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EXECUTIVE SUMMARY
SmartGrowth in an urban growth programme in the western Bay of Plenty aimed at
developing and implementing a planned approach for managing development. As part of this
programme, Environment Bay of Plenty wishes to identify and evaluate actual and potential
ecological networks and connections within the SmartGrowth study area, which is within the
catchment of Tauranga Harbour (Environment Bay of Plenty 2006). Environment Bay of
Plenty commissioned Wildland Consultants Ltd to identify, map, and prioritise existing and
potential ecological networks and connections within the part of the SmartGrowth study area
which is outside the catchment of the Tauranga Harbour. Environment Bay of Plenty (2006)
has produced a separate report on ecological corridors within the Tauranga Harbour
catchment.
This report provides an overview of the ecological features and ecological history of the part
of the SmartGrowth study area which is outside the catchment of the Tauranga Harbour.
Ecological features, including protected and unprotected natural areas and waterways, were
mapped and this map and existing ecological information were used to identify existing and
potential ecological corridors.
Ten ecological corridors have been identified, described, and mapped. Eight of the corridors
are oriented roughly north-south and extend from the coast inland to the Papamoa Hills and
the Mamaku Plateau: Ohineangaanga, Waiari, Mangorewa, Kaituna River, Waihi Estuary,
Waitahanui, and Papamoa Hills. Two west-east corridors were also identified: one extends
along the open coast and the other extends along the inland boundary of the study area.
Relative priorities for management of each of the corridors were assigned, with high priority
corridors selected to include the best examples of representative ecological units and as wide
a range of representative ecological units in a single large area as possible. On this basis,
highest priority corridors are ‘The Coastal Strip’ and the ‘Kaituna’, second-priority corridors
are Mangorewa, Waitahanui, Raparapahoe, Ohineangaanga, and Waiari. The Rotoiti Hills to
Waihi Estuary corridor is a longer-term priority.
Guidelines are provided for the future management of corridors, including habitat
enhancement, water quality, indigenous revegetation, pest plants and pest animals, adjacent
land uses, and monitoring.
An overview of the results of this study and of the Environment Bay of Plenty study (which
relates to the part of the SmartGrowth study area which is within the catchment of Tauranga
Harbour) is presented in a summary report (Wildland Consultants 2007).
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1.

INTRODUCTION
The Western Bay of Plenty, including Tauranga City, is one of the fastest growing
parts of New Zealand. SmartGrowth is a sub-regional planning initiative aimed at
implementing managed growth in the Western Bay of Plenty. The project was
initiated in response to community and local authority concerns about rapid urban
growth and its impacts on quality of life, prosperity, and the environment. The project
is being led by Environment Bay of Plenty, Tauranga City Council, Western Bay of
Plenty District Council, and Tangata Whenua, on behalf of the wider community.
The initial goal of the SmartGrowth project was to prepare a growth strategy for the
Western Bay of Plenty sub-region which provides for sustainable urban and rural
development, specifically for the next 20 years and generally for the next 50 years.
SmartGrowth has two main components, a high level overview, which was completed
in December 2002, and a more detailed implementation framework which was
completed in May 2004. Social, economic and environmental goals were developed
during these earlier stages of the project and ecological values and constraints were
identified during the early part of the project (Wildland Consultants 2003a).
Prior to human occupation, much of the SmartGrowth study area was forested and
there were extensive wetlands on the Kaituna-Pongakawa Plain and around the
margins of Tauranga Harbour. Development for agriculture, horticulture, and urban
land uses has resulted in habitat fragmentation and substantial changes in land cover.
The current project was commissioned by Environment Bay of Plenty, to identify,
map, and prioritise existing and potential ecological corridors within that part of the
SmartGrowth study area which is outside the catchment of the Tauranga Harbour.
Ecological networks and connections within the catchment of Tauranga Harbour have
been identified and assessed in a separate report produced by Environment Bay of
Plenty (2006), and an overview of the findings from both studies is presented in a
summary report (Wildland Consultants 2007).
This report provides information on the ecological features and ecological history of
the study area. Ecological features, including protected and unprotected natural areas
and waterways, have been mapped and this mapping exercise was used in conjunction
with existing ecological information to identify existing and potential ecological
corridors. Each of the corridors has been described and mapped. Descriptions are
provided of the values and management requirements of each ecological corridor,
along with discussion of relative priorities.

2.

PROJECT SCOPE
The project brief was “to identify, map, and prioritise all existing ecological corridors
and potential ecological corridors within the SmartGrowth area”. A definition for
‘ecological corridors’ is provided in Section 3 below.
The project area, for this part of the study, is that part of the SmartGrowth project area
outside of the catchment of the Tauranga Harbour and all of the open coast within the
SmartGrowth study area (i.e. Waihi Beach to Otamarakau) and the Maketu and Waihi
© 2007
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Estuaries (refer to Figure 1). Tauranga Harbour is excluded from the study area
addressed in this report. The study area extends inland between Papamoa East and
Otamarakau, encompassing the Kaituna-Pongakawa Plain, the lower slopes of the
Mamaku Plateau south of Te Puke, and part of the Rotoiti Breccia fan around the
Pongakawa Valley. The part of the SmartGrowth study area within the Tauranga
Harbour catchment has been addressed in a separate report compiled by Environment
Bay of Plenty (2006).
The project was largely based on existing published and unpublished ecological
information, although field checking was undertaken in part of the project area.
Detailed site inspections were beyond the scope of the project.

3.

DEFINITION OF ‘ECOLOGICAL CORRIDOR’
The project brief was “to identify, map, and prioritise all existing ecological corridors
and potential ecological corridors within the SmartGrowth area”. Corridors can be
thought of as narrow, linear landscape elements that connect two or more patches of
distant habitat (c.f. Soule and Gilpin 1991), although for this study a “corridor” was
not required to be linear or continuous, and the term has been used to refer to actual
and potential ecological linkages and connections between areas of indigenous
vegetation and habitat, including:
•

discrete areas of indigenous vegetation or habitat linked by a natural feature such
as a waterway;

•

a discontinuous band or strip of indigenous vegetation area which extends across
one or more bioclimatic zones and encompasses remnants of indigenous
vegetation separated from each other by relatively narrow patches of exotic
vegetation (e.g. agricultural and/or horticultural land uses). These corridors
typically extend from the coast inland to the Papamoa Hills or the Kaimai Range;

•

continuous (or nearly continuous) bands of indigenous vegetation that extend
across large parts of the study area. Some of these linkages extend outside of the
study area (e.g. to the south);

The underpinning concept is connectivity or potential connectivity. The connections
may not be linear and need not be continuous – the key is the functional connection
between remnants. The classic linear corridor and ecological networks are potential
means for achieving that connectivity (Hilty et al. 2006). A corridor may simply
mean habitats that are sufficiently close to each other (i.e. functionally linked) to
enable dispersal between them. The project used networks of natural areas to identify
potential corridors, looking at proximity of remnants and the possible connections
between them, including representation of sections of ranges to sea. This approach
addresses the need for biodiversity to be assessed and managed at a landscape scale
where remnants are all that remain. Opportunities for ecological corridors outside of
the catchment of Tauranga Harbour are mainly linear strips along water bodies,
whereas Environment Bay of Plenty (2006) focussed more on opportunities related to
remnants of existing indigenous forest and potential links to the harbour margin.
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4.

METHODS
•

Existing hard copy information on natural areas was collated and evaluated (refer
to the references section for key information sources).

•

Relevant digital data was compiled and evaluated, particularly data layers
previously prepared for the evaluation of ecological constraints in the Smart
Growth area by Wildland Consultants in 2003.

•

Recent aerial photographs of the study area were collated and examined in detail.

•

Ecological features were mapped, including waterways, recommended areas for
protection (from Beadel 2006), significant ecological features (as per the Western
Bay of Plenty District Plan), protected natural areas (covenants and land
administered by the Department of Conservation), and other examples of
indigenous vegetation.

•

Actual and potential ecological corridors were identified using the above
information.

•

The vegetation, flora, and fauna in each corridor were described, mainly based on
existing information.

•

Some sites were checked in the field, particularly those for which there was a lack
of existing information.

•

The ecological values of each corridor were then assessed against a suite of
standard criteria, and relevant spatial attributes were measured (e.g. total length,
length in indigenous vegetation, length legally protected).

•

The ecological evaluations and spatial data were used to assign relative ecological
priorities. High priority corridors were selected to “include the best examples of
representative ecological units” and “include as wide a range of representative
ecological units in a single large area as possible” (Environment Bay of Plenty
2006).

•

Management options and priorities were also developed, based on ecological
information and GIS spatial data.

Descriptions and maps are provided for each of the corridors, along with discussion of
future management and priorities.
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5.

ECOLOGICAL CONTEXT
Most of the study area is within the Otanewainuku Ecological District (ED), while the
coastal strip and the Kaituna-Pongakawa Plain are within the Tauranga Ecological
District (ED). Tauranga ED encompasses Tauranga Harbour and its margins and
islands (including Matakana Island), Maketu Estuary, Waihi Estuary, coastal dunes
between Waihi and Otamarakau, coastal plains, and the low, rounded hills of the
Western Bay of Plenty lowlands.
Tauranga ED has a total area of c.85,000 ha and has been highly modified by human
activities associated with agriculture, horticulture, and urbanisation. Very large areas
of indigenous forest have been felled or burned, and most freshwater wetlands have
been drained. Relatively little indigenous vegetation remains away from the margins
of the harbour and estuaries, and even saline wetlands have been reduced in extent by
draining and conversion to agricultural or horticultural production. There are very
few protected natural areas, and most are small and have been significantly degraded
by weed invasion. However, many of these protected and unprotected natural areas
are ecologically significant, in part because there are so few remaining.
Otanewainuku Ecological District lies to the south of Tauranga ED and north of the
Rotorua Lakes ED, and it is named after the prominent high point (640 m) near the
centre of the ecological district. The western part of Otanewainuku ED includes parts
of the Kaimai Range and the northern Mamaku Plateau. The eastern part of the
ecological district includes the Matata Hills and the section of coast between
Otamarakau and Matata. The geology is characterised by north-sloping ignimbrite
plateaus, with rivers and streams deeply incised into gorges, with the largest
catchment being the Kaituna River. Much of the former indigenous forest has been
cleared for agriculture, horticulture, and exotic forest. Much of the podocarp/tawa
forest that remains has been logged for the podocarp element.

6.

ECOLOGICAL HISTORY
The study area encompasses much of the Kaituna-Pongakawa plain and extends into
hill country further inland and along the Papamoa Hills.
Prior to human arrival, the broad vegetation pattern on the Kaituna-Pongakawa Plain
was of extensive areas of freshwater wetland on flat land, with the Kaituna and
Pongakawa Rivers and other smaller waterways weaving through the wetlands.
Terrestrial forest would have occurred on “islands” of higher ground in the wetland,
with swamp forest and lower-growing wetland communities covering vast areas. In
1872, Kirk described the extensive wetlands of the Kawa Swamp and noted that
Thelypteris confluens (a fern now classified as threatened) was common over
hundreds of acres (Murray 1978).
Coastal hills such the Okurei Headland (Town Point), between Maketu Estuary and
Waihi Estuary, would have been covered entirely with diverse coastal forest,
including pohutukawa (Metrosideros excelsa), puriri (Vitex lucens), kohekohe
(Dysoxylum spectabile), various podocarp species, and tawa (Beilschmiedia tawa).
Small remnants of pohutukawa forest remain on coastal cliffs on the Okurei headland
© 2007
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and on the western side of the Waihi Estuary (Wildland Consultants 2003b). Forest
would have also extended along the dune system, with a narrow strip of pingao
(Desmoschoenus spiralis) and spinifex (Spinifex sericeus)-dominant vegetation on the
foredune. Extensive areas of saltmarsh would have been present in both the Maketu and
Waihi Estuaries.
The entire study area has been subject to considerable and intensive land use pressure.
Large areas of forest were cleared over the course of several centuries of Maori
occupation, and replaced by manuka (Leptospermum scoparium) and bracken fern. In
addition to habitat loss, hunting by Maori and predation by kiore (Polynesian rat,
Rattus exulans) also had major negative impacts on some vertebrate and invertebrate
fauna. Following the arrival of Europeans, vast areas of wetland were drained and
secondary shrubland and fernland were cleared for agricultural development. Most of
this clearance occurred in the early 1900s and the subsequent loss of wetland habitat
led to a dramatic decline in wetland habitats and species.
Today the only remnants of the once extensive wetlands of the Kaituna-Pongakawa
Plain are the limited areas within the Kaituna, Arawa, and Waewaetutuki wetlands as
well as narrow remnant estuarine wetlands around the margins of Waihi and Maketu
Estuaries (refer to Sections 10.4 and 11.3 below). The only surviving remnants of
floodplain forest are very small and fragmented, and only one significant stand
remains today, downstream of Waitangi. This remnant contains kahikatea
(Dacrycarpus dacrydiodes) and pukatea (Laurelia novae-zelandiae) with scattered ti
kouka (cabbage tree, Cordyline australis) around the margins and is the only example
of this forest type left in the Tauranga ED. There are also some very small remnants
of pole kahikatea.
The largest catchment within the study area is the Kaituna. In 1949 and 1951 two
major floods occurred on the Kaituna River and its tributaries and this prompted the
formulation of a comprehensive flood protection and drainage scheme for the lower
catchment. In 1957 the River was straightened and stopbanked and the coastal outlet
was diverted to the west of Maketu Estuary through the Kaituna Cut. Examples of
former river meander channels are present within the Kaituna wetland. Flood gates
and a pumping station were constructed and changes were made to the internal
drainage systems of the swamp areas (Stokes 1980).
The Maketu Estuary, which is one of two estuaries within the study area, once had a
well-defined channel and harbour mouth, large enough for small coastal ships to enter
and moor in the harbour. However, the diversion of the Kaituna River in the 1950s
and the consequent loss of much of the water flowing through the harbour has
influenced the dynamics of the estuary and the barrier spit, which has been unstable
and has been breached by large storms on several occasions. The margins of both the
Maketu and Waihi Estuaries have been stopbanked, drained, and infilled and are now
highly modified. Nevertheless, the estuaries are still highly prized as a source of
kaimoana and are a significant avifauna habitat.
An estimated 95% of indigenous saltmarsh in the Maketu Estuary has been lost since
the Kaituna River diversion (Bergin 1991). Factors contributing to the loss of
saltmarsh include increased penetration of saltwater as a result of the river diversion,
dredging associated with stopbanking, and more significant tidal inflows as a result of
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ground subsidence (ibid.). It is notable that the only sizeable example of saltmarsh
remaining is present in the inlet adjacent to Maketu Road, where freshwater inflows
have been maintained. The only other examples are on Papahikahawai Island, on the
margins of the impounded inlet between Papahikahawai Island and the Kaituna River,
and in degraded pasture on estuary margins. One of the earliest photographs of
Maketu Estuary (1865) shows mangroves (Avicennia marina) to be common.
However, this species is now notably absent. There have been attempts to plant
searush (Juncus krausii) but these have not been successful (Bergin 1991).
The hills towards the inland boundary of the study area would once have been almost
entirely covered in indigenous forest dominated by broadleaved species such as tawa
(Belischmiedia tawa), kohekohe (Dysoxylum spectabile), kamahi (Weinmannia
racemosa), mangeao (Litsea calicaris), and hinau (Elaeocarpus dentatus), with
frequent emergent podocarps such as rimu (Dacrydium cupressinum), miro
(Prumnopitys ferruginea), and totara (Podocarpus totara). Wetlands would have
been present in poorly-drained areas and along the margins of rivers and streams.
However, much of the hill country has been cleared of forest and developed for
agriculture, horticulture, and exotic forest, and remnants have been degraded by
introduced mammals and invasive weeds.

7.

OVERVIEW OF ECOLOGICAL CORRIDORS
Ecological features within the study area were mapped to enable the delineation of
ecological corridors. Based on this map, the following potential corridors were
identified between coastal and inland sites, including representation of different
bioclimatic zones (refer to Figure 2):
•
•
•
•
•
•

•
•

Corridor 1:
Corridor 2:
Corridor 3:
Corridor 4:
Corridor 5:
Corridor 6:
6a:
6b:
6c:
Corridor 7:
Corridor 8:

Raparapahoe
Ohineangaanga
Waiari
Mangorewa
Kaituna
Catchment of Waihi Estuary
Pokopoko
Wharere
Pongakawa
Waitahanui
Papamoa Hills

All of the above corridors originate inland and extend to the coast, and are orientated
broadly south-north. One corridor, Papamoa Hills, is located on the catchment
boundary of streams that flow into Tauranga Harbour. The corridors are broader in
their upper reaches, where there is more indigenous vegetation, and narrower in their
middle reaches where indigenous vegetation is limited to riparian margins and gorges.
The lower reaches of the corridors are also narrow because indigenous vegetation and
habitats are largely absent, with potential to be restored.
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Two west-east corridors were also identified:
•
•

Corridor 9: The coastal strip;
Corridor 10: Inland corridor.

Each of these ten corridors is described below, including information on location,
vegetation and habitats, flora, fauna, ecological significance, and spatial
characteristics.
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8.

CORRIDOR 1: RAPARAPAHOE

8.1

Location
The Raparapahoe corridor encompasses c.3,713 ha, linking the Papamoa Hills
(including Otawa Scenic Reserve) to the Kaituna River. It encompasses the
Raparapahoe Stream, its tributaries, and parts of their catchments. The Raparapahoe
Stream arises on the lower slopes of the Papamoa Hills approximately 8-10 km south
of the town of Te Puke (refer to Figure 3). It flows north to the Raparapahoe Canal,
which discharges into the Kaituna River. The upper section of the stream is confined
to a gorge which is dominated by indigenous vegetation. Near Manoeka, the stream
emerges from the gorge and steep-sided gullies into a broader valley bounded by
exotic vegetation. The stream flows north, passes beneath State Highway 2 a short
distance west of Te Puke, and then discharges into the Raparapahoe Canal. The Canal
flows east and discharges into the Kaituna River.
Tributaries of the Raparapahoe Stream within this corridor include the Wairapukao
Stream, Waikokoi Stream, and Kirikiri Stream (on the flanks of the Otawa Range).

8.2

Vegetation and habitats
The upper reaches of the Raparapahoe corridor extend into the forest tract on the
Papamoa Hills, from Otanewainuku to Whareotetarakeho, and includes most of Otawa
Scenic Reserve. The dominant canopy species are tawa, kohekohe, and kamahi.
The headwaters of the Raparapahoe Stream are in a deeply incised gorge. Indigenous
riparian margin vegetation extends from the headwaters as far downstream (i.e. north)
as the Kirikiri Stream. On the steep faces along the gorge, and on side ridges,
rewarewa (Knightia excelsa) and kanuka (Kunzea ericoides) are emergent over
mamaku, (Cyathea medullaris), kamahi, and mangeao, with pockets of mamaku
treefernland. Vegetation in the gullies is tawa-dominant forest with titoki (Alectryon
excelsus), mangeao, hinau, puriri (Vitex lucens), and karaka (Corynocarpus
laevigatus) (Beadel 2006).
South of Kirirkiri Stream the vegetation adjacent to the Raparapahoe Stream is
dominated by exotic species, including pasture grasses, montbretia (Crocosmia x
crocosmiiflora), wild kiwifruit (Actinidia chinensis), purpletop (Verbena bonariensis),
and blackberry (Rubus fruticosus) with scattered larger species such as crack willow
(Salix fragilis), gorse (Ulex europaeus), and pampas (Cortaderia selloana). Towards
Te Puke Quarry Road, poplars (Populus sp.), willows (Salix sp.), and occasional
eucalyptus (Eucalyptus sp.), are emergent over montbretia and Japanese honeysuckle
(Lonicera japonica). A limited number of indigenous species are present, including
kiokio (Blechnum novae-zelandiae), toatoa (Haloragis erecta), tutu (Coriaria arborea),
harakeke (flax, Phormium tenax), mamaku (Cyathea medullaris), and karamu
(Coprosma robusta).
The stream flows under SH2 and north through pastoral land to the Raparapahoe Canal.
The vegetation in this lower reach, between Te Puke Quarry Road and the Kaituna
River, is dominated by exotic pasture grasses and common pasture weeds. However, the
stream has value as a habitat for indigenous species of freshwater fish and could be
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enhanced by fencing and riparian planting. This would provide an ecological link that
would extend all the way from the Papamoa Hills to the Kaituna River.
8.3

Flora
King fern (para, Marratia salicina, ‘serious decline’) has been recorded in the
headwaters of the Raparapahoe Stream (Beadel 2006).

8.4

Fauna
Relatively common species of indigenous forest birds likely to be present in the
Raparapahoe Stream corridor include grey warbler (riroriro, Gerygone igata), tui
(Prosthemadera novaeseelandiae), and fantail (piwakawaka, Rhipidura fulginosa).
Threatened species (as per Hitchmough et al. 2007) may also be present. North Island
kaka (Nestor meridoinalis, ‘nationally endangered’) utilise format in the headwaters
of the Raparapahoe Stream. Kiwi (Apteryx mantellii, ‘serious decline’) were recorded
in the Otawa Scenic Reserve (which is contiguous with the Raparapahoe corridor) in
the 1980s, but it is not known if they are still present. Hochstetter’s frog (Leiopelma
hochstetteri, ‘sparse’) has been recorded in a reserve adjacent to the Raparapahoe
corridor (Beadel 2006). Kereru (Hemiphaga novaeseelandiae, ‘gradual decline’) are
also likely to be present, at least seasonally.
Ten indigenous species of freshwater fish, and one exotic species, have been recorded
in the Raparapahoe catchment (refer to Table 1). One of these species, long-finned
eel (Anguilla dieffenbachii), is in the ‘gradual decline’ category of the New Zealand
threat classification lists (Hitchmough et al. 2007). Another species, lamprey
(Geotria australis) is in the ‘sparse’ category (ibid). Species in the ‘gradual decline’
category face extinction, but are buffered slightly by a slow rate of decline. Species in
the ‘sparse’ category could be rapidly depleted by a new threat, and have small,
widely scattered populations (ibid.).
Table 1:

Fish species present in the Raparapahoe catchment (records from the
NIWA Freshwater Fish Database, and Wildland Consultants 2006a).

Scientific Name
Indigenous Species
Anguilla australis
Anguilla dieffenbachii
Cheimarrichthys fosteri
Galaxias brevipinnis
Galaxias fasciatus
Galaxias maculatus
Geotria australis
Gobiomorphus cotidianus
Gobiomorphus huttoni
Retropinna retropinna
Introduced Species
Oncorhynchus mykiss

Common Name

Threat Status*

short-finned eel
long-finned eel
torrentfish
kōaro
banded kōkopu
inanga
lamprey
common bully
redfin bully
common smelt

Not threatened
Gradual decline
Not threatened
Not threatened
Not threatened
Not threatened
Sparse
Not threatened
Not threatened
Not threatened

rainbow trout

Not threatened

*as per Hitchmough et al. 2007
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8.5

Ecological significance
The Raparapahoe corridor is habitat for common and threatened species of indigenous
plants, birds, and fish. The ecological values of the indigenous vegetation and
habitats within the corridor have been recognised in the Otanewainuku Protected
Natural Areas survey report (Beadel 2006) and the Western Bay of Plenty District
Plan (2002). The upper reach of the Raparapahoe Stream is a recommended area for
protection (RAP 40 Raparapahoe Stream) and a ‘significant ecological site’ in the
District Plan (site U14/28 includes the upper reaches of the Raparapahoe Stream, a
tributary of the Wairapukao Stream, and the Waikokoi Stream).
The Raparapahoe corridor has been assessed using seven criteria for ecological
evaluation (refer to Table 2).
Table 2: Ecological assessment of the Raparapahoe Corridor, and a summary of
the key ecological features and issues.
Criteria

Ecological Features and Issues

(i)

Representativeness: the
extent to which an area is
characteristic or
representative of natural
diversity.

The upper part of the corridor includes indigenous
vegetation and habitat types which are
representative of the indigenous biodiversity of
that part of the Otanewainuku ED. The lower
parts of the corridor are highly modified and are
not representative of natural diversity.

(ii)

Diversity and pattern: The
diversity of species and
community types.

The upper part of the corridor includes a moderate
diversity of indigenous vegetation and habitat
types, and flora and fauna. The upper section of
the corridor extends into Otawa Scenic Reserve,
where the dominant species are tawa, kohekohe,
and kamahi. Vegetation in the steeply incised
Raparapahoe Gorge includes rewarewa-kanuka
forest and tawa-dominant forest. The lower parts
of the corridor are of very low diversity and are
dominated by exotic species.

(iii)

Shape: Larger areas with a
compact shape are more
likely to be ecologically viable.

The upper part of the corridor extends into Otawa
Scenic Reserve, which is part of a larger tract of
indigenous vegetation on the Papamoa Hills. The
area of indigenous vegetation in the middle part of
the corridor is relatively narrow.

(iv)

Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
modification as compared
with likely original unmodified
character.

Indigenous vegetation in the upper and middle
parts of the corridor is close to larger natural
areas (i.e. seed sources) and is likely to remain
viable if weed control and pest animal control are
undertaken. The lower parts of the corridor
require fencing and revegetation.

Rarity and special features:
Presence of rare community
types, species or other rare

Threatened species of flora (i.e, king fern, refer to
Section 8.3 above) and avifauna (e.g. kaka, refer
to Section 8.4 above), are present in the upper

(v)

(vi)
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The upper and middle parts of the corridor are
dominated by indigenous vegetation types, some
of which have been modified by fire. The lower
parts of the corridor are dominated by exotic
vegetation (i.e. grazed pasture).
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Criteria
features.

(vii)

8.6

Ecological Features and Issues
parts of the corridor. In addition, a suite or
relatively common forest birds such as tui, grey
warbler, and fantail are also present. A
threatened fish species is present in the stream
(i.e. lamprey, refer to Section 8.4 above).

Fragility and threat: Threat
processes or agents (actual
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

In the upper and middle parts of the corridor,
indigenous habitats are threatened by browsing
domestic animals and wild animals, and invasive
weeds. The lower parts of the corridor are highly
modified and very little indigenous habitat remains.

Spatial characteristics
The Raparapahoe corridor encompasses c.3,713 ha, of which c.2,304 ha is indigenous
vegetation (refer to Table 3). The Raparapahoe Stream is approximately 13.7 km
long, from the point where it emerges from land administered by DOC on the
Papamoa Hills, to the point where it flows into the Raparapahoe Canal (the canal is
c.2.7 km long). Approximately 5 km of the upper reaches of the stream are bounded
by indigenous vegetation on both sides of the stream, and comprise a ‘significant
ecological site’ in the Western Bay of Plenty District Plan. Two tributaries of the
Raparapahoe Stream arise in protected natural areas on the Papamoa Hills: the
Wairapukao Stream and the Kirikiri Stream.
Table 3: Summary of spatial data for the Raparapahoe corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation

3,713 ha
2,304 ha
62%

c.13.7
c.2.7

Riparian
Indigenous
Vegetation
(km) **
c.5.0
c.0

Length
Requiring
Revegetation
(km)
c.8.7
c.2.7

c.4.2
c.1.6
c.1.6
c.23.8

c.3.1
c.0.9
c.1.4
c.10.4

c.1.1
c.0.7
c.0.2
c.13.4

Total Length
(km)

Feature
Raparapahoe Stream*
Raparapahoe Canal
Tributaries:
- Wairapukao Stream**
- Kirikiri Stream***
- Waikokoi Stream
Total

*
Excluding tributaries.
** Length of stream with indigenous vegetation on both sides.
*** Excluding length of waterway which is within protected natural areas on the
Papamoa Hills.
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9.

CORRIDOR 2: OHINEANGAANGA

9.1

Location
The Ohineangaanga corridor encompasses c.430 ha of the catchment of the
Ohineangaanga Stream and could potentially be linked to the Raparapahoe corridor.
The stream arises in a valley on the lower slopes of the Papamoa Hills, approximately
8-10 km south of the town of Te Puke (refer to Figure 4). It flows north through Te
Puke and discharges into the Kaituna River. The upper reach of the stream is
confined to a gorge and steep-sided gullies dominated by indigenous vegetation.
Within approximately 2 km of Te Puke township, the stream is not as deeply-incised
and the margins become dominated by exotic vegetation. North of Te Puke the
stream flows through agricultural land before discharging into the Kaituna River.

9.2

Vegetation and habitats
A riparian margin of indigenous vegetation extends along the Ohineangaanga Stream
from its headwaters to as far north as c.1 km south of Dudley Vercoe Drive, including
the lower reaches of the Ohui Stream. Rimu (Dacrydium cupressinum) are emergent
over tawa-rewarewa forest with occasional mangeao, puriri, kohekohe, and pukatea.
Rewarewa-kanuka forest with kamahi and mamaku in the understorey, is found on the
steeper faces (Beadel 2006).
Riparian vegetation close to Dudley Vercoe drive includes a small area of emergent
rewarewa over a canopy of kohekohe, kamahi, mahoe (Melicytus ramiflorus), kanuka
and wattles above a subcanopy of indigenous and exotic species, including rangiora
(Brachyglottis repanda), mahoe, kawakawa (Macropiper excelsum), whau (Entelea
arborescens), gorse, Japanese honeysuckle, mothplant (Araujia sericifera), and
madeira vine (Andredera cordifolia). There are also occasional king fern (Marratia
salicina, ‘serious decline’) (Wildland Consultants 2004).
North (i.e. downstream) of Dudley Vercoe Drive the riparian margin becomes
increasingly dominated by exotic species such as pasture grasses, purpletop, and
montbretia. Where the stream enters the Te Puke urban area at Muir Road the stream
banks have been stabilised with structures including rock-filled gabion baskets.
Within Donovan Park (adjacent to SH2), the stream banks are dominated by exotic
grasses, montbretia, nasturtium (Tropaeolum majus), and scattered crack willow
(Salix fragilis) and grey willow (Salix cinerea). Other species include pink bindweed
and purpletop. North of SH2 the stream margins continue to be dominated by exotic
species where it flows through grazed pasture to the Kaituna River.

9.3

Flora
King fern (‘serious decline’) has been recorded in the upper reaches of the
Ohineangaanga Stream (Beadel 2006), and on stream banks a short distance north of
Dudley Vercoe Drive (Wildland Consultants 2004).
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9.4

Fauna
Relatively common species of indigenous forest birds which are likely to be present in
the Ohineangaanga corridor include grey warbler, tui, and fantail. Kiwi (‘serious
decline’) were recorded in the Ohineangaanga corridor in the 1980s, but it is not
known if they are still present.
Seven indigenous freshwater fish species, and two exotic species, have been recorded
in the Ohineangaanga catchment (refer to Table 4). One of these species, giant
kōkopu (Galaxias argenteus), is in the ‘gradual decline’ category of the New Zealand
threat classification lists (Hitchmough et al. 2007). Species in the ‘gradual decline’
category face extinction, but are buffered slightly by a slow rate of decline.
Table 4:

Fish species present in the Ohineangaanga catchment (records from the
NIWA Freshwater Fish Database and Wildland Consultants (2006a)).

Scientific Name
Indigenous Species
Anguilla australis
Galaxias argenteus
Galaxias fasciatus
Galaxias maculatus
Gobiomorphus cotidianus
Mugil cephalus
Retropinna retropinna
Introduced Species
Gambusia affinis
Oncorhynchus mykiss

Common Name

Threat Status*

short-finned eel
giant kōkopu
banded kōkopu
inanga
common bully
grey mullet
common smelt

Not threatened
Gradual decline
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened

mosquito fish
rainbow trout

Not threatened
Not threatened

*as per Hitchmough et al. 2007

9.5

Ecological significance
The Ohineangaanga corridor is habitat for common and threatened species of
indigenous plants, birds, and fish. Ecological values of indigenous vegetation and
habitats within the corridor have been recognised in the Otanewainuku Protected
Natural Areas survey (Beadel 2006) and the Western Bay of Plenty District Plan
(2002). The upper reaches of the stream were identified as a recommended area for
protection (RAP 23 Ohineangaanga Stream) and a site of ecological significance
(U15/21, which includes the upper reaches of the Ohineangaanga Stream as far north
as Dudley Vercoe Drive).
The Ohineanganga corridor has been assessed against seven ecological criteria (refer
to Table 5).
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Table 5: Ecological assessment of the Ohineanganga Corridor, and a summary of
the key ecological features and issues.
Criteria
Representativeness: the
extent to which an area is
characteristic or
representative of natural
diversity.

The upper parts of the corridor include
indigenous vegetation and habitat types which
are representative of the indigenous biodiversity
of that part of the Otanewainuku ED. The lower
parts of the corridor are highly modified and
dominated by exotic vegetation.

(ii)

Diversity and pattern: The
diversity of species and
community types.

The upper parts of the corridor include a
moderate diversity of indigenous vegetation and
habitat types, including tawa-rewarewa forest
and rewarewa-kanuka forest. The lower parts of
the corridor have very low indigenous
biodiversity.

(iii)

Shape: Larger areas with a
compact shape are more
likely to be ecologically viable.
Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
modification as compared
with likely original unmodified
character.

The corridor of indigenous vegetation is
relatively narrow.

(vi)

Rarity and special features:
Presence of rare community
types, species or other rare
features.

King fern (‘serious decline’) (refer to Section 9.3
above) is present in the corridor and the stream
is habitat for a threatened species of fish
(i.e giant kōkopu, refer to Section 9.4 above).
Kiwi (‘serious decline’) were recorded in the
corridor in the 1980s.

(vii)

Fragility and threat: Threat
processes or agents (actual
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

In the upper parts of the corridor, threats to
indigenous habitat include browsing domestic
animals and pest animals, and invasive weeds
such as wilding pines, Japanese honeysuckle,
and tradescantia. Indigenous habitat is largely
absent from the lower parts of the corridor.

(iv)

(v)

9.6

Ecological Features and Issues

(i)

Indigenous vegetation in the upper parts of the
corridor is likely to remain viable, particularly if
control of weeds and pest animals control is
undertaken. Instream habitat values are likely to
remain viable if the riparian margins are fenced
(particularly in the lower reaches) and, ideally,
revegetated.
The upper parts of the corridor are dominated by
indigenous vegetation types, some of which
have been modified by fire. Lower parts of the
corridor are dominated by exotic vegetation (i.e.
grazed pasture).

Spatial characteristics
The Ohineangaanga corridor is a relatively narrow strip encompassing only 431 ha,
but approximately 78% of the area is indigenous vegetation (refer to Table 6). The
Ohineangaanga Stream is approximately 16.1 km long, from its headwaters to the
point where it flows into the Kaituna River. Approximately 7.1 km of the upper
reaches of the stream are bounded by indigenous vegetation on both sides of the
stream. The Ohui Stream, which flows into the Ohineangaanga Stream, is c.3.9 km
© 2007
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along, including c.1.5 km of indigenous vegetation. This tributary has the potential to
link the Ohineangaanga corridor to the Papamoa Hills (via the Gibraltar Rock and/or
the Raparapahoe corridor) to indigenous vegetation on the Papamoa Hills. All of the
indigenous vegetation within the corridor is recognised as a ‘significant ecological
site’ in the Western Bay of Plenty District Plan (2002).
Table 6: Summary of spatial data for the Ohineangaanga corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation

431 ha
338 ha
78%

c.16.1

Riparian
Indigenous
Vegetation
(km)**
c.7.1

Length
Requiring
Revegetation
(km)
c.9

c.3.9
c.20.0

c.1.5
c.8.6

c.2.4
c.11.4

Total Length
(km)

Feature
Ohineangaanga Stream (to the
Kaituna River)*
Tributary:
- Ohui Stream
Total

* Excluding tributaries.
** Length of stream with indigenous vegetation on both sides.
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10.

CORRIDOR 3: WAIARI

10.1

Location
The Waiari corridor is centred on indigenous habitats along the Waiari Stream and its
headwater tributaries, encompassing c.4,934 ha. The Waiari Stream originates from
streams in gorges and deeply-incised gullies that drain the eastern side of the Mamaku
Plateau and the southern flanks of Otanewainuku (refer to Figure 5). The Te Rerenga
and Whataroa Streams arise on the Mamaku Plateau near Pyes Pa Road, and converge
a short distance upstream of the Mangatoi Stream to form the Waiari Stream. The
Mangatoi Stream arises on the flanks of Otanewainuku and flows through a gorge
before discharging into the Waiari Stream. The Waiari Stream flows northeast before
discharging into the Kaituna River. For most of its length the stream is confined to a
gorge, which it emerges from c.6 km upstream of the Kaituna River. This corridor
also has connections to other corridors and natural areas - refer to Wildland
Consultants 2007.

10.2

Vegetation and habitats
Indigenous forest in the Whataroa Gorge is dominated by tawa and rewarewa, with
occasional hinau and mangeao. There are infrequent emergent rimu and Hall’s totara
(Podocarpus hallii), and local stands of hard beech (Nothofagus truncata) forest and
hard beech-tawa-tanekaha (Phyllocladus trichomanoides) forest on ridges and spurs
(Beadel 2006). The vegetation along the Te Rerenga Stream is also dominated by
tawa and rewarewa, with emergent rimu and miro (Stachypitys ferruginea). Other
canopy species include kamahi, tawari (Ixerba brexioides), toatoa (Phyllocladus
toatoa), tanekaha, totara (Podocarpus totara), and hinau (Wildland Consultants
1995).
The forest canopy in the Mangatoi Stream gorge is dominated by tawa, rewarewa, and
hinau (Beadel 2006). Other canopy components include kohekohe, tawari, mangeao,
and kamahi. Podocarps such as rimu, miro, totara, and tanekaha are present on the
ridges, with some dense, regenerating stands of pole rimu (Wildland Consultants
2005b).
The understorey is dominated by supplejack (Ripogonum scandens), mahoe, and
treeferns such as ponga (silver fern, Cyathea dealbata), mamaku, and katote (Cyathea
smithii). On ridges and less steep faces, there is a greater abundance of seedlings and
saplings of the canopy species such as tawa and rewarewa. On the steepest faces the
understorey is a dense entanglement of supplejack and kiekie (Freycinetia banksii).
Other understorey components include kawakawa, hangehange (Geniostoma
rupestre), and kanono (Coprosma grandifolia). Steep, deeply-incised, ephemeral
watercourses on the gorge sides include heruheru (Leptopteris hymenophylloides),
kotukutuku (tree fuchsia, Fuchsia excorticata), rangiora, and pate (Schefflera
digitata). The ground cover is dominated by leaf litter and mats of Blechnum
filiforme, with scattered kiwkiwi (Blechnum fluviatile), hen and chicken fern, turutu
(Dianella nigra), and hook sedge (Uncinia uncinata) (Wildland Consultants 2005b).
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Vegetation in the remainder of the Waiari Stream Gorge (downstream of Mangatoi
Stream) is a mosaic of forest types with a long history of fire, clearance, and logging
of podocarps. The vegetation in the upper reaches of the gorge and in the least
accessible sites, is less modified than the vegetation in the lower reaches. Less
modified forest types include occasional emergent rimu, matai (Prumnopitys
taxifolia), and kahikatea (Dacrycarous dacrydioides), above a canopy which includes
tawa, hinau, mangeao, and/or puriri (Vitex lucens). More modified sites are
dominated by mamaku, kanuka, kamahi, porokaiwhiri (pigeonwood, Hedycarya
arborea), mahoe, and emergent rewarewa (Beadel 2006).
After emerging from the gorge, the stream passes through intensively cultivated land,
including kiwifruit orchards and grazing land, before flowing into the Kaituna River.
The vegetation adjacent to this lower stretch is almost exclusively dominated by
exotic species.
10.3

Flora
King fern (‘serious decline’) has been recorded in the Waiari Stream Gorge (Beadel
2006). Raukawa (Raukaua edgerleyi, ‘gradual decline’) has been recorded on the
upper slopes of the Mangatoi Stream Gorge (Wildland Consultants 2005b).

10.4

Fauna
Kiwi (‘serious decline’) were recorded in the Whataroa Gorge and Waiari Gorge in
the 1980s, and in the Mangatoi Gorge in the 1990s. Whio (blue duck, Hymenolaimus
malacorhynchos, ‘nationally endangered’) and kokako (Callaeas cinerea, ‘nationally
endangered’) were also recorded in the Whataroa Gorge and Mangatoi Stream in the
1980s. Kereru (‘gradual decline’) are present along the corridor. Other species of
indigenous forest birds which are present within the corridor include robin (Petroica
australis), pied tit (Petroica macrocephala), bellbird (korimako, Anthornis melanura),
and tui (Beadel 2006).
A search of the New Zealand Freshwater Fish Database (NZFFD) showed that the
Waiari Stream has been well surveyed. However, the database contained no records
for the headwater streams (i.e. Whataroa and Te Rerenga Streams) or tributaries
(e.g. Mangatoi Stream), although many of the species present will utilise the wider
catchment. Nine species of indigenous fish, including two threatened species, have
been recorded in the Waiari Stream (refer to Table 7). Koura (Paranephrops sp.) and
introduced fish species have also been recorded.
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Table 7: Fish species present in the Waiari Stream (records from the NIWA
Freshwater Fish Database).
Scientific Name
Indigenous Species
Anguilla australis
Anguilla dieffenbachii
Galaxias maculatus
Galaxias sp.
Geotria australis
Gobiomorphus cotidianus
Gobiomorphus huttoni
Gobiomorphus sp.
Retropinna retropinna
Introduced Species
Gambusia affinis
Oncorhynchus mykiss

Common Name

Threat Status*

short-finned eel
long-finned eel
inanga
unidentified galxiid
lamprey
common bully
redfinned bully
unidentified bully
common smelt

Not threatened
Gradual decline
Not threatened
Not threatened
Sparse
Not threatened
Not threatened
Not threatened
Not threatened

mosquito fish
rainbow trout

Not threatened
Not threatened

*As per Hitchmough et al. (2007)

10.5

Ecological significance
The ecological values of parts of the Waiari Corridor have been recognised in the
Otanewainuku protected natural areas survey (Beadel 2006) and the Western Bay of
Plenty District Plan. The Whataroa Gorge and Mangatoi Stream have been identified
as recommended areas for protection (RAP 28 and RAP 11, respectively), as has the
full length of the Waiari Stream Gorge (RAP 24). Significant ecological features (as
per the Western Bay of Plenty District Plan) within the corridor include the
headwaters of the Te Rerenga Stream (U15/11), the lower reaