009; Petrove 2009), three of which are listed as ‘At Risk: Declining’ (longfin eel, giant
kokopu, inanga; Allibone et al. 2010).

There are no invertebrate and herpetofauna records from this stream area.

Table 4B shows the distribution of native species present in, or utilising, the Waiwiri Stream

estuarine system.

4.2.2 Recreational

The stream mouth is used in current times by local recreational fishers and whitebaiters.

Table 4B. Native species present in, or utilising,
the Wairiri Stream estuarine system.

GROUP SPECIES

Threatened/At Risk plants  Selliera rotundifolia*

Birds Red-billed gull+

Southern black-backed gull

Variable oystercatcher”
Fish Banded kokopu

Common bully

Giant kokopu*

Inanga*

Longfin eel*

Shortfin eel

Note: Little detailed survey work for animals has been carried out in
many estuarine systems and this is reflected in the site species lists; +
denotes Threatened species and * At Risk species.
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4.5

4.5.1

Catchment properties

The catchment is entirely within the ancient coastal dune system between the Ohau River and
Lake Horowhenua, covering approximately 1520 ha. Land use is predominantly sheep and beef
plus some dairying. Its main feature is Lake Papaitonga (known to Muatipoko as Waiwiri),

protected as a scenic reserve by DOC.

Monitoring by Horizons Regional Council detected elevated nutrient levels in the waterway, with
a water quality rating of ‘very poor’ in 2005 (Horizons Regional Council 2005). The causes of

this are uncertain, but are likely to include diffuse agricultural runoff in the catchment. Leaching
of waste from the ‘The Pot’ (an unlined artificial pond which receives secondary treated human
effluent located about 300 m from the stream) has been shown unlikely to be a significant
contributor (see Allen et al. 2012).The water quality at the site was not reported on in the latest

state of the environment report (Horizons Regional Council 2013).

There is a high level of community interest in the ecological restoration of Lake Papaitonga. The

lake has high conservation values as a wetland, along with cultural significance for Muatpoko.

Threats

Nutrient enrichment is the largest threat to the values of this estuarine system. Weed infestation
resulting from elevated nutrients has resulted in the excessive growths of water celery and
monkey musk which have all but inundated any native vegetation in the stream bed and largely

make the area unsuitable for many bird species.

Other than the water celery and monkey musk, a variety of ecological weeds infest the dry parts
of the stream bed. Many of these are pasture species that have been introduced along the vehicle
track, such as tall fescue, browntop, white clover, and dock. Others are associated with the water

way; these include Mercer grass, reed sweetgrass and watercress.

A range of mammalian predators and browsers will be present but their impacts have not been
assessed at this site. For instance, hares and rabbits are likely in the adjoining dunes, and could
do considerable damage to new growth of native grasses and sedges such as kdwhangatara and
pingao. In a rural area, wandering stock trampling the banks of the stream and damaging the
habitat is a possibility, although no evidence of stock in the vicinity was noted at the time of
visiting.

Vehicle use of the track in the dry parts of the stream bed areas disturbs and causes compaction

of sediments, damages the native herbfields and facilitates ecological weed dispersal.

Conservation management

Current

A priority for biodiversity restoration in the estuarine system is in the long-term improvement in
the water quality. Monitoring of the workings of the sewage treatment site is a requirement of the
resource consent. Horizons Regional Council has listed the Waiwiri catchment as a priority for
nutrient management (Horizons Regional Council 2008) and has rules in place around nutrient
management and leaching rates for intensive land use (Environment Court 2012). Horizons
Regional Council are also undertaking riparian habitat restoration which will connect with
restoration being undertaken by DOC adjacent to the lake. Research and management supported
by local kaitiaki supports this approach (Allen et al. 2013).

There is no evidence of ecological weed or pest control and no fencing to exclude any wandering
stock.
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4.5.2

Potential

The ecological weed situation at this site requires monitoring, if not a comprehensive control
programme. Several of the species are particularly invasive and are capable of dispersing
upstream into Lake Papaitonga.

Locating, documenting, and restoring any potential inanga spawning sites would be valuable.

The site would benefit from management by a local community group. Sites suffering from a
similar degree of degradation elsewhere along the Horowhenua/Kapiti coast have flourished
under restoration management, and this would be a logical extension of work going on around

Lake Papaitonga.
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Ohau River

Site description

The Ohau estuarine site (Table 5A and Fig. 5.1) is a Category B estuarine system, the form of
which is dominated by a coastal sandbar. The river mouth is highly dynamic, and can move over
100 m each year; it has even historically flowed into the Waikawa Stream (Ravine 1992). There

is currently a large saline tidal pool (known as Ohau Lagoon) at the rear of the sandbar, which

is separated from the river by around 100 m (Fig. 5.2). The course of the river is known to flow
through this pool at times. Parts of the estuarine site have been significantly modified through
drainage and cultivation.

The estuarine influence extends about 3 km upstream. There are around 10 ha of saltmarsh in
patches throughout the area. The largest sites are associated with the main river channel, while
others are on the pool margins. A large remnant oxbow wetland area, called the Ohau Loop, was

largely cut off from the main flow of the river for flood protection works in the 1970s.

Table 5A. Site information for the Ohau esturine site (see also Fig. 5.1).

SITE NAME OHAU RIVER

Location 2 km north of Waikawa

NZTM (coordinates) 1782982 5497286

NZ Topo50 BN33 830 973

Area 250 ha

DOC Office Te Papaioea / Palmerston North Office

Councils Horowhenua District Council, Horizons Regional Council

Land status (tenure)

Private

Te Hakari Wetland (Te Iwi o Ngati Tukorehe Trust)
Esplanade Reserve (Horowhenua District Council)
Accretion Conservation Area (DOC)

Existing rankings

Ecol Sites 89 & 1201

RAP (2)5 (Ecol Site 89)

WERI: 3, SSWI: Moderate-High

Horizons Regional Council Priority A wetland

NB: 1 = high pressures

Ecological district Foxton
Estuarine classification Category B
Threatened species (number) 12

At Risk species (number) 16
Ecosystem value (score 1-5) 4

Social value (score 1-5) 3
Restoration potential (score 1-5) 4
Pressures (score 1-5) 3

Dominant habitat

Saltmarsh ribbonwood shrubland
Restiad rushland

Remuremu herbfield

Glasswort herbfield

Sandflats

Mudflats

Subtidal

Estuarine systems in the lower North Island

51



Ohau River

[ ] poc Protected Areas

. Ecolsite

TLA Managed Land and Reserves I
o 200 400m

Imagery: SPOT 2008

Ecolsite
#1201

Figure 5.1. Ohau River estuarine site showing areas and places mentioned in the text.
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Figure 15.2. Glasswort and remuremu herbfields (centre) on the sandflats adjacent to Ohau Lagoon. Photo: Matt Todd.

Conservation values

Ecological
Saltmarsh wetland flanks the tidal mouth of the river on both sides (Figs 5.3 & 5.4). Two-thirds

of the riverbank saltmarsh is covered by sea rush over remuremu. Oioi is found on the southern
bank, and a large band of saltmarsh ribbonwood occurs through the centre of the area. Other
notable species found in the saltmarsh include native musk, shore primrose, three-square,

glasswort, wiwi, bachelor’s button, toetoe and flax. Many other wetland plants are also present.

Significant areas of glasswort and remuremu herbfield line the margins of the pool, particularly
on the coastal side (Fig. 5.2).

Pingao and kéwhangatara are present in the dunes abutting the river mouth and pool.

Spiranthes and swamp buttercup were both recorded as occurring at this site by Duguid (1952).
Pygmy clubrush and sand tussock are known to have occurred in the vicinity (Druce 1972).

The saltmarsh and dunes support a wealth of birdlife. The area is visited by a range of migratory
waders and shore birds, along with resident species, for feeding and roosting. Bar-tailed godwits
and Caspian terns are commonly seen here during the summer months, and wrybills frequent
the estuarine area during the winter. There is a breeding colony of variable oystercatcher in the
dunes, and the estuarine ecosystem is an important non-breeding site for this species (Dowding
& Moore 2006). This estuarine site was included in the OSNZ (2007) river mouth bird survey.
Smith et al. 2011 have also recorded birds as part of cultural monitoring.

Thirteen migratory native freshwater fish species have been found in the catchment, including
eight species that are listed as ‘At Risk: Declining’ (longfin eel, shortjaw kékopu, kdaro, inanga,
redfin bully, bluegill bully, torrentfish and lamprey; Allibone et al. 2010). A variety of coastal
marine fish use the river mouth and lowest reaches of the estuarine site.

There are no records of reptiles from the area.

Table 5B lists native species present in, or utilising, the Ohau estuarine system.
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Figure 5.3. Saltmarsh (sea rush and saltmarsh ribbonwood) on the northern bank of the Ohau River is visible at the rear of a
vegetated bank. Photo: Matt Todd.

Figure 5.4. Saltmarsh ribbonwood and oioi in the saltmarsh on the southern bank of the Ohau River. The farmed part of the
Recommended Area for Protection is at the rear. Photo: Matt Todd.
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Table 5B. Native species present in, or utilising, the Ohau estuarine system.

GROUP

SPECIES

GROUP

SPECIES

Threatened/At Risk plants

Birds

Native musk*

Pygmy clubrush+
Sand tussock*
Australasian shoveler
Banded dotterel+
Bar-tailed godwit*
Bittern+

Black shag*®

Black swan
Black-billed gull+
Black-fronted dotterel
Black-fronted tern+
Caspian tern+
Gannet

Grey teal

Gull-billed tern
Kingfisher

Little egret

Little shag

New Zealand dotterel+
New Zealand pipit*
Paradise shelduck
Pied shag+

Pied stilt*

Red knot

Red-billed gull+

Birds continued

Fish

Royal spoonbill*

South Island pied oystercatcher”
Southern black-backed gull
Spur-winged plover
Swamp harrier
Turnstone

Variable oystercatcher*
Welcome swallow
White-faced heron
White-fronted tern*
Wrybill+

Banded kokopu

Black flounder

Bluegill bully*
Common bully
Common smelt
Inanga*®

Kahawai

Koaro*

Lamprey+

Longfin eel*

Redfin bully*

Rough skate

Shortfin eel

Shortjaw kokopu+

Torrentfish*

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.

5.2.2

5-3

54

Recreational

An unformed track around the pool gives trail bikes access to the dunes and beach. Surfcasters

visit occasionally, and the estuarine site is used by whitebaiters and duck-shooters.

Catchment properties

The majority of the 18800 ha catchment is open farmland with only the upper few kilometres

of the catchment in the forested western foothills of the Tararua Range. The small settlement of
Kiki is situated immediately adjacent to the estuarine site and the township of Ohau is near the
river at SH1. Stock access and diffuse source contamination, along with gravel extraction sites,
are listed as factors which could contribute to deteriorating water quality (MacDonald & Joy
2009), but they appear to be of low significance, as Horizons Regional Council (2013) rate the
water quality in the river as ‘fair” for nitrogen concentration (meets the One Plan target 40-60% of

the time) and “good’ for phosphorus (meets the target 60-80% of the time).

Threats

A range of mammalian predators and browsers will be present but their impacts have not been
assessed at this site. It is known that hares and rabbits are common in the area and can do

considerable damage to native vegetation.
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Spartina and sharp rush were observed in the pool and wetland respectively; both have the
potential to form thick mats on the mudfiats. Senegal tea is known to occur in the catchment
(Proctor 2003; MacDonald & Joy 2009); this species can form thick floating rafts that clog

waterways.

Ravine (1992) noted that a large area of the eastern part of the tidal flat was to be drained and
developed, although it wasn’t considered likely to be successful due to the frequent inundation
by high tides. Nevertheless, it would appear that a large part of the original Ohau Estuary
Recommended Area for Protection is now farmed and is no longer wetland habitat (Fig. 5.4).

The recreational use of trail bikes on the beach and sandflats at the mouth of the river appears
to be a regular occurrence. The unrestricted use of trail bikes in wetlands and soft substrate
habitats has been shown to not only impact directly on vegetation (Fig. 5.5) and wildlife, but also
to exacerbate erosion by removing groundcover and degrading the structure of the substrate
(Pymble-Ward 2009).

Conservation management

Current

Much of the surrounding land is owned by Ngati Raukawa, and the nearby Te Hakari wetlands
are administered by Te Iwi o Ngati Tukorehe Trust, with support from Horizons Regional
Council, Horowhenua District Council and DOC (Nga Whenua Rahui). Horizons Regional
Council rates the site as a Priority A wetland (Lambie 2008). The local hapti/iwi Ngati Tukorehe
has invested much energy into managing the conservation in this area.

The Ohau Loop still receives tidal flow, via culverts from the main river but it is insufficient to
maintain healthy ecosystems. The hapi/iwi have installed a fish friendly floodgate and have
plans to restore the natural meander and flow of water to this area which was once abundant with
flounder, mullet and whitebait (Allen et al. 2011).

Figure 5.5. Vehicle damage in glasswort herbfields at Ohau Estuary. Photo: Matt Todd.
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5.6

Stock from the surrounding pasture are excluded by fencing on the south bank, and a buffer
zone maintained, occupied by a plantation of macrocarpa and radiata pine. The north bank is not

fenced, although a much larger plantation occupies the land on that side of the river.

Te Hakari wetlands are the site of a vegetation restoration initiative by the Trust, although there
is currently no restoration planting in the main estuarine area. The Trust restricts access to the
variable oystercatcher breeding site during the nesting season, although there is no physical
barrier to the area (i.e. they erect signs). Fish populations are monitored as part of customary
fishing rights by Te Iwi o Ngati Tukorehe Trust (H. Smith, Manaaki Taha Moana 2015, pers.

comm.).

The hapt/iwi undertake mustelid control to assist bird populations. Otherwise, there appears to

be only a low level of pest animal control in the area, as hares and rabbits are conspicuous.

Potential

It would be worthwhile investigating options to formally protect remaining habitat areas in
the Recommended Area for Protection. This site has a high conservation value, but is currently
legally unprotected. This could be explored in consultation with Te Iwi o Ngati Tukorehe Trust,

Horizons Regional Council, Horowhenua District Council, and other neighbouring landowners.

The value of the Recommended Area for Protection could be further enhanced with a programme
of ecological weed and pest control. Marram and tall fescue are particularly abundant in the
saltmarsh; these can be controlled but are difficult to eradicate entirely. In a wetland, gorse can be
controlled before it overgrows wetland plants. Spartina requires active management in order to
eradicate it from the estuarine habitat, and vigilance would be required to ensure that it no longer
persists, even after it is thought to be eradicated. The pine plantation on the adjacent dunes will
also act as a source of ecological weeds, so it is likely that regular monitoring and occasional
control will be required here also.

The dunes are dominated by marram. Dune restoration requires physical fencing of the chosen
site, followed by control. Pingao, kowhangatara, and sand tussock are all local. These species
could easily be planted and used for cultural gathering, also the native shrubs sand coprosma,
sand pimelea and tauhinu. An intact buffer of native dune vegetation along the estuarine

margins would help reduce weed incurrence in the estuarine ecosystem.

4WD vehicle and quad bike access to the beach is controlled by Te Iwi o Ngati Tukorehe Trust. It
would be desirable to work in partnership with the Trust and local trail bike enthusiasts in order

to reduce the impact of trail bikes on the coastal habitat.
Locating, documenting, and restoring any inanga spawning sites would be valuable.

As much of the wetland is within the area owned and managed by Te Iwi o Ngati Tukorehe Trust,
recommendations in this report would need to be agreed by hapii/iwi. Implementation support
could be sought from local authorities and DOC. Given the ecosystem values of this estuarine
site it may be also worth investigating the option of creating a Wildlife Reserve.

Other comments

This is the only relatively undeveloped river estuarine system on the western side of the
conservancy and therefore is unique. Special attention should be paid to future development

proposals to ensure that they don’t degrade the estuarine values, particularly in terms of the

wildlife.
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6.1

Waikawa Stream

Site description

The Waikawa Stream and Ohau River shared a single outlet until 1870 (Ravine 1992), and the
Waikawa estuarine system (Table 6A and Fig. 6.1) still meanders through the alluvial plain that
remains from this merging. The estuarine system is a Category B type which is constrained by a
dynamic sand bar at the outlet (Fig. 6.2). The settlement of Waikawa Beach, immediately adjacent
on the inland side of the stream has stabilised the banks in the lower and middle tidal reaches of
the estuarine system (Figs 6.3, 6.4), but the upper tidal reaches spreads out to fill a shallow basin
behind the dunes with mudflats and an extensive saltmarsh (Fig. 6.5). The tide travels nearly 3 km

upstream. The intertidal area makes up 54% of the total estuarine area.

A footbridge crosses the estuarine site near the settlement to provide access to the beach.

Table 6A. Waikawa Stream site information (see also Fig. 6.1).

SITE NAME WAIKAWA STREAM

Location Waikawa Beach

NZTM (coordinates) 1781582 5494086

NZ Topo50 BN33 816 941

Area 30 ha

DOC Office Te Papaioea / Palmerston North Office

Councils Horowhenua District Council, Horizons Regional Council
Land status (tenure) Private

Esplanade Reserve (Horowhenua District Council)
Riverbank Reserve (Horowhenua District Council)
Waikawa Conservation Area (DOC)

Existing rankings Ecol Sites 153 & 1200

RAP 13 (Ecol Site 153)

WERI: 2, SSWI: Moderate

Horizons Regional Council Priority C wetland

Ecological district Foxton

Estuarine classification Category B

Threatened species (number) 7

At Risk species (number) 12

Ecosystem value (score 1-5) 4

Social value (score 1-5) 3

Restoration potential (score 1-5) 4

Pressures (score 1-5) 3

NB: 1 = high pressures

Dominant habitat Saltmarsh ribbonwood shrubland

Restiad rushland
PUrua grass reedland
Tall fescue grassland
Harakeke flaxland
Glasswort herbfield
Sandflats

Mudflats

Subtidal
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Figure 6.1. Waikawa Steeam estuarine site showing areas and places mentioned in the text.
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Figure 6.2. Intertidal sandflats at the Waikawa River mouth provide a rich food source for a variety of shorebirds.
Photo: Helen Kettles.

Figure 6.3. Saltmarsh (rushland and emergent sedgeland) adjacent to the pine plantation on the western bank of the
Waikawa Stream. Photo: Matt Todd.
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Figure 6.4. Saltmarsh (herbfield and emergent sedgeland) adjacent to the settlement on the eastern bank of the Waikawa
Stream. Photo: Matt Todd.

Figure 6.5. Saltmarsh fills a dune basin in the upper tidal reaches of the Waikawa Stream (centre). Pampas is dominant in
the foreground. Photo: Matt Todd.
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6.2.1

Figure 6.6. Intertidal sandflats at the Waikawa Stream mouth provide a rich food source for a variety of shorebirds.
Photo: Helen Kettles.

Conservation values

Ecological

The large area of saltmarsh in the upper estuarine area is on both sides of the stream, and a
similar pattern may be seen on either side (Ravine 1992) (Fig. 6.5). At the low tide mark, ptrua
grass and three-square dominate, with patches of bachelor’s button. This gives way to rushland,
mainly oioi and sea rush, growing over herbfields of remuremu, glasswort, and shore primrose.
Saltmarsh ribbonwood overtops the rushes in a transition zone before a band of toetoe and flax
at the high tide mark. This continues downstream along the banks adjacent to the settlement.
Kéwhangatara is present in the dunes adjacent to the stream mouth. There are no threatened

plants recorded at this site.

The coastal flats (Fig. 6.6) attract a large variety of shorebirds, including bar-tailed godwits
(during summer), wrybills (during winter), and royal spoonbills after they have finished breeding
on Kapiti Island. Banded dotterels and variable oystercatchers breed here. The saltmarsh attracts
waders such as white-faced herons and pied stilts and some waterfowl. Ravine (1992) suggested
that the vegetation would provide excellent habitat for fernbirds. This estuarine site was included
in the OSNZ (2007) river mouth bird survey.

Eight migratory native freshwater fish species have been found in the catchment, including six
species that are listed as ‘At Risk: Declining’ (longfin eel, shortjaw kokopu, kdaro, inanga, redfin
bully and torrentfish; Allibone et al. 2010). The estuarine system provides excellent spawning
habitat for inanga (Ravine 1992). A variety of coastal marine fish may be found in the stream

mouth and lowest reaches of the estuarine system.
A specimen of Wellington green gecko was identified here (Meads 1972).

Table 6B lists native species present in, or utilising, the Waikawa estuarine system.
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Table 6B.

Native species present in, or utilising, the Waikawa estuarine system.

GROUP SPECIES GROUP SPECIES

Birds Banded dotterel+ Birds continued White-faced heron
Bar-tailed godwit* White-fronted tern*
Black shag* White heron+
Black-fronted dotterel Wrybill+
Caspian tern+ Fish Common bully
Kingfisher Inanga*
Little shag Kahawai
Pied shag+ Koaro*
Pied stilt* Longfin eel*
Red-billed gull+ Redfin bully*
Royal spoonbill* Rough skate
Southern black-backed gull Shortfin eel
Spur-winged plover Shortjaw kokopu+
Swamp harrier Torrentfish*
Variable oystercatcher” Herpetofauna Wellington green gecko*
Welcome swallow

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.
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6.2.1

6.3

6.4

Recreational

The estuarine site is adjacent to the settlement of Waikawa Beach, and a footbridge allows
pedestrian access to the beach. During the summer there is a moderate level of recreational use
from swimmers, surfers, and holiday-makers. The area is also popular for seasonal duck shooting
and whitebaiting.

Catchment properties

The catchment drains the western foothills of the Tararua Range near the settlement of Manakau
and the intervening coastal plain. In total, some 7626 ha fall within its boundaries (MacDonald &
Joy 2009). Around 35% is in native cover, 26% sheep and beef, 24% dairy and there are some exotic
plantations. The stream drains a series of wetlands in the swales behind the ancient dune system

for several kilometres before its waters reaches the coast.

Horizons Regional Council (2013) rate the water quality in the lower stream as ‘very poor’ (meets
the One Plan targets <20% of the time) for both nitrogen and phosphorus concentrations (water
is almost always unsafe for swimming), due to a high degree of diffuse agricultural runoff and

organic contamination.

Threats

As the estuarine area is adjacent to an urban holiday settlement and a rural farming community,
it is likely to be part of the territory of local cats and visited by wandering dogs. A range of
mammalian predators and browsers will be present but their impacts have not been assessed at
this site.

Garden weeds are of concern around the settlement. Development has stabilised the banks,
creating an opportunity for ecological weed species to establish in the wetland. This has been
hastened by the cutting of tracks, allowing greater access for invasion into the habitat by
ecological weeds and predators. Tall fescue, buck’s horn plantain and tree lupin are common

amongst the rushes, but cacti and chrysanthemums may also be found. American spartina
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6.5.1

6.5.2

is present as a small patch at the low tide mark, just downstream of the footbridge. The rear
dunes on the coastal side of the estuarine area are planted in radiata pine, with an understory
containing tree lupin, gorse, brush wattle and pampas grass. This may act as a seed source for

ecological weeds growing in the wetland (Fig. 6.3).

It is noticeable that tall fescue may be found throughout the wetlands in the lower part of the
estuarine system, while in the less disturbed areas upstream it penetrates only to the high tide
mark (although this may also be due to the much greater extent of the upstream wetlands).
Mature specimens of karo, planted in adjacent gardens, are acting as seed sources for wilding
seedlings in the saltmarsh. American spartina was noted in the estuarine site at the time of

visiting. This is of concern, as this had not been previously recorded here.

Bacterial contamination poses a threat to human health. Horizons Regional Council (2005)

reports frequent high levels of faecal contamination in the Waikawa Stream.

Conservation management

Current

The lower reach of the estuarine system (downstream of the footbridge) are part of the Waikawa
Conservation Area, managed by DOC. Horowhenua District Council administers the esplanades
reserves adjacent to the settlement and conservation area, as well as streambank reserves on
either side of the foot bridge. These access areas are regularly mown, and the paths maintained,
but there appear to be no intensive ecological weed or pest control programmes in the site and
these paths typically have exotic and garden weeds from the adjacent settlement. Horizons
Regional Council rates the site as a Priority C wetland (Lambie 2008). Horizons Regional Council
monitors water quality and suspended sediment levels on a monthly basis and E. coli levels for
contact recreation purposes during the swimming season (1 November to 30 April). There is

some good interpretation material for people as they enter the area.

The saltmarsh in the upper estuarine area is listed as a Recommended Area for Protection
(No. 13) and is privately owned. The wetland is partially fenced to exclude stock on the inland
bank.

There is no known community group active at the site. Ngati Raukawa and Muatipoko both

maintain an interest in the management of the area.

Potential

A priority for biodiversity protection in the estuarine system is in the long-term improvement in
the water quality. Horizons Regional Council has listed the Waikawa catchment as a priority for
nutrient management (Horizons Regional Council 2008) and has rules in place around nutrient

management and leaching rates for intensive land use (Environment Court 2012).
Locating, documenting, and restoring any inanga spawning sites would be valuable.

Options for protecting the high conservation values of the Waikawa Estuary could be explored
with consultation with the landowner, Horizons Regional Council, Horowhenua District Council,
neighbouring landowners, and local hapt. The value of the Recommended Area for Protection
wetland could be further enhanced with a programme of ecological weed and pest control. Tall
fescue is particularly abundant in the saltmarsh; this can be controlled but is difficult to eradicate
entirely. The pine plantation on the adjacent dunes will also act as source of weeds, so it is likely
that regular monitoring and occasional ongoing control will be required. It is unlikely that further

planting will be needed.

An intact buffer of native dune vegetation along the estuarine margins would help reduce weed

incurrence in the ecosystem.
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6.6

Fencing the entire coastal bank of the wetland would help to physically define the boundaries and
reduce disturbance. Information panels and viewing points, including information about keeping
dogs on leads, would increase public awareness of the site’s conservation value and sensitivity

to disturbance. In the lower estuarine area, a campaign to heighten local residents’ awareness

of ecological weed control and the threat people pose through disturbance to wildlife would be
prudent, particularly along the esplanade area managed by the district council. The ecological
weeds would require a range of control methods, as there are many different exotic species
invading the area. Once cleared, a programme of publicity regarding disposal of green waste and
the use of appropriate species in gardens could be promoted in an effort to reduce reinvasion by
ecological weeds. The small patch of American spartina requires prompt action to eradicate it

before it spreads, and ongoing monitoring to ensure that it doesn’t return.
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7.2

7.2.1

Waitohu Stream

Site description

The Waitohu Stream estuarine system (Table 7A, Figs 7.1 & 7.2), although relatively small, has
several distinctive estuarine vegetation communities. A small area of oioi saltmarsh sits directly
behind the dunes with a large area of sea rush and saltmarsh ribbonwood upstream of this. The
stream is tidal for nearly a kilometre upstream.

The urban area of Otaki Beach is adjacent to the upper estuarine area on the southern bank. Most of
the wetland area has been fenced and is actively managed by the local community group (Fig. 7.1).

Conservation values

Ecological

The estuarine site has three distinct areas of saltmarsh, and each has their own character. The
first of these is nearest the mouth: a small tidal estuarine area, an old stream course in the lee of
the dunes on the northern bank (Fig. 7.3). Three-square is the dominant species in this area, and it
fills a significant part of the arm’s bed. Oioi forms a band along the high tide mark, with flax and

toetoe also present. Bachelor’s button and native musk form a herbfield around the three-square.

Table 7A. Waitohu Stream estuarine system site information (see also Fig. 7.1).

SITE NAME WAITOHU STREAM

Location Otaki Beach

NZTM (coordinates) 1779282 5489185

NZ Topo50 BN32 793 892

Area 5ha

DOC Office Kapiti Wellington Office

Councils Kapiti Coast District Council, GWRC
Land status (tenure) Private

Otaki Beach Reserve (Kapiti Coast District Council)
Esplanade Reserve (Kapiti Coast District Council)

Existing rankings Ecol Site 162

WERI: 2, SSWI: Moderate

Ecosite (KO14)(Kapiti Coast District Council)
Key Native Ecosystem (GWRC)

Ecological district Foxton
Estuarine classification Category B
Threatened species (number) 10

At Risk species (number) 15
Ecosystem value (score 1-5) 4

Social value (score 1-5)

3
Restoration potential (score 1-5) 4
3

Pressures (score 1-5)
NB: 1 = high pressures

Dominant habitat Sand sedge sedgeland

Restiad rushland

Saltmarsh ribbonwood shrubland
Three-square sedgeland
Bachelor’s button herbfield
Sandflats

Subtidal
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Figure 7.1.  Waitohu Stream estuarine site showing areas and places mentioned in the text.
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Figure 7.2. Restored wetland at the Waitohu Stream. Photo: Matt Todd.

Figure 7.3. Emergent three-square sedgeland in a lateral arm of the Waitohu Stream, adjacent to the stream mouth. Pine
forest dominates at rear. Photo: Matt Todd.

Wetland continues along the bank from this area, following a historic path of the stream. Sea
rush and oioi dominate here, along with patches of flax. Three-square is present on the water’s
edge. On the southern bank, near the Moana Street entrance, is the restored area of saltmarsh and
riparian planting (Fig. 7.2). Sea rush is again the dominant species here, with patches of oioi and
clubrush on the water’s edge. Native shrubs here include flax, toetoe, taupata, tauhinu, small-
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leaved pchuehue, and cabbage tree. Finally, near the upper tidal limit, a 2 ha area of saltmarsh is
present on the inside bend of the stream. Sea rush is again the main species here, but saltmarsh
ribbonwood is present through most of the area, with sea rush near the dunes rear of the wetland.
There is also a patch of flax and a patch of raupo in this area. A very small amount of seagrass is
present (Robertson & Stevens 2007).

Along the majority of the stream margin, however, tall fescue grows thickly right up to the water’s
edge (Fig. 7.4), and is also abundant within the rushes. Tree lupin has been controlled in the

wetland areas.

In the dunes, there is a significant amount of kéwhangatara and pingao in the area fenced off
for restoration. Speckled sedge, sand coprosma and sand pimelea can also be found in the
restoration area. There is an area of sand sedge sedgeland on sandflats within the northern dune
system.

Shorebirds congregate on the sandflats to roost, while waders and waterfowl feed in the shallow
wetlands. Southern black-backed and red-billed gulls are the most numerous species here,
although variable oystercatchers, spur-winged plovers, banded dotterels, and pied stilts are
common on the beach. White-faced herons, black and little shags, bitterns, and kingfishers are
resident in the wetland areas, and black swans are frequently seen on the water. The local care
group has also seen New Zealand dotterel on one occasion. Caspian terns and Australasian
shovelers are occasional visitors. This estuarine site was included in the OSNZ (2007) river
mouth bird survey.

Thirteen migratory native freshwater fish have been found in the catchment, including ten
species that are listed as ‘At Risk: Declining’ (shortfin eel, brown mudfish, longfin eel, giant
kokopu, shortjaw kokopu, koaro, inanga, redfin bully, torrrentfish and lamprey; Allibone et al.
2010). Black flounder have been found in the estuarine system. Smaller marine fish include
triplefins and yellow-eyed mullet which enter the estuarine waters to feed in the sediments.

Kahawai have been known to follow these species into the shallow water.

Figure 7.4. Tall fescue along the Waitohu Stream margins. Photo: Matt Todd.
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There are no records of lizards in the area, although the dunes and driftwood could provide

suitable habitat for lizards. Similarly, there are no comprehensive records of marine invertebrates,

although pipi and mud snails are present and toheroa beds occur further along the beach.

Table 7B lists native species present in, or utilising, the Waitohu Stream estuarine system.

7.2.2 Recreational

The stream mouth is currently popular with swimmers, walkers, and recreational fishers, as part
of Otaki Beach.

7.3 Catchment properties

The stream has a catchment of around 4570 ha (MacDonald & Joy 2009), roughly half of which
is dairy pasture. The remainder is native scrub and forest in the foothills of the Tararua Range.
The stream, and its major tributary, the Mangapouri Stream, has a history of pollution, and was
listed as one of the ‘six most polluted waterways in Greater Wellington’ (Clarke 2003, cited in
MacDonald & Joy 2009). This was largely due to the number of discharges of untreated dairy
effluent in the catchment. In current times, all dairy effluent shed discharges now occur to

land although water quality in the stream is still very low, indicating that significant runoff is

occurring. There is also a quarry in the upper catchment which occasionally discharges sediment
into the stream. Water quality is monitored in the stream at Norfolk Crescent (GWRC site RS04)

and consistently scores ‘poor’ (Perrie 2007, 2008, 2009; Perrie & Cockeram 2010; Perrie et al. 2012;

Morar & Perrie 2013, Keenan & Morar 2015).

Table 7B. Native species present in, or utilising, the Waitohu Stream estuarine system.

GROUP

SPECIES

GROUP

SPECIES

Threatened/At Risk plants

Birds

Native musk*
Seagrass*

Australasian bittern
Australasian shoveler
Banded dotterel+
Bar-tailed godwit*
Bittern+

Black shag®

Black swan
Black-billed gull+
Black-fronted dotterel
Black-fronted tern+
Caspian tern+
Kingfisher

Little black shag*
Little shag

New Zealand dotterel+
Paradise shelduck
Pied stilt*

Pikeko

Red-billed gull+
Royal spoonbill*
South Island pied oystercatcher+

Southern black-backed gull

Birds continued

Fish

Aquatic macroinvertebrates

Spur-winged plover
Swamp harrier
Variable oystercatcher”
Welcome swallow
White-faced heron
White-fronted tern*
Banded kokopu
Black flounder
Common bully
Common smelt
Giant kokopu*
Inanga*

Kahawai

Koaro*

Lamprey+

Longfin eel*

Redfin bully*
Shortfin eel
Shortjaw kokopu+
Torrentfish*
Mudflat snail

Pipi

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.
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7.5

7.5.1

Threats

GWRC has identified flood risk management issues, including flooding, erosion, and gravel
aggredation within this catchment (Wallace 2006). The Mangapduri Stream historically drained
into the Otaki Estuary and has been diverted into the Waitohu Stream; since the 1940s there has

been altering of catchment size and stream dynamics.

Adjacent to an urban area, predator pest incursions are likely to be a recurring threat to birdlife.
Human disturbance is significant, as the area is a popular site with recreational walkers, picnickers,
motorbikers, 4WD, quad bikers, and recreational fishers. Domestic dogs frequently accompany their
owners on the beach. The rabbit population in the area is significant, and they can do considerable

damage to the habitat restoration efforts by destroying newly planted seedlings.

Weeds are abundant along the river margins, particularly tall fescue (Fig. 7.4); there is also an
association of tree lupin, blackberry and pampas adjacent to the pine plantation. The main
ecological weed species are gorse and lupin on the sand flats and estuarine edges, sharp rush

in the damp sand flats and marram and tall fescue grasses on the wetland edges. Nutrient
enrichment and elevated algal levels are common, particularly during summer when water levels

are low and the mouth is blocked.

Conservation management

Current

Most of the estuarine margins are privately owned, except for the Otaki Beach Reserve and a
small esplanade reserve, both managed by Kapiti Coast District Council. Much of the estuarine
area, however, is actively managed by the Waitohu Stream Care Group and is one of the most
successful restoration sites in the Wellington region. The group was established in 1999

in response to the water pollution issue in the catchment (Graeme 2004). Their focus is on
propagation and restoration of estuarine and dune vegetation, physical protection through
fencing of sensitive habitats, monitoring of water quality, bird surveys and public education. It
is through this group’s effort that the wetland, riparian area, and dunes on the southern side of
the estuarine area have been restored. This enhances natural coastal habitat sequences (Fig 7.5).
They have also been instrumental in working with landowners further upstream to exclude stock
from wetlands, allowing saltmarsh to regenerate. Carefully formed tracks allow the public to
engage with the restoration project, with information panels strategically placed (Fig. 7.6), while
ensuring that sensitive habitats (particularly the kwhangatara plantings in the dunes) remain
undisturbed. The group is supported by GWRC, Kapiti Coast District Council, and DOC.

The Waitohu Stream mouth has also been listed as Ecosite by the Kapiti Coast District Council.

GWRC has identified this area as a site with high biodiversity values. Under the Key Native
Ecosystem (KNE) programme, GWRC staff actively manage the site to protect and restore these
values. The KNE Plan for Waitohu Coast and Wetlands 2014-2017 (GWRC 2015) provides detailed
information about the site’s values, the threats to those values, and the actions that will be carried

out to protect and restore the site. The stream was previously part of the GWRC ‘Streams Alive’
initiative (Forsyth & Sevicke-Jones 2005), whereby if landowners on properties adjacent to the stream
prevented stock access to the stream by fencing, GWRC provided resources over a 2-year period to

plant and maintain riparian areas, in order to assist in restoring the value of the stream as a whole.

In conjunction with this, staff from Te Wananga-o-Raukawa has initiated a riparian planting and

water quality monitoring project, with respect to Maori values, in the Mangapéuri Stream.

GWRC has undertaken habitat mapping of the Waitohu Stream estuarine site and margins
(Stevens & Robertson 2006), and assessed risks to the estuarine ecosystem integrity (Robertson &
Stevens 2007).
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Figure 7.5. Wetland, riparian and dune areas at the Waitohu Stream mouth. Photo: Helen Kettles.

Figure 7.6. Waitohu Stream Care Group panel with information on ecological values and restoration initiatives.
Photo: Helen Kettles.

The Waitohu Stream mouth is managed by GWRC for flood and erosion risk management
purposes, within the rules of the Regional Coastal Plan and guidelines in Dawe (2010).

7.5.2 Potential

The Waitohu Stream Care Group has a long-term management goal of restoring the estuarine
system to as close to a natural state as feasible, under the terms of the Waitohu Reserve
Management Plan (Graeme 2004). This is a project that deserves continued support.
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Due in no small part to the success of the restoration of the wetland and dunes on the southern
bank, the landowner of the wetland on the northern margin has set aside land for restoration.
The landowner obtained funding from GWRC to set up a dune care group to revegetate the dune
area, but the programme is currently on hold. GWRC has been assisting with some pest animal
control and fencing on these properties.

The Manaaki Taha Moana Research Team have expressed interest in undertaking a case study of
the Waitohu Stream to identify sources of poor water quality and develop recommendations for

stream restoration (Smith et al. 2011).
Locating, documenting, and restoring any inanga spawning sites would be valuable.

There is currently no legal protection of the restored areas, but the dunes and wetlands on

the southern margin could be designated as a conservation reserve, administered by local
government, or included as part of the DOC-managed Otaki Conservation Area (c. 1.8 km to the
south) or protected by other methods.
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8.1

8.2

8.2.1

Otaki River

Site description

The Otaki River is a Category B estuarine system (one of only two in this report) with a sandspit
restricting its mouth (Table 8A, Fig. 8.1). In reality, the river is braided, fast-lowing and dynamic,
and there is little scope for the formation of saltmarsh. However, adjacent to the river mouth is the
confluence of the Rangiuru stream, and an estuarine lagoon has formed at this location (Fig. 8.2).
A large area of saltmarsh (4 ha) within this northern lagoon is the site of a restoration project by a
local community group. Small fragments of saltmarsh persist in the changing landscape south of
the river and on the river side of the stopbank. A second lagoon, on the south side of the river, is
bisected by a stopbank.

Conservation values

Ecological

The main river bed is a gravel braided system fed from material from the Tararua mountain
range via the fast-flowing Otaki River. This is unusual in the Kapiti and Horowhenua Districts,
where single channel systems with a heterogeneous range of habitats are the norm (Fig. 8.3). The

lagoon on the northern side of the river mouth is subject to a large-scale restoration planting

Table 8A. Otaki River site information (see also Fig. 8.1).

SITE NAME OTAKI RIVER

Location Otaki Beach

NZTM (coordinates) 1777782 5486085

NZ Topo50 BN32 778 861

Area 20 ha

DOC Office Kapiti Wellington Office

Councils Kapiti Coast District Council, GWRC
Land status (tenure) Private

Soil Conservation and River Control Reserve (GWRC)

Existing rankings Ecol Site 98

WERI: 2, SSWI: Moderate

Ecosite (K027) (Kapiti Coast District Council)
Key Native Ecosystem (GWRC)

Ecological district Foxton
Estuarine classification Category C
Threatened species (number) 9

At Risk species (number) 13
Ecosystem value (score 1-5) 3

Social value (score 1-5)

4
Restoration potential (score 1-5) 4
3

Pressures (score 1-5)
NB: 1 = high pressures

Dominant habitat Clubrush rushland
Harakeke flaxland
Bachelors’ button herbfield
Raup0o reedland

Tall fescue grassland
Gravelfield

Mudflats

Subtidal
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Figure 8.1. Otaki River estuarine site showing areas and places mentioned in the text.
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Figure 8.2. The outlet of Otaki Lagoon. The restoration area is visible in the distance, at the far end of the lagoon.
Photo: Matt Todd.

Figure 8.3. The main channel of the Otaki River mouth. Kapiti Island is visible at rear. Photo: Matt Todd.

project, led by the Friends of the Otaki River and supported by GWRC. Many of the ecological
weeds have been removed in recent years and restoration planting has commenced using a nodal
approach, based on a restoration vision developed by the late Geoff Park and GWRC.

Around the northern lagoon is an open environment dominated by flax, toetoe, and patches
of regenerating coastal forest dominated by taupata (Fig. 8.4) and karami. Significant areas of
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Figure 8.4. Outlet of the Rangiuru Stream towards Otaki Lagoon, in the restoration area. Photo: Helen Kettles.

78

herbfield are found in the intertidal zone; the dominant native species here are bachelor’s button
and slender clubrush. Shore primrose, remuremu and mudwort are also present in the intertidal
zone. There are small patches of rushes, particularly wiwl and a large raupd swamp adjacent to
the small tributary stream, Rangiuru (Fig. 8.4).

The southern lagoon contains a sizable area of harakeke flaxland along with areas of three-square
and other estuarine species on the river side of the stopbank. Cabbage trees are common in the area,
particularly to the south of the stopbank.

A very small amount of seagrass is present (Robertson & Stevens 2007).

Pingao is present on the gravel beaches on either side of the river mouth. New Zealand spinach
was recorded here by Druce (1989) and sand pimelea by Allen (1940) but neither has been
recorded since.

The northern lagoon is an excellent feeding and roosting habitat for a range of waterfowl

and waders. Black swans are frequently seen on the open water, and are known to nest here.
Kingfishers, white-faced herons, and black shags all frequently stalk prey or roost in the wetland.
Royal spoonbills and bitterns are seen less often. Many shore-birds may be found around the river
mouth and on the adjacent Otaki Beach, including large numbers of black shags, white-fronted
terns and southern black-backed gulls. Some bird species in and near the estuarine area are also
likely to utilise the nearby Otaki wastewater treatment plant. This estuarine site was included in
the OSNZ (2007) river mouth bird survey.

Ten migratory native freshwater fish species have been found in the catchment, including seven
species that are listed as ‘At Risk: Declining’ (longfin eel, giant kokopu, shortjaw kokopu, kéaro,
inanga, redfin bully and torrentfish; Allibone et al. 2010). Taylor & Kelly (2001) recorded inanga in
the northern lagoon, and suggested that it would make excellent spawning habitat. Later surveys
by Taylor & Marshall (2016) again recorded numerous sites containing suitable inanga spawning
habitat, although no spawning sites were confirmed. Many coastal marine species are likely to
travel into this lagoon to feed.

Northern grass skinks have been recorded at the river mouth by Jewell (1973).

Historically, the beach adjacent to the river mouth has supported toheroa beds but this
population has declined and gathering is banned.

Table 8B lists native species present in, or utilising, the Otaki estuarine system.
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Table 8B. Native species present in, or utilising, the Otaki estuarine system.

Birds

Australasian shoveler
Banded dotterel+
Bittern+

Black shag®

Black swan
Black-fronted dotterel
Caspian tern+
Gannet

Grey teal

Kingfisher

Little shag

Paradise shelduck
Pied shag+

Pied stilt*

Pukeko

Red-billed gull+

Reef heron+

Royal spoonbill*
Scaup

Southern black-backed gull

GROUP SPECIES GROUP SPECIES
Threatened/At Risk plants Sea sedge Birds continued Spur-winged plover
Seagrass”® Swamp harrier

Fish

Herpetofauna

Turnstone

Variable oystercatcher”
Welcome swallow
White heron+
White-faced heron
White-fronted tern*
Wrybill+

Banded kokopu
Common bully
Giant kokopu*
Inanga*®

Kdaro*

Longfin eel*

Redfin bully*
Sandflounder
Shortjaw kokopu+
Shortfin eel

Torrentfish*

Northern grass skink

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.

8.2.2 Recreational

The river mouth is a popular year-round beach site for fishing, surfing, swimming and picnicking.

The town of Otaki Beach is only a short distance north. The river is a seasonally popular spot for

whitebaiting.

8.3 Catchment properties

The Otaki River is unusual on this stretch of coast as it is a large, fast, braided river system

that has been extensively constrained by flood protection works. GWRC has responsibility for

flood risk management for those parts of the Otaki River and its tributaries which are covered
by the Otaki River Floodplain Management Plan (Wellington Regional Council 1998). The
catchment drains around 34550 ha of the western Tararua Range (MacDonald & Joy 2009)

and approximately 80% of the catchment is in native forest. The coastal plains are mainly in

dairy farms, and the towns of Otaki and Otaki Beach are located adjacent to the river near

the coast. Generally, water quality is high in the Otaki, rated as ‘good’—‘excellent’ according

to the monitoring site at the river mouth (GWRC site RSOB8; Perrie 2007, 2008, 2009; Perrie &
Cockera 2010; Perrie et al. 2012; Morar & Perrie 2013; Keenan & Morar 2015), although there is no
monitoring of the Rangiuru Stream which drains into the northern lagoon saltmarsh.
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8.4

8.5

8.5.1

Threats

A range of mammalian predators are likely to be present, including domestic predators from the
nearby urban area. Human disturbance to wildlife is probably significant, as the area is a popular
site with groups such as recreational walkers, picnickers, and recreational fishers. This use may
limit some disturbance-sensitive species. Despite local bylaws restricting access, vehicles are
common on the beach, particularly around the river mouth (Kapiti Coast District Council 2006).
These cause damage to regenerating native vegetation, and possibly to shellfish beds on the spit.
Shore bird populations are disturbed by vehicles, and nests may be destroyed.

The banks of the main river are dominated by exotic species, including silver poplar, alder,
blackberry, Japanese honeysuckle, brush wattle and pampas. In the northern lagoon, tall fescue
and montbretia are distributed throughout the wetland, and are severely encroaching on the
herbfields and rushlands. Sharp rush is also abundant but localised. Many of these species are
aggressive competitors in disturbed sites, particularly along waterways. The gravel beaches on
the coastal side of the lagoon are dominated by ice plant, gorse and marram grass.

Parrot’s feather and Egeria densa are present about 7 km upstream at Chrystall’s Bend. These
species spread vegetatively along waterways, forming large mats in calmer water if not

controlled, and are capable of inundating less-competitive species.

Historic river management works in the Otaki River and Rangiuru Stream have constrained the
waterways and significantly altered the form of the estuarine system. Ongoing disturbance and
dredging of sediments could lead to the total loss of shellfish beds and wetland birds.

Water quality measurements indicate issues are present. Recreational water quality grades
produced from two monitoring sites in the river ranged from ‘fair’ to ‘very good’ during 2014-15,
while the monitoring site at the surf club registered enterococci levels which exceeded guidelines
during a monitoring event in November 2014 (Keenan et al. 2015). Unnaceptable levels of faecal
coliforms were also recorded at this site during the 2014/2015 season (Keenan et al. 2015).

Conservation management

Current

The entire bed of the river, including the two lagoons and the sandspit, is managed by GWRC
under the Otaki Flood Plain Management Plan (Wellington Regional Council 1998). It has been

the subject of historical river and flood risk management works.

GWRC has identified this area as a site with high biodiversity values. Under the Key Native
Ecosystem (KNE) programme, GWRC staff actively manage the site to protect and restore these
values. A draft KNE Plan for the Otaki Coast is in development (GWRC in press) and provides
detailed information about the site’s values, the threats to those values, and the actions that will
be carried out to protect and restore the site. The Otaki estuarine system and gravel beaches
500 m north of the Otaki river to 3 km south, are included in the GWRC Otaki Coast KNE.

The northern lagoon has been spared significant modification. The habitat is being restored by
the Friends of the Otaki River (FOTOR), a community group supported by GWRC and Kapiti
Coast District Council, and DOC. The group focuses on the planting of wetland, river, lagoon
edges and gravel beaches. Species planted include flax/toetoe wetland, ptkio on riparian edges,
karam, ngaio and taupata further back and pingao, sand coprosma and knobby clubrush on
gravel beaches.

FOTOR represents the community in the management and development of the Otaki River and
its environment. The group monitors the management of the Otaki River for flood protection and
liaises regularly with GWRC’s Flood Protection Department. They have also developed a viewing
platform and an interpretation panel is on display at the estuarine site.
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8.6

The wetland is undergoing large-scale ecological weed control by GWRC. Approximately 5 ha
of pampas, silver poplars, brush wattles, blackberry, Japanese honeysuckle and gorse have been
cleared and and regrowth sprayed each year. All drains and waterways are regularly cleared of

weeds but these tend to regrow from fragments.

The restoration site is surrounded by low barriers to encourage people to stay to formal tracks,
such as those through the wetland. Visitor information signs are adjacent to the beach and at the
parking area beside the floodgates on the Rangiuru Stream mouth. Every year a large number of
people visit the site as part of the Annual Public Walkover Day of the Otaki River.

Both Ngati Raukawa and Muaiipoko maintain a keen interest in the management of the river.

GWRC has undertaken habitat mapping of the Otaki Stream estuarine site and margins (Stevens
& Robertson 2006), and assessed risks to coastal and estuarine habitats (Robertson & Stevens
2007).

Potential

FOTOR have plans to expand their restoration planting to take in the entirety of the northern
lagoon. . Ecological weeds will be progressively controlled in the estuarine environment as

part of the GWRC KNE programme, including on the southern side of the river. A fish friendly
floodgate will also be installed across the Katihiku floodgate to increase the passage of whitebait.

Barriers would be needed to further restrict vehicle access, allowing foot access only. It would be
advisable to go through a process of local pubic consultation prior to implementing this measure.

Further work to locate, document, and restore inanga spawning sites would be valuable.

Given the ecosystem values of this estuarine site it would be worth investigating the option of

creating a Wildlife Reserve.
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9.1

9.2

9.2.1

Mangaone Stream

Site description

This small tidal stream mouth estuarine system discharges across a narrow stony beach at the
northern end of the Kapiti Coast, adjacent to the small settlement of Te Horo Beach (Table 9A;
Fig. 9.1). The narrow stream mouth, which is frequently blocked, is managed by GWRC under the
rules of the Regional Coastal Plan for flood risk management purposes (Fig. 9.2). This includes
artificial opening of the mouth. The upper estuarine area, and much of the lower reaches of the
stream itself, have been straightened and constrained by the construction of the adjacent access

road. A bridge crosses the estuarine site at its upper limit.
Saline influence in the estuarine system is likely to be intermittent (Robertson & Stevens 2007).

The stream mouth was diverted during the 1950s (B. Taylor, Kapiti Coast District Council 2009,
pers. comm.), and the causeway built for vehicle access to the beach. The old stream bed remains
as an ephemeral wetland depression at the rear of the beach, prone to flooding, but blocked off

from the estuarine area.

Conservation values

Ecological

The unstable pebble banks on the beach have little vegetation and banks of driftwood flank the
stream mouth (these may have been the result of machine work in the mouth). A small area of
raupd swamp is evident on the true right of the stream. Native pondweed is found in the stream
itself.

Table 9A. Mangaone Stream site information (see also Fig. 9.1).

SITE NAME MANGAONE STREAM

Location Te Horo

NZTM (coordinates) 1775782 5482585

NZ Topo50 BN32 758 826

Area Approx. 5 ha

DOC Office Kapiti Wellington Office

Councils Kapiti Coast District Council, GWRC

Land status (tenure)

Private
Local Purpose Esplanade Reserve (Kapiti Coast District Council)

Existing rankings

Key Native Ecosystem (GWRC)

NB: 1 = high pressures

Ecological district Foxton
Estuarine classification Category B
Threatened species (number) 2

At Risk species (number) 4
Ecosystem value (score 1-5) 2

Social value (score 1-5) 3
Restoration potential (score 1-5) 3
Pressures (score 1-5) 3

Dominant habitat

Reed sweetgrass grassland
Riparian shrubland

Raupd reedland

Restiad rushland

Gravel fields

Sandflats
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Figure 9.1. Mangaone Stream estuarine site showing areas and places mentioned in the text.
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The upper reach of the estuarine system flows through highly modified esplanade reserves,
where an effort has been made to restore a riparian strip consisting of native shrubs, sedges flax,
karo, cabbage tree, and giant umbrella sedge. The planting does not extend all the way across
stream banks, for flood control purposes.

The wetland depression cut off from the stream retains the most natural area of vegetation at
the site. Oioi and sea rush form a dense mosaic amongst flax, giant umbrella sedge, taupata,

and toetoe. There are no records of threatened species at this site.

The beach is a popular roosting spot for southern black-backed gulls. Spur-winged plovers were
the only other birds observed at the time of visiting.
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Figure 9.2. The mouth of Mangaone Stream is frequently blocked by gravel and debris. The outlet is maintained by
mechanical means in such situations. Photo: Matt Todd.

Figure 9.3. Reed sweetgrass lines both margins of the stream adjacent to the settlement of Te Horo Beach.
Photo: Matt Todd.

Eight migratory native freshwater fish species have been found in the catchment, including five
species that are listed as ‘At Risk: Declining’ (longfin eel, shortjaw kokopu, kdaro, inanga and
redfin bully; Allibone et al. 2010). Taylor & Kelly (2001) commented that the grasses and rushes
in the upper tidal reaches, particularly creeping bent and raupd, provided excellent spawning
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9.2.2

habitat for inanga, and noted observing a shoal despite the presence of reed sweetgrass.
However, it appears that since then, the sweetgrass invasion has inundated such habitat
(Fig.9.3).

While there are limited herpetological records from the area, the pebbles and driftwood
environment could be habitat for several species of gecko.

Table 9B lists native species present in, or utilising, the estuarine system.

Table 9B. lists native species present in, or utilising, the Mangaone Stream estuarine system.
GROUP SPECIES GROUP SPECIES
Birds Paradise shelduck Fish continued Common bully
Pikeko Inanga*®
Red-billed gull+ Kodaro*
Southern black-backed gull Longfin eel*
Spur-winged plover Redfin bully*
Welcome swallow Shortfin eel
Fish Banded kokopu Shortjaw kokopu+

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species
lists; + denotes Threatened species and * At Risk species.

Recreational

The stream mouth is adjacent to the small holiday settlement of Te Horo Beach and receives
a moderate amount of recreational beach use. Some whitebaiting occurs during the season
(Robertson & Stevens 2007).

Catchment properties

The Mangaone Stream catchment extends across the coastal plain as far as the foothills of

the Tararua Range, an area of around 4950 ha (MacDonald & Joy 2009). Most of this area is
historically part of a large area of coastal swamp (Ravine 1992), now drained and given over to
dairy farming (MacDonald & Joy 2009). The upper catchment contains a significant area of
forestry. The stream, particularly in the mid and lower reaches, has been heavily modified during
the process of reclamation. From the settlement of Te Horo, the stream bed has been straightened
alongside the access road to Te Horo Beach (Fig. 9.1).

The stream has a history of agricultural use, having water removed for irrigation and receiving
untreated discharge from as many as six dairy sheds (Milne & Perrie 2005), as well as fertiliser
and effluent runoff from adjacent fields. Water quality is monitored in the stream at Sim’s Road
(GWRC site RS07) and is consistently reported as ‘poor’ (Perrie 2007, 2008, 2009; Perrie &
Cockeram 2010; Perrie et al. 2012; Morar & Perrie 2013; Keenan & Morar 2015).

Threats

Catchment land use is a significant threat to this estuarine system with farm runoff and silt from
forestry logging operations negatively affecting water quality in the stream.

Reed sweetgrass grows thickly on both banks for a stretch of 200 m, backed by tall fescue,
browntop and a variety of exotic herbs. There is also an infestation of oxygen weed and cape
pondweed in the stream. The extensive presence of reed sweetgrass is an immediate threat in the
estuarine ecosystem. It is an aggressive, mat-forming species that can take over small waterways,
and can spread vegetatively via flowing water. This plant is thick along both banks of the stream
from the Sims Road Bridge nearly to the top of the beach. The upstream extent of the infestation
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9.5.1

9.5.2

extends 1 km along the Paruaha Drain. In the face of inundation, larger native species, such

as raupo and flax, are maintaining a foothold, but smaller wetland species have disappeared.
Seasonal smothering by bindweed is an additional threat (Taylor & Kelly 2001). The presence of
oxygen weed and cape pondweed in the stream is also of concern; while it has not reached the
epidemic proportions of the reed sweetgrass, it too has the potential to choke stream beds, and is
difficult to control. Sharp rush is abundant in and around this wetland.

A range of mammalian predators and browsers will be present but their impacts have not been
assessed at this site.

Due to the extensive stream modification, there is now little absorption of stormwater in the
system, and the lower reaches are prone to flooding (Purves 2001). Although water quality has
improved since the termination of direct discharges from milking sheds (Milne & Perrie 2005),
the water is still of poor quality. Bacterial contamination poses a threat to human health. GWRC
recorded unacceptable levels of enterococci at their nearby recreational water quality monitoring
site (Te Horo Beach at Mangaone Stream) during the 2010/11 summer bathing season (Morar &
Warr 2011) as well as the 2014/15 summer season (Keenan et al. 2015).

Conservation management

Current

The area locally known as the Mangaone Reserve along the lower tidal reaches is managed

by Kapiti Coast District Council as an esplanade reserve. This area has been the subject of
restoration planting by the Mangaone Restoration Group. However, the estuarine system is
subject to GWRC flood control strategies (Wellington Regional Council, 1998), requiring a clear
strip of approximately 5 m on the south bank for heavy machinery access. A hydraulic excavator
is also used to mechanically clear the stream mouth when the triggers under the Regional
Coastal Plan are met.

GWRC has identified this area as a site with high biodiversity values as part of the draft GWRC
Key Native Ecosystem (KNE) Plan for the Otaki Coast (GWRC in press). Under the KNE
programme, GWRC staff actively manage the site to protect and restore these values. The draft
KNE plan provides detailed information about the site’s values, the threats to those values, and
the actions that will be carried out to protect and restore the site.

The associated wetland area receives little attention beyond rubbish clean-ups, although iron
beams have been used as bollards at the mouth of an unformed track to prevent vehicle entry.
Smaller tracks dissect the area, providing access between private residences and the beach.

GWRC has undertaken habitat mapping of the Mangaone Stream estuarine site and margins
(Stevens & Robertson 2006), and assessed risks to the estuarine ecosystem integrity (Robertson &
Stevens 2007).

Potential

The Mangaone Restoration Group would primarily like to see the control of the particularly
invasive weed species (reed sweetgrass and oxygen weed) in the estuarine system and margins,
followed by a restoration of water quality. Reed sweetgrass will be controlled in the estuarine site
as part of the draft GWRC Otaki Coast KNE Plan.

Locating, documenting, and restoring potential inanga spawning sites would be valuable.

The historic stream bed could easily be restored to a wetland by reconnecting it to the stream
via a culvert, allowing overflow to flood the depression. It would be prudent to control ecological
weeds. The wetland elements of the existing native vegetation would then thrive, and minimal
restoration planting would be required. Access to the beach for residents could be maintained
through the use of boardwalks. This area could serve the double purpose of a habitat for wildlife
and a flax resource for traditional weaving, as suggested by the Restoration Group.
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Currently, the Mangaone Reserve is simply a part of the esplanade reserve, while the old stream
bed is regarded as part of the foreshore. Both areas may benefit from more formal protection;

for example, as a Kapiti Coast District Council recreation reserve, an expansion of the current
esplanade reserve, or, in the case of a newly re-established wetland, as a Wildlife Reserve/Pa
Harakeke. The residents of Te Horo Beach could be encouraged to participate in the restoration
process, through community working bees and education, possibly the use of information boards

at strategic points.

References

Allibone, R; David, B; Hitchmough, R;; Jellyman, D,; Ling, N,; Ravenscroft, P; Waters, J. 2010: Conservation status of New
Zealand freshwater fish 2009. New Zealand Journal of Marine and Freshwater Research 44(4): 271-287.

Greater Wellington Regional Council (GWRC). In press: Key Native Ecosystem Plan for the Otakii Coast 2015-18.
Greater Wellington Regional Council, Wellington.

Keenan, L; Morar, S.R. 2015: Rivers State of Environment monitoring programme: Annual data report, 2014/15. Greater
Wellington Regional Council, Publication No. GW/ESCI-T-15/146, Wellington.

Keenan, L; Morar, S.R,; Greenfield, S. 2015: Is it safe to swim? Recreational water quality monitoring results for the 2014/15
summer. Greater Wellington Regional Council Publication No. GWESCI-T-15/35, Wellington.

MacDonald, A; Joy, M. 2009: Freshwater biodiversity in the Wellington region. Department of Conservation, Wellington
Conservancy, Wellington (unpublished).

Milne, JR; Perrie, A. 2005: Freshwater quality monitoring technical report. Greater Wellington Regional Council,
Wellington.

Morar, S; Perrie, A. 2013. Rivers state of the environment monitoring programme: annual data report, 2012/13. Greater
Wellington Regional Council, Publication No. GW/ESCI-13/114.

Morar, S.; Warr, S. 2011: On the beaches 2010/2011: Annual recreational water quality monitoring report for the
Wellington region. Greater Wellington Regional Council, Publication No. GW/EMI-G-11/88.

Perrie, A.C. 2007: The state of water quality in selected rivers and streams in the Wellington region, 2003-2006. Greater
Wellington Regional Council, Publication No. GW/EMI-T-07/218.

Perrie, A.C. 2008: Annual freshwater quality monitoring report for the Wellington Region, 2007/08. Greater Wellington
Regional Council, Publication No. GW/EMI-G-08/161.

Perrie, A.C. 2009: Annual freshwater quality monitoring report for the Wellington Region, 2008/09. Greater Wellington
Regional Council, Publication No. GW/EMI-G-09/235.

Perrie, A.C.; Cockeram, B. 2010: Annual freshwater quality monitoring report for the Wellington Region, 2009/10. Greater
Wellington Regional Council, Publication No. GW/EMI-G-10/163.

Perrie, A.C; Morar, S,; Milne, JR; Greenfield, S. 2012. River and stream water quality and ecology in the Wellington
region: state and trends. Greater Wellington Regional Council, Publication No. GW/EMI-T-12/143.

Purves, P. 2001: Mangaone Stream flood hazard assessment. Wellington Regional Council Report 01.162.

Ravine, D.A. 1992: Foxton ecological district: survey report for the protected natural areas programme. Department of

Conservation, Wanganui Conservancy, Wanganui.

Robertson, B;; Stevens, L. 2007: Kapiti, Southwest, South Coasts and Wellington Harbour: risk assessment and monitoring
recommendations. Report prepared for Greater Wellington Regional Council by Wriggle Coastal Management,
Nelson.

Stevens, L.; Robertson, B. 2006: Broad scale habitat mapping of sandy beaches and river estuaries on the western
Wellington Coast. Report for Greater Wellington Regional Council. Cawthron Report No. 1035. Cawthron Institute,
Nelson.

Taylor, M.J; Kelly, G.R. 2001: Inanga spawning habitats in the Wellington region, and their potential for restoration.
National Institute of Water & Atmospheric Research, Christchurch.

Wellington Regional Council. 1999: Regional Freshwater Plan for the Wellington Region. Wellington Regional Council,
Publication No. WRC/RP-G-99/31.

Estuarine systems in the lower North Island



10.

10.1
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10.2.1

Kukutauaki Stream

Site description

The estuarine system of this small stream is almost entirely within the dune complex at the rear
of Peka Peka Beach (Table 10A; Figs 10.1 & 10.2). The margins are thickly vegetated with a variety
of native and exotic species until the stream exits the dunes. The outlet is unconstrained and
changes its course across the beach frequently. Blockage probably occurs from time to time.

This stream is also known locally as Hadfields Stream (after Octavius Hadfield, a missionary
based at Otaki during the mid-19th century, Lethbridge, 1993) and by others as Te Kowhai Stream.

The area immediately inland is currently undergoing development as a subdivision. The pasture
at the rear of the dune complex is fenced, and stock have been excluded from the site.

Table 10A. Kukutauaki Stream site information (see also Fig. 10.1).

SITE NAME KUKUTAUAKI STREAM
Location 1 km north of Peka Peka
NZTM (coordinates) 1773682 5478685

NZ Topo50 BN32 737 787

Area Approx. 2 ha

DOC Office Kapiti Wellington Office
Councils Kapiti Coast District Council, GWRC
Land status (tenure) Private

Existing rankings Key Native Ecosystem (GWRC)
Ecological district Foxton

Estuarine classification Category B

Threatened species (number) 4

At Risk species (number) 8

Ecosystem value (score 1-5) 1

Social value (score 1-5) 2

Restoration potential (score 1-5) 3

Pressures (score 1-5) 4

NB: 1 = high pressures

Dominant habitat Marram grassland

Restiad rushland
Mercer grass grassland
Tall fescue grassland
Sandflats

Conservation values

Ecological
Vegetation in the wetland margins of the upper estuarine area is a mosaic of rushes, reeds, sedges,

grasses and scrub. Flax, toetoe, raup, clubrush, wiwi and cutty grass are all present in patches.

Kowhangatara is abundant in the adjacent dunes. There are no threatened plant species recorded
at this site.

The sandflats attract a range of shore birds, with variable oystercatchers, pied stilts, spur-winged
plovers, southern black-backed gulls and red-billed gulls all observed in moderate numbers

foraging on the beach. White-faced herons were seen in the upper tidal reaches.

Estuarine systems in the lower North Island 89



Kukutauaki Stream

N

|:| TLA Managed Land and Reserves A

0 50 100 200 m
Imagery: ESRI 2013

Esplanade}§
Reserve

Figure 10.1. Kukutauaki Stream estuarine site showing areas and places mentioned in the text.
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10.2.2

Longfin eel, shortfin eel, banded kokopu and inanga are found in Kukutauaki Stream. The
Kukutauaki Stream has not been surveyed for evidence of inanga spawning, but there is some
suitable habitat. There are no records of lizards.

Table 19B lists native species present in, or utilising, the estuarine system.

Recreational

Due to its relative isolation, recreational use of this estuarine site is low. A poorly formed track
runs alongside the coastal bank, and there is evidence of vehicle and trail bike use. During the
holiday season, this part of the beach attracts a moderate number of swimmers and picnickers,

but little at other times. Some seasonal whitebaiting occurs.
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Table 10B. lists native species present in, or utilising, the Mangaone Stream estuarine system.

GROUP SPECIES GROUP SPECIES
Plants Coastal kanuka* Birds continued South Island pied oystercatcher*
Birds Banded dotterel+ Southern black-backed gull
Black-billed gull+ Spur-winged plover
Black-fronted dotterel Variable oystercatcher*
Capsian tern+ Welcome swallow
Gannet White-faced heron
Grey teal White-fronted tern*
Paradise shelduck Fish Banded kokopu
Pied stilt* Inanga”
Red-billed gull+ Long fin eel”
Royal spoonbill* Shortfin eel

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species
lists; + denotes Threatened species and * At Risk species.

Figure 10.2. The mouth of the Kukutauaki Stream flows across beach sandflats, with dunes closely buffering the margins.
Photo: Matt Todd.

Catchment properties

The catchment is small, extending only to the limits of the coastal plain, and drains mainly
pastureland and a small area of exotic forest. The stream runs through the large Te Hapua
Wetland Complex.

Threats

There is a wide variety of invasive weed species including reed sweetgrass and Mercer grass,
which form mats along the estuarine margin (Fig. 10.3); blackberry, great bindweed, monkey
musk, tree lupin, gorse and tall fescue all have significant presences. Oxygen weed in the stream
is particularly problematic as it is an aggressive coloniser and difficult to control.
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10.5.1

Figure 10.3. The tidal reach of the Kukutauaki Stream. Aquatic ecological weeds (reed sweetgrass and Mercer grass) are
abundant in the margins. Photo: Matt Todd

Stock are allowed periodic access to the upper part of the estuarine site (north bank) from the

adjoining farm. This is causing bank collapse, pugging and nutrient influx from cow effluent.

A range of mammalian predators and browsers will be present but their impacts have not been

assessed at this site.

Bacterial contamination poses a threat to human health. GWRC recorded unacceptable levels of
both enterococci and faecal coliforms at their nearby recreational water quality monitoring site
(Peka Peka Beach at road end) during the 2010/11 summer bathing season (Morar & Warr 2011) as
well as during the 2014/15 summer season (Keenan et al. 2015).

Vehicles, particularly SUVs and quad motorbikes, can cause significant damage to shellfish beds
and vegetation in the beach and dune environment, and disturb and/or cause injury to resident
wildlife (particularly birds and lizards).

Conservation management

Current

GWRC has identified this area as a site with high biodiversity values. Under the Key Native
Ecosystem (KNE) programme, GWRC staff actively manage the site to protect and restore these
values. The KNE Plan for Peka Peka Coast 2015-18 (GWRC 2015) provides detailed information
about the site’s values, the threats to those values, and the actions that will be carried out to

protect and restore the site.

Kapiti Coast District Council maintains a foreshore protection area from the high tide line (Kapiti
Coast District Council 2006) along the beach area to the south of the site, although the estuarine
area is not currently included. A stock fence crosses the stream on the inland side of the dunes,
and it appears to continue along the rear of the dunes in either direction. There was no evidence

of wandering stock.
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Active management of the stream appears to be minimal. GWRC has undertaken habitat
mapping of the Kukutauaki Stream estuarine site and margins (Stevens & Robertson 2006), and
assessed risks to the estuarine ecosystem integrity (Robertson & Stevens 2007).

Potential

The weed problem in the estuarine system is severe. A combination of control methods will be
necessary if the stream is to be cleared of aquatic, emergent and wetland/terrestrial pest species.
Once the ecological weed problem has been controlled, the estuarine margins could be restored

with native species already present, such as wiwi, clubrush, flax and toetoe.

Access to the dunes on the north side of the stream could be restricted to foot traffic only, as
these dunes are have been damaged by vehicle and horse traffic. If fenced, the dunes could

be restored in conjunction with the estuarine system, presenting an integrated native coastal
ecosystem. An intact buffer of native dune vegetation along the estuarine margins would help
reduce weed invasion in the ecosystem. Pingao and sand tussock are present elsewhere on
the coast; these species, and the kdwhangatara already present, could be planted in place of
the invasive marram. Extending the boundaries of the reserve from the south could also offer

protection.

As the area adjacent to the estuarine site is currently targeted for redevelopment as a rural
subdivision, there is potential for habitat restoration options for environmental enhancement
to be explored with the developers and/or eventual residents. It would also be appropriate to
consult and include recreational users in any restoration planning stages, in order to raise
awareness of the habitat, and implement mitigating strategies to reduce the impact of traffic
and horses.

Locating, documenting, and restoring potential inanga spawning sites would be valuable.
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11.1

11.2

11.2.1

Waimeha Stream

Site description

The estuarine system of this small stream has its upper reaches in urban Waikanae Beach, passes
through the dune barrier, and empties into the sea across the sandflats of the beach (Table 11A4;
Figs 11.1 & 11.2). Upstream of the dunes, the stream has been channelised for urban development.
The Ngarara Stream flows into the Waimeha Stream just before the Field Way Bridge (Fig. 11.3),
which crosses the stream as it enters the dunes (Fig. 11.4). Patches of saltmarsh vegetation,
particularly rushes, are evident. The outlet is unconstrained, and changes its course across the
beach frequently.

The stream is clearly shown on early maps as diverging from the Waikanae River in the vicinity
of what is now the site of the railway bridge (Maclean & Maclean 1988), and flowing back into the
estuarine site at the Waimanu Lagoon. It had disappeared underground, to reappear at its current
source, by 1896. This is an artificial estuarine system; historically the stream ran parallel with

the coast through what is now the string of small lakes in Waikanae Beach, and discharged into
Waikanae Estuary. The current course was cut during the early 1920s, ‘so giving the west coast
another whitebaiting stream’ (Maclean & Maclean 1988, p. 91) and also allowing an area to be
developed for housing.

Table 11A. Waimeha Stream site information (see also Fig. 11.1).

SITE NAME WAIMEHA STREAM

Location Waikanae

NZTM (coordinates) 1770981 5474985

NZ Topo50 BP32 710 750

Area Approx. 2 ha

DOC Office Kapiti Wellington Office

Councils Kapiti Coast District Council, GWRC

Land status (tenure) Esplanade Reserves (Kapiti Coast District Council)

Waimeha Domain (Kapiti Coast District Council)
Waimeha Conservation Area (DOC)

Existing rankings None
Ecological district Foxton
Estuarine classification Category B
Threatened species (humber) 3

At Risk species (number) 8
Ecosystem value (score 1-5) 2

Social value (score 1-5) 2
Restoration potential (score 1-5) 2
Pressures (score 1-5) 2

NB: 1 = high pressures

Dominant habitat Exotic grass land

Raupd reedland
Lupin shrubland
Sandflats

Conservation values

Ecological

Patches of restored saltmarsh are present along the tidal stream margins, consisting of raupg,
wiwl, oioi, and clubrush (Fig. 11.3). Bachelor’s button is present, usually associated with
clubrush. There are no threatened plant species known from this ecosystem.
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Figure 11.1. Waimeha Stream estuarine site showing areas and places mentioned in the text.
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Figure 11.3. The junction of the Ngarara and Waimeha Streams, with a mix of tall fescue, taupata, harakeke and raupd lining
the banks. Photo: Helen Kettles.

On the sandflats there was a small flock of pied stilts, Caspian terns, several variable
oystercatchers, and a mixed group of red-billed and southern black-backed gulls. A solitary white-

faced heron was also seen working the estuarine margins amongst the dunes.

Nine migratory native freshwater fish species have been found in the catchment, including four
species that are listed as ‘At Risk: Declining’ (longfin eel, giant kokopu, inanga and redfin bully;
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Figure 11.4. The lower tidal reaches of the Waimeha Stream. Note the discolouration of the water. Photo: Helen Kettles.

Allibone et al. 2010). Inanga spawning has been reliably reported here in recent history (Taylor &
Kelly 2001, and references therein), and a shoal of inanga were observed.

There are no records of lizards in the area.

Table 11B lists native species present in, or utilising, the Waimeha Stream estuarine system.

Table 11B. Native species present in, or utilising, the Waimeha Stream estuarine system.

GROUP SPECIES GROUP SPECIES

Birds Black-fronted tern+ Fish continued Giant kokopu*
Caspian tern+ Common bully
Pied stilt* Common smelt
Red-billed gull+ Giant bully
South Island pied oystercatcher* Inanga*
Southern black-backed gull Longfin eel*
Spur-winged plover Shortfin eel
Variable oystercatcher”

Redfin bully*

Welcome swallow
White-faced heron

White-fronted tern* Aquatic Cockle

macroinvertebrates ;.
Fish Banded kokopu pipi

Yellow-eyed mullet

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species
lists; + denotes Threatened species and * At Risk species.

Recreational

The stream margin is used as foot access between the beach and residential area. Some

whitebaiting occurs during the season (Fig. 11.2).
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Catchment properties

Both the Waimeha Stream and its tributary, the Ngarara Stream, are spring fed. The source of

the Waimeha is on the outskirts of Waikanae township, while the source of the Ngarara is near
Peka Peka. In total, the catchment covers 1780 ha of mainly pastureland (MacDonald & Joy 2009).
The site of the decommissioned Waikanae wastewater treatment plant is adjacent to the Ngarara
Stream. Discharge into the stream from the oxidation ponds over many years has led to elevated
nutrient and E. coli levels in the system, although this has improved since the plant was closed in
2002 (Milne & Perrie 2005).

An esplanade reserve along the Ngarara Stream is managed by Kapiti Coast District Council,
and along Waimeha Stream, the Waimeha Conservation Area and Waimeha Stream Reserve are
managed by DOC.

The Ngarara Stream flows through Te Harakeke wetlands (Kawakahia), a Recommended Area for
Protection, which is currently protected as a QEII Covenant (5/07/240 A & B).

Threats

Ecological weed species around the estuarine area include blackberry, ice plant, gorse, pampas
and lupin. Any of these species have the potential to compete with and exclude native wetland
species. Blackberry is of particular concern along the margins of the stream, as it can form dense
swards that will inundate other vegetation, and is quite tolerant of saline conditions. In the upper
reach of the tidal area, buffalo grass is present along the edge of the channel, often extending all
the way down the bank into the water.

Human disturbance to wildlife could be significant, as the area is a popular site with groups such
as recreational walkers, picnickers, and recreational fishers. Feral mammalian predators are likely

to be present, along with domestic predators from the adjacent urban area.

Water quality in the Waimeha/Ngarara system is generally poor. A combination of fertiliser
runoff from farmland, stormwater contamination from residential areas, and residual sewage
contamination means that recovery since the closure of the sewage treatment plant has not
progressed as quickly as anticipated (Milne & Perrie 2005).

There are heightened nutrient levels in the Ngarara Stream. Parrot’s feather has become
established in the system, and is beginning to encroach into the Waimeha Stream. Buffalo grass
is already present on the margins of the upper tidal reaches. Left uncontrolled, both of these
species form dense mats that smother other vegetation, and further lower the water quality. It is
still unknown whether this growth is affecting fish migrations (Taylor & Kelly 2001; MacDonald
& Joy 2009). Manchurian rice grass is also in the system (Ravine 1992). This species is currently
managed for the Ministry for Primary Industries by GWRC Biosecurity.

Bacterial contamination poses a threat to human health. GWRC recorded unacceptable levels
of enterococci at their nearby recreational water quality monitoring site (Waikanae Beach at
William Street) during the 2010/11 summer bathing season (Morar & Warr 2011), but not during
the 2014/15 summer season (Keenan et al. 2015).

Kapiti Coast District Council has approved a private plan change to the District Plan that
would allow the development of a new subdivision near the Ngarara Stream (Kapiti Coast
District Council 2008). This will likely include a change to area of the QEII Convenant. Such
developments should be planned to ensure current water quality is at least maintained or

enhanced, and other estuarine and river values are not threatened.
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Conservation management

Current

GWRC has responsibility for maintaining the capacity of the Waimeha Stream for flood risk
management purposes. This maintenance currently comprises aquatic weed clearance and
mouth cutting under the Permitted Activity rules of the Regional Coastal Plan.

The Waimeha/Ngarara system was recognised by the Wellington Regional Freshwater Plan
(Wellington Regional Council 1999) as ‘needing enhancement for aquatic ecosystem purposes’.
It would appear that this has occurred in the site through the restoration of saltmarsh vegetation

along the banks of the stream in the Waikanae urban area (Fig. 11.3).

A local community group, the Waimeha Restoration Group, focus their activities on the Waimeha
Lagoon, which was part of the Waikanae estuarine system and is south of the Waimeha estuarine

site.

A well-defined new pedestrian track between the road and beach in the stream vicinity has

enabled protection of native plantings.

GWRC has undertaken habitat mapping of the Waimeha Stream estuarine site and margins
(Stevens & Robertson 2006), and assessed risks to the estuarine ecosystem integrity (Robertson &
Stevens 2007).

Potential

Control and monitoring of ecological weeds at the confluence of the Ngarara Stream is urgently
required to improve water quality. Once ecological weeds are controlled, water quality could be
further enhanced by riparian planting in the upper tidal reaches. Overhanging species such as
toetoe, flax, or koromiko would be appropriate as they would create an environment unsuitable
for the proliferation of kikuyu. Flax is particularly appropriate, as the area is historically a centre

of the flax industry.

Development of a plan for restoration would help prioritise weed and pest control and also
restoration planting. Currently, the vegetation is well along the progression towards exotic
woodland, with tree lupin and blackberry binding the sand enough to allow the appearance

of wilding banksia. The estuarine margins could be replanted with rushes and sedges,

as a continuation of the plantings upstream, and the dune vegetation restored to native
kéwhangatara, pingao, sand tussock and sand pimelea. Sand coprosma is known to occur in
the vicinity; it too would thrive here. During the transition, care should be taken that the dune
integrity is not compromised, as nearby housing is reliant on the stabilisation of the dune
environment. An intact buffer of native dune vegetation along the estuarine margins would help
reduce ecological weed incurrence in the ecosystem. As there is active dune restoration in the

vicinity there is the potential to restore dune-estuarine habitat sequences.

Some recontouring of stream sides, to create a diversity of habitats, would also be advantageous
to wildlife. Further work to locate, document, and restore potential inanga spawning sites would
be valuable
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Waikanae River

Site description

The Waikanae estuarine site is a large (approx. 80 ha) Category B system on the edge of Waikanae
Beach residential area, with a high conservation value (Table 12A; Fig. 12.1). The estuarine system
contains a wide array of vegetation types and habitats, ranging from sand bars to a large area

of saltmarsh (Fig. 12.2) and a large tidal pool. Historically, the environment underwent frequent,
dynamic change, as the river mouth changed course (Park 2006; Gabites 2010). During this process
part of the river was separated and formed the Otaihanga Oxbow (Fig. 12.3). While the wetlands
are still relatively intact, stabilisation of the outlet and urban development on the margins of the
estuarine system have significantly modified the terrestrial ecosystem (Fig. 12.4), allowing the
proliferation of a range of ecological weed species. Human interventions, such as the opening of
the river mouth to the north and the construction of loodgates, have blocked off tidal action in the
large historically estuarine arm, allowing the creation of Waimanu Lagoon as an artificial lake.

Table 12A. Waikanae River site information (see also Fig. 12.1).

SITE NAME WAIKANAE STREAM

Location Waikanae

NZTM (coordinates) 1768981 5473285

NZ Topo50 BP32 690 733

Area 80 ha

DOC Office Kapiti Wellington Office

Councils Kapiti Coast District Council, GWRC

Land status (tenure) Recreation Reserves (Kapiti Coast District Council)

Esplanade Reserves (Kapiti Coast District Council)
Waikanae Estuary Scientific Reserve (DOC)
Kapiti Marine Reserve (DOC)

Existing rankings Ecol Sites 152, 2300 & 2301

RAP 5 (Ecol Site152)

WERI: 4, SSWI: Moderate-High

Area of Significant Conservation Value (GWRC)

Ecosite (K081) (Kapiti Coast District Council)

DOC Ecosystem Management Unit (proposed) rank 966

Ecological district Foxton

Estuarine classification Category B

Threatened species (number) 13

At Risk species (number) 21

Ecosystem value (score 1-5) 5

Social value (score 1-5) 4

Restoration potential (score 1-5) 4

Pressures (score 1-5) 2

NB: 1 = high pressures

Dominant habitat Marram grassland
Lupin shrubland

Gorse shrubland

Restiad rushland

Remuremu herbfield

Saltmarsh ribbonwood shrubland
Raupd reedland

Harekeke flaxland

Mudflats

Sandflats

Subtidal
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12.2

12.2.1

Figure 12.2. Intact saltmarsh along the margins of the Waikanae River, consisting of oioi/sea rush rushland. Photo: Helen Kettles.

1952  Run 311/2 &3

WY SRR SRR T
Figure 12.3. Aerial photograph of Waikanae Estuary, 1952, highlighting the changes in residential development during the
subsequent years. The u-shaped Otaihanga Oxbow can be seen at the centre right.

Conservation values

Ecological

Saltmarsh vegetation was more extensive on the northern side of the river mouth before
development occurred at Waikanae (Wodzicki 1946). While stabilisation of the river mouth and
estuarine margins have allowed for the establishment of ecological weed species, the wetlands
and saltmarsh still remain a haven for a wide variety of native plants. The saltmarsh of the
Otaihanga Oxbow in the upper reaches of the estuarine ecosystem, listed as a Priority One
Recommended Area for Protection (No. 5) by Ravine (1992), consists of rushland dominated by
oioi and sea rush, overtopped by saltmarsh ribbonwood. In open areas of the saltmarsh there are
dense swards of remuremu, and bachelor’s button. Elsewhere in the estuarine system, small pools

form the nucleus of raupd swamp, while patches of kowhangatara may be found on the foredunes.
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Figure 12.4. Part of the Waikanae Estuary Scientific Reserve. Restoration planting is underway on the dune terrace (centre),
along with control of woody ecological weeds. The fence marks the boundary of the reserve. The course of the tidal waterway
may be seen at rear (obscured). Photo: Matt Todd.

Two threatened species are known in the ecosystem: sea sedge (Silbery & Enright 1997) and
swamp buttercup (Mason 1950). Maniototo button daisy was recorded historically (in 1967 by
Tony Druce), but is now locally extinct. Wassilieff et al. (1986) recorded 43 indigenous species in
total. A very small amount of seagrass was present in 2007 (Robertson & Stevens 2007) but not
seen in a 2015 survey (Stevens & Robertson 2015a).

The estuarine system has extensive intertidal sandflats (Fig. 12.5) covering 50% of the total area
(Stevens & Robertson 2006), and is an important habitat for a large variety of birds and native fish.

Falconer et al. (1973) stated that the estuarine site attracts a greater number of birds than any
other place in the Wellington region. This is arguably still the case over 35 years later. The
variety of micro-habitats provides resources that attract shorebirds, both local and migratory,
each year to feed, breed, and/or roost. The estuarine site is an important nesting site for banded
dotterel, dabchick, pikeko, and variable oystercatchers. The estuarine site is also an important
non-breeding site for the latter species (Dowding & Moore 2006). It attracts internal migrants
such as wrybills and South Island pied oystercatchers, and international migrants such as
bar-tailed godwits. Other species regularly visit from roosting sites elsewhere in order to feed

in the mudflats and pools, such as the royal spoonbills from Kapiti Island. A small number of
brown teal, dabchick and scaup have been noted here regularly. Fernbirds have recently become
established in the wetland of the Otaihanga Oxbow (L. Clapcott, DOC 2013, pers. comm.). Finally,
several species, including the black shag and pied shag, have permanent roosts in the scientific
reserve that they use as a base for feeding visits to the sea. Shore plover used to be found in small
numbers, coming from Mana Island, but this population is now locally extinct. The estuarine site
was included in the OSNZ (2007) river mouth bird survey.

Bird surveys have been frequently carried out at the Waikanae Estuary. Wodzicki (1946) and
Wodzicki et al. (1978) documented changes in species population numbers during the 20th
century. Wodzicki et al. (1978) showed that population numbers of different bird species differed in
their reactions to the increasing urbanisation and modification of the habitat, with some declining
while others increased or stayed the same. They noted a general decline in breeding populations.
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Figure 12.5. View upstream of the tidal reach and mudflats, from the northern margin. Dense swards of three-square
sedgeland dominate at left. Photo: Matt Todd.

With the rich fish habitat of the Kapiti Marine Reserve adjacent, a variety of coastal marine fish
may be found in the river mouth and lowest reaches of the estuarine system. Sprats, smelt, and
yellow-eyed mullet are prey species for larger fish such as kahawai. Black flounder have been
found in the estuarine waters, and other species of flounder may also be found occasionally.
Rough skates and stingrays are infrequent visitors.

Fourteen migratory native freshwater fish species have been found in the catchment, nine of
which are listed as ‘At Risk: Declining’ (longfin eel, giant kokopu, shortjaw kdkopu, kéaro, inanga,
redfin bully, bluegill bully, torrentfish and lamprey; Allibone et al. 2010). Inanga are historically
known to have spawned in the upper tidal reaches, with the last record in 1964. At this time, a
weir was built downstream of the SH1 road bridge, greatly reducing the inanga range upstream
(McDowell 1968, cited in Taylor & Kelly 2001). An inanga spawning site was identified in the
lower reaches of the river during surveying in 2016 (Taylor & Marshall 2016).

Specimens of northern grass skink have been recorded in the past (Jewell 1965) and are possibly
still present in low numbers.

One of the major food sources for wading birds in the estuarine system is the abundant marine
invertebrate animals found in the sediments of the mudfiats. Surveys of marine invertebrates
(both those in and on the sediment) in this estuarine system were carried out over a number

of years by Robertson & Stevens (2010, 2011, 2012) and Stevens & Robertson (2013, 2015b).
Gastropod snails, paddle crabs, polychaete worms and amphipods may all be found throughout
the waters and sediments of the estuarine ecosystem, while pipi are found in the sandflats of the
beach near the mouth.

Table 12B lists native species present in, or utilising, the Waikanae River estuarine system.

Recreational

Since the European settlement of Waikanae, the estuarine area has gradually been hemmed in by
residential areas. The stabilisation of the margins for development allowed ecological weeds to
colonise, making foot access for recreation difficult. Until the creation of the scientific reserve, the
estuarine system was neglected and little used other than for birdwatching and whitebaiting.
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Table 12B. Native species present in, or utilising, the Waikanae River estuarine system.

Birds

Swamp buttercup*
Australian coot
Australasian shoveler
Banded dotterel+
Bar-tailed godwit*
Black shag*

Black swan
Black-billed gull+
Black-fronted tern+
Brown teal*

Caspian tern+
Dabchick+

Fernbird*

Gannet

Grey duck/mallard hybrid
Grey teal

Kingfisher

Little black shag*

Little egret

Little shag

Little tern

New Zealand dotterel+
New Zealand pipit*
Paradise shelduck
Pied shag+

Pied stilt*

Pukeko

Red-billed gull+

Reef heron+

Royal spoonbill*
Scaup

South Island pied oystercatcher*
Southern black-backed gull
Spotted shag
Spur-winged plover
Swamp harrier

Terek sandpiper
Turnstone

Variable oystercatcher”

Welcome swallow

Fish

Aquatic macroinvertebrates

Herpetofauna

GROUP SPECIES GROUP SPECIES
Threatened/At Risk plants Seagrass* Birds continued White heron+
Sea sedge* White-faced heron

White-fronted tern*
Wrybill+

Banded kokopu
Barracouta

Black flounder
Bluegill bully*
Common bully
Common smelt
Giant kokopu*
Hoki

Inanga*

Kahawai

Koaro*

Lamprey+

Longfin eel*

Redfin bully*
Rough skate

Sand flounder
Shortfin eel
Shortjaw kokopu+
Red cod

Spotty

Sprat

Torrentfish*
Yellowbelly flounder
Yellow-eyed mullet
Cockle

Green lipped mussel
Mudflat snail

Mud snails (P. antipodium, estuarinus
and H. pupoides)

Oval trough shell

Paddle crab

Pillbox crab (H. varius and H. whitei)
Pipi

Stalk-eyed mud crab

Trough shell species

Tunnelling mud crab

Copper skink

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.

The estuarine site is divided between the DOC-administered scientific reserve, which focuses on

conservation and habitat restoration to the south, and Kapiti Coast District Council esplanade

and recreation reserves to the north. Tracks allow foot access to both areas. The Waimanu
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12.4

Lagoon was artificially created by blocking the north arm of the estuarine area; it is now a
parkland facility used for boating, and is also a popular route for joggers and cyclists.

Due to the presence of the adjoining Kapiti Marine Reserve, fishing (including whitebaiting)

is not permitted either side of the seaward edge of the river mouth to the boundary markers.

A bylaw was introduced in 1994 by DOC authorising the taking of whitebait and fish for non-
commercial purposes from the Waikanae River within the boundaries of the Waikanae Estuary
Scientific Reserve (DOC 1994). Whitebaiting is conditional; there are no motorised bikes, other
vehicles, or dogs entering the reserve. A second bylaw was introduced in 1999 authorising the
taking and killing of fish for non-commercial purposes by any means, including gill-netting,
permitted by Amatuer Fishing Regulations 1986, within the Waikanae Estuary Scientific Reserve.

A track through the Waikanae Scientific Reserve, linking Otaihanga and Paraparaumu Beach,
was opened in June 2012. The track, with sections of boardwalk and bridging are maintained by

the Department of Conservation.

Catchment properties

The Waikanae River drains the western foothills of the Tararua Range, with a catchment of
approximately 14900 ha (Robertson & Stevens 2007). The upper reaches are predominantly
native bush covered hills; the middle reaches lie in the mainly pastoral Reikorangi Basin, where
the main stream is joined by a number of tributaries; and towards the mouth, the river skirts the
urban areas of Waikanae and Otaihanga. Most of the river margins below SH1 are managed by
either Kapiti Coast District Council or GWRC as the Otaihanga Domain and various esplanade

and recreation reserves.

Horsetail, a highly aggressive ecological weed capable of forming dense monocultures over large
areas, is present in the catchment. Currently, there are no control measures that can be applied to

any but the smallest infestations.

Water quality in the river is measured at Greenaway Road (GWRC site RS10) and is consistently
rated as ‘excellent’ (Perrie 2007, 2008, 2009; Perrie & Cockeram 2010; Perrie et al. 2012; Morar

& Perrie 2013; Keenan & Morar 2015). Recreational water quality grades produced from two
monitoring sites in the river ranged from “fair’ to ‘good’ during 2014-15, while the monitoring

site at Ngapotiki Street registered E. coli levels which exceeded guidelines in both January and
February 2015 (Keenan et al. 2015). The estuarine system, however, receives treated wastewater
from Paraparaumu via the Mazengarb drain (Robertson & Stephens 2007). Toxic algal blooms are
a seasonal problem in this drain which leads to the estuarine area. Flooding can occur rapidly,
although the relatively small catchment means that floodwaters quickly abate. Because of the
flood risks the coastal plain portion of the river is constrained by stopbanks for flood protection.

GWRC has responsibility for flood risk management within the Waikanae River catchment for
those parts of the Waikanae River covered by the Waikanae River Floodplain Management Plan
(Wellington Regional Council 1997).

Threats

Subdivision has had a big impact on the estuarine system and with dense residential areas

on both sides, disturbance is an ongoing problem (Figs 12.3 & 12.6). A range of mammalian
predators and browsers will be present but mostly their impacts have not been assessed at this
site. The rabbit population in the area is significant, particularly in the Otaihanga oxbow, as
they can do considerable damage to the habitat restoration efforts by destroying newly planted

seedlings and attracting predators.
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Figure 12.6. Urban development on the wetland margins of Waikanae Estuary. Restoration plantings are visible amidst the
grass in the foreground. Photo: Matt Todd.

Despite the restoration programme, ecological weeds and other exotic species still dominate
the vegetation (see above). Wassilieff et al. (1986) recorded the presence of 58 ecological weed
species and more have been seen since, although some are no longer apparent (e.g. spartina).
Pampas grass has become firmly established; this South American relative of toetoe produces
prodigious amounts of seed, can tolerate a wide range of conditions, and is an aggressive
competitor that will crowd out other species if not controlled.

Due to the popularity of the Waimanu Lagoon Recreation Reserve and Waikanae Beach,

the northern part of the estuarine area receives a high level of human disturbance impact,
particularly during summer. This is heightened by the use of vehicles on the beach, ostensibly
only permitted to launch boats, although this is difficult to enforce and frequently ignored. Even
though vehicles are not permitted in the Waikanae Scientific Reserve they still regularly enter
the site, particularly 4WD vehicles.

As the populations of Waikanae and Paraparaumu grow, development pressure on the margins
of the estuarine ecosystem will increase. More housing on the Otaihanga fringe, for example, will
lead to further structural stabilisation of estuarine edges, and possibly habitat loss. The fine-scale
sediment monitoring in the estuarine site (Stevens & Robertson 2015b) indicate the need for

management of nutrient and fine sediment sources entering the ecosystem.

The estuarine system is moderately enriched (mud and nutrients), but macroalgal growth is
very low with no localised nuisance conditions (Stevens & Robertson 2013a, Stevens & Robertson
2015b).
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Conservation management

Current

The majority of the estuarine site is managed by DOC as the Waikanae Estuary Scientific
Reserve (65 ha), with the north bank run by Kapiti Coast District Council as the Waikanae
Estuary Recreation Reserve (5.2 ha) and associated esplanade reserves. Within the boundaries
of these reserves, these two bodies, in conjunction with a local community group, the Waikanae
Estuary Care Group, are actively working to restore the ecosystem to a state that would align
satisfactorily with that of an original habitat, under the schedules laid out by Park (2006) and
Gabites (2010). An intensive pest control programme has been initiated, particularly with regard
to rabbits; ecological weeds have been targeted for a prioritised control and elimination scheme.
On the northern side of the estuarine system a suite of 15 of the worst ecological weeds are
controlled in a 7 ha area via a GWRC and Kapiti Coast District Council partnership. Blackberry

and tree lupin are currently controlled only adjacent to new planting sites.

The Waikanae Estuary Care Group is responsible for new planting. The original restoration
schedule calls for the establishment of vegetation nodes in strategic areas. These will act as the
nuclei of restored habitat once natural recruitment is established. Park (2006) lists 28 species

of woody plants, 19 grasses, and 1 herb in the schedule, to be positioned in relevant habitats.
Some of these are already present, others are known to have been present historically, and a few
are known from similar habitats elsewhere in the area. Significant species include pingao, sand

tussock, and sand pimelea in the dunes, and sea sedge in the marsh; all are threatened species.

New tracks have been cut to improve public access, with board walks in place where necessary
to protect fragile habitats. A new fence has been built along the Kotuku Drive boundary to the
south-east. Large, comprehensible information boards have been placed at entrances and other
strategic points to educate and raise public awareness. Developers in adjacent subdivisions have
been included in strategic planning so that the impact of new housing might be mitigated by
the inclusion of larger buffer zones and low impact landscaping e.g. low sedimentation impacts.
Work in the Otaihanga Oxbow has focused on ecological weed control and planting of native
vegetation. Kapiti Coast District Council has also supplied culvert pipes to install to restore tidal
and river flows through the area. GWRC has installed rock work around the pipes to prevent

erosion.

The original Restoration Plan (Park 2006) has been reviewed and updated by Gabites (2010).

In the updated Plan, the emphasis has shifted from restoration of the ecosystem to the original
state, as envisioned by Park, to restoration of the natural processes of succession. This is in order
to facilitate the establishment of an optimal state of equilibrium of the estuarine ecosystem with
its environs. In addition to this, Gabites (2010) lays out objectives and detailed strategies for
every facet of the restoration process, making it clear how the objective may be achieved. In 2014,
native freshwater fish passage was reinstated into the Waimanu Lagoon at ‘the pipe’ located at
the true righthand side of the river.

GWRC has undertaken habitat mapping of the Waikanae River estuarine site and margins (Stevens
& Robertson 20086, 2015), fine-scale intertidal sediment and sediment biota monitoring, and
assessed risks to the estuarine ecosystem integrity (Robertson & Stevens 2007). The site is part of
GWRC’s long-term estuarine state of the environment monitoring programme, with the first round
of intertidal ecological monitoring (sediment quality and benthic plants and animals) conducted
over 6 years (Robertson & Stevens 2010, 2011, 2012; Stevens & Robertson 2013b, 2014b, 2015b).
Macroalgal mapping has been conducted four times (Stevens & Robertson 2010, 2012, 20133, 2014a).
Sedimentation plates have also been deployed in the site. Prior to this monitoring some survey
work was carried out by Kapiti Coast District Council (Kingett Mitchell & Associates 1994).

The area has also been identified as an Ecosite in the Kapiti Coast District Plan due to its

linkages to Kapiti Island via the marine reserve and the habitat it provides for many species.
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Potential

The area of saltmarsh in the upper tidal reaches, listed as a Priority One Recommended Area for
Protection, is only partially within the boundaries of the Waikanae Estuary Scientific Reserve.
The remainder, including the Otaihanga Oxbow, is on private property and is not legally
protected. Although the entire area is currently included in the Restoration Plan (Gabites 2010), it
would be good for the long-term to negotiate a covenant with the landowner.

While vehicle access is technically restricted on the beach and foreshore, as noted above, this
bylaw is difficult to enforce, and off-road vehicles are often used irresponsibly in the area around
the river mouth. Options to manage vehicle damage in the estuarine and coastal ecosystem

would be worth exploring.

Ideally, in discussion with iwi and local communities, it would be preferable to restrict gill nets in

the scientific reserve due to impacts on native bird species such as shags.

Robertson & Stevens (2011) recommend that any ‘hotspot’ sources of nutrients and fine sediment
be identified and management undertaken to minimise their adverse effects on the estuarine
uses and values. They also recommended investigating options for minimising the effects of

the floodgates and the artificial opening of the river mouth on the historically higher quality
estuarine areas to the north of the river mouth.

Locating, documenting, and restoring potential inanga spawning sites would be valuable.

Te Atiawa ki Whakorongotai are keen to establish a series of cultural indicators to monitor the

health and wellbeing of the river and estuarine ecosystem.
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13.1

13.2

13.2.1

Wharemauku Stream

Site description

The Wharemauku Stream flows through the suburban centre of Raumati Beach, discharging
across the beach adjacent to a carpark Table 13A; Fig. 13.1). The estuarine system is entirely
constrained by retaining walls and culverts, and the final 100 m before the beach have been
artificially straightened (Fig. 13.2). The Raumati seawall reaches the stream mouth on the southern
bank. A footbridge crosses the stream near the mouth, linking the two parts of the beach.

Table 13A. Wharemauku Stream site information (see also Fig. 13.1).

SITE NAME WHAREMAUKU STREAM

Location Raumati Beach

NZTM (coordinates) 1766481 5468585

NZ Topo50 BP32 665 686

Area Approx. 1 ha

DOC Office Kapiti Wellington Office

Councils Kapiti Coast District Council, GWRC

Land status (tenure) Recreation Reserve (Kapiti Coast District Council)
Raumati Marine Gardens (Kapiti Coast District Council)

Existing rankings None

Ecological district Foxton

Estuarine classification Category B

Threatened species (humber) 5

At Risk species (number) 13

Ecosystem value (score 1-5) 1

Social value (score 1-5)

2
Restoration potential (score 1-5) 1
2

Pressures (score 1-5)
NB: 1 = high pressures

Dominant habitat Pohutukawa treeland
Sandflats

Conservation values

Ecological

In this modified environment, little indigenous vegetation remains, with no areas of saltmarsh
left. Mature specimens of pchutukawa line the banks, overhanging the water. These were planted
by Kapiti Coast District Council for amenity purposes. There are occasional, sparse patches of
knobby clubrush present along the top of the retaining wall. Kowhangatara is known to occur on
nearby dunes (Partridge 1992). There are no other threatened or significant species recorded in

the vicinity.

The stream discharges across the sandflats of Raumati Beach. Kapiti Coast District Council lists
shellfish as once being an abundant resource along the beach (Kapiti Coast District Council
2006), and highlights the requirement for careful management of the remaining beds. Pipi are

present in the lower parts of the intertidal zone.

The beach is often visited by shore birds, as well as resident species in the area. During the
survey, a large group of southern black-backed and red-billed gulls were the only bird species

evident but a range of birds are known from the site.
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Figure 13.1.  Wharemauku Stream estuarine site showing areas and places mentioned in the text.

Twelve migratory native freshwater fish have been found in the catchment, including seven that
are listed as ‘At Risk: Declining’ (longfin eel, giant kokopu, shortjaw kokopu, kdaro, inanga, redfin
bully and torentfish; Allibone et al. 2010).

Copper skinks (Cyclodina aenea) have been recorded in the vicinity (McFarlane 1996).
Table 13B lists native species present in, or utilising, the Wharemauku Stream estuarine system.

13.2.2 Recreational

Raumati Beach is a popular holiday spot, and the beach adjacent to the stream mouth is well
used for swimming, sun-bathing and fishing, particularly during the summer months. The beach
is a perennial location for artist’s depictions of Kapiti Island. There is a boat-ramp at the nearby

Marine Gardens, but vehicle use on this part of the beach is low.
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Figure 13.2. The tidal area of the Wharemauku Stream is entirely constrained by retaining walls on the margins. Photo: Matt Todd.

Table 13B. Native species present in, or utilising, the Wharemauku Stream estuarine system.
GROUP SPECIES GROUP SPECIES
Birds Banded dotterel+ Birds continued White-fronted tern*

Black shag* Fish

Caspian tern+

Kingfisher

Pied stilt*

New Zealand pipit*
Paradise shelduck

Pied shag+

Red-billed gull+

Royal spoonbill*

South Island pied oystercatcher*
Southern black-backed gull
Spur-winged plover
Swamp harrier

Variable oystercatcher*
Welcome swallow

White-faced heron

Aquatic macroinvertebrates

Herpetofauna

Banded kokopu
Common bully
Common smelt
Giant bully
Giant kokopu*
Inanga*®

Koaro*

Longfin eel*
Redfin bully*
Sand flounder
Shortfin eel
Shortjaw kokopu+
Pipi

Copper skink

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes
Threatened species and * At Risk species.

13.3

Catchment properties

The 1337 ha catchment drains the area of low hills immediately behind Raumati and Paraparaumu.
Sixty percent of the catchment is pasture, 30% is urban, and the remainder is scrub and forest
(MacDonald & Joy 2009). Gravel has been regularly extracted from the upper catchment in the
past, although it is uncertain if this will continue. The stream flows through Kaitawa Recreation
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13.4

13.5

13.5.1

Reserve (managed by Kapiti Coast District Council), the site of a successful terrestrial ecosystem
restoration project on the outskirts of Paraparaumu. Towards the mouth, the stream also flows
through a Kapiti Coast District Council managed esplanade reserve and Weka Park.

A local community group, the Friends of Wharemauku Stream, are carrying out a wetland
restoration project along the urban margins of the stream, supported by both Kapiti Coast
District Council and DOC.

Streambed sediment sampling in the Wharemauku Stream was undertaken by GWRC in 2005
and sediments were found to exceed the ANZECC low trigger value for DDT (Milne & Watts
2008). Although the stream is not monitored by GWRC, some investigations and monitoring have
been done by GWRC and Kapiti Coast District Council to date, and it is likely that water quality
is seldom deserving of a better rating than ‘moderate’, due to the high degree of agricultural and
urban land use in the catchment, as well as the lingering effects of gravel extraction.

Threats

A range of mammalian predators and browsers will be present but their impacts have not been
assessed at this site. Given the proximity to urban areas this could include domestic predators.

The wooden retaining walls stand at least a metre high well above the mean high water mark
and therefore provide no habitat for inanga spawning. Vegetation along the tops of the retaining
walls on either side of the stream mouth is dominated by exotic grasses, particularly kikuyu and
browntop. Patches of brush wattle and pampas grass are also present. The dunes on the north
side of the stream mouth are dominated by marram. Kikuyu is an exotic grass that forms thick
mats, capable of invading many ecosystems (including both saltmarsh and sand dunes) and
smothering other species. It appears to be kept under control along the tops of the retaining
walls, but it would be useful to periodically check its growth. Pampas grass and brush wattle,
while in low numbers along the bank, are also undesirable ecological species that ideally would
be controlled prior to spread.

Pchutukawa, commonly regarded as an iconic native species, is an invasive threat to the
regenerating forest of the Wellington Region, particularly where hybridisation with the local rata
population occurs.

MacDonald & Joy (2009) suggest that, under increasing urban development pressure, further
modification of the stream bed is planned, in the form of culverts and piping. The Raumati
seawall, which has its northern end at the stream mouth, is scheduled for renewal under the
Kapiti Coast Coastal Strategy (2006). Construction work for this process is likely to further
modify the estuarine system.

Bacterial contamination poses a threat to human health. GWRC recorded unacceptable levels

of enterococci at their nearby recreational water quality monitoring site (Paraparaumu Beach at
Wharemauku Road) during the 2010/2011 summer bathing season (Morar & Warr 2011). The Marine
Gardens monitoring site registered unacceptable levels of enterococci and of faecal coliforms at the
Raumati Beach (Tainui St) site during the 2014/15 summer season (Keenan et al. 2015).

Conservation management

Current

Kapiti Coast District Council is responsible for maintenance retaining walls and the various
recreation and esplanade reserves along the stream. The Council also manages Raumati Beach
under the Coastal Strategy (Kapiti Coast District Council 2006), including the Wharemauku
stream mouth. The Strategy recommends restoration of the native dune vegetation as far as is
feasible and erosion control that is designed to have the least possible impact upon the character
of the environment.
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13.6

GWRC has undertaken habitat mapping of the Wharemauku Stream estuarine site and margins,
fine-scale intertidal sediment and sediment biota monitoring (Stevens & Robertson 2006), and

assessed risks to the estuarine ecosystem integrity (Robertson & Stevens 2007).

Potential

The environment has undergone major modification, including land stabilisation, and it is not
considered feasible to return the estuarine system to its natural state. However, the walkways
on either side of the stream could be planted with ecologically appropriate species to enhance
the visual values of the estuarine area. Ecological weeds such as pampas grass and brush wattle
would ideally be removed and replaced with shrubby species such as taupata, flax, toetoe, and
koromiko. All of these species occur locally, and are tough, low-maintenance species that could
overshade the kikuyu. Further, the top of the retaining wall could be replanted with native
groundcover. These would form an attractive border for the wall, and would form a link with the

dune restoration work being carried out on the beach.

It may be feasible to plant tidal species, such as oioi, wiwi, and clubrush along the base of
the wall, in an effort to re-establish a saltmarsh ecosystem in the estuarine ecosystem. Any
restoration plans would need to be drawn up in conjunction with the design considerations for

the waterway structural works.

Friends of Wharemauku Stream are supporting the establishment of at least 20 m wide riparian
margins on the stream between Rimu Road and Raumati Beach when the remaining bare land there

comes up for development; this would improve water quality and restoration potential for the site.

Locating, documenting, and restoring potential inanga spawning sites would be valuable.
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14.

14.1

14.2

14.2.1

Whareroa Stream

Site description

The estuarine system of the Whareroa Stream is a modified ecosystem that empties into the
sea across Whareroa Beach. The outlet is occasionally blocked following rough weather. There
is a degraded area of saltmarsh wetland lying in the upper part of the estuarine system, with
relatively unmodified dunes adjacent to the north (Table 14A; Figs 14.1 & 14.2). The south bank
has been stabilised by a wooden retaining wall (Fig. 14.3) to allow the development of a carpark
and recreational picnic area. A footbridge connects this with the tracks on the north side of the
stream. The entire site is within Queen Elizabeth Park.

Table 14A. Whareroa Stream site information (see also Fig. 14.1).

SITE NAME WHAREROA STREAM

Location Queen Elizabeth Park

NZTM (coordinates) 1765681 5464185

NZ Topo50 BP32 657 642

Area 5ha

DOC Office Kapiti Wellington Office

Councils Kapiti Coast District Council, GWRC

Land status (tenure) Queen Elizabeth Park (owned by DOC; managed by

Greater Wellington)

Existing rankings Ecol Site 329
RAP 2 (Ecol Site 329)
Key Native Ecosystem (GWRC)

Ecological district Foxton
Estuarine classification Category B
Threatened species (number) 5

At Risk species (number) 10
Ecosystem value (score 1-5) 3

Social value (score 1-5)

3
Restoration potential (score 1-5) 4
4

Pressures (score 1-5)
NB: 1 = high pressures

Dominant habitat Kikuyu grassland
Tall fescue
Taupata shrubland
Clubrush rushland
Sandflats

Conservation values

Ecological

Flax is the dominant species on either side of the stream (Fig. 14.4), interspersed with taupata and
toetoe. Knobby clubrush, clubrush, giant umbrella sedge, wiwi, ptirua grass, three-square, kuawa

and bachelor’s button are all found along the margins of the tidal area.

No threatened plants are recorded as occurring in the estuarine system, although sand
coprosma is known to grow in the dunes nearby (Mercer & Dean 1995, cited in Milne & Sawyer
2002), and water brome has historically occurred in dune wetlands in the park (Ogle 1991, cited
in Ravine 1992).
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Figure 14.2. Saltmarsh in the upper tidal reach of the Whareroa Stream. Ecological weeds are abundant, and the margins of
the waterway are lined with reed sweetgrass. Photo: Matt Todd.

Figure 14.3. The mouth of the Whareroa Stream has been modified and constrained by a wall on the south bank. Photo:
Matt Todd.

At the time of visiting, the only birds present were southern black-backed, red-billed gulls, and a
solitary kingfisher. Other species will visit frequently. Dabchicks and Australasian shovelers have
recently been recorded in the park (GWRC 2008).

Nine migratory native freshwater fish species have been found in the catchment, including six
species that are listed as ‘At Risk: Declining’ (longfin eel, giant kokopu, kdaro, inanga, redfin bully
and lamprey; Allibone et al. 2010). Taylor & Kelly (2001) suggested there was ‘above average’
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Figure 14.4. Harakeke flaxland is dominant on the northern margin of the stream mouth. Kapiti Island is visible at rear.
Photo: Matt Todd.

spawning habitat for inanga amongst the tall fescue, and report seeing two shoals in the upper

tidal reaches. While the stream mouth is relatively small and shallow, some coastal marine fish

species are still likely to enter occasionally, including yellow-eyed mullet and smelt.
There are no records of lizards around the estuarine site.

Table 14B lists native species present in, or utilising, the Whareroa Stream estuarine system.

Table 14B. ative species present in, or utilising, the Whareroa Stream estuarine system.

GROUP

SPECIES

GROUP

SPECIES

Threatened/At Risk plants
Birds

Water brome+
Banded dotterel+
Black shag®
Caspian tern+
Kingfisher

Little shag

New Zealand pipit*
Pied stilt*

Pukeko

Red-billed gull+
Southern black-backed gull
Spur-winged plover

Variable oystercatcher*

Birds continued

Fish

Welcome swallow
White-faced heron
White-fronted tern*
Banded kokopu
Common bully
Giant kokopu*
Inanga*

Kdaro*

Lamprey+

Longfin eel*
Redfin bully*
Shortfin eel

Note: Little detailed survey work for animals has been carried out in many estuarine systems and this is reflected in the site species lists; + denotes

Threatened species and * At Risk species.
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14.2.2

14.3

14.4

14.5

14.5.1

Recreational

The estuarine area is adjacent to the Whareroa Beach picnic area (GWRC); as such, it is the
starting point for several walks in the park and gives access to the beach for swimming and
fishing. The picnic area is often the centre for organised activities, and the Kapiti Aero Modellers
Club have their clubrooms near the upper limit of the tidal zone. Duck shooting is not permitted
in the park (GWRC 20009).

Catchment properties

The area that the stream drains is modest, only 1590 ha, and consists mainly of coastal farmland,
converted from the original swamp (Ravine 1992). A branch of the stream rises in the hill country
behind Mckays Crossing, in DOC-administered Whareroa Farm Recreation Reserve, a retired
pasture left to regenerate into native forest. Most of the catchment has been farmed for a long
period of time, and over 80% is pasture and nearly all of the rest is scrub (MacDonald & Joy 2009).
On the coastal flats, the stream is highly modified and channelised, only returning to its natural
form as it passes through the dunes. GWRC monitors water quality at Queen Elizabeth Park
(GWRC site RS12). Water quality is affected by agricultural and road runoff, and is consistently
reported as ‘poor’ (Perrie 2007, 2008, 2009; Perrie & Cockeram 2010, Perrie et al. 2012, Morar &
Perrie 2013; Keenan & Morar 2015).

Threats

Animal pests in the park are well documented (GWRC 2008) with cats, rats, mice, possums,
mustelids and hedgehogs likely to pose a threat to the wildlife of the estuarine ecosystem.
Rabbits and hares are also present and can do considerable damage to regenerating vegetation.
Dogs are permitted in the area if kept on a lead (GWRC 2011), but dogs frequently roam loose on
the beach around the mouth where they can disturb shorebirds.

The estuarine system has an ecological weed problem, particularly in the wetland above the
footbridge (Fig. 14.2). Of particular concern are blackberry, brush wattle, and gorse. These species
are difficult to control and will not decline by overtopping in the open saltmarsh. Tall fescue

and kikuyu are prevalent grasses in the estuarine ecosystem; kikuyu in particular requires
monitoring, as it forms dense mats that can crowd out native species in the estuarine margins. In
the open water, water celery is starting to form thick patches and this species can clog a waterw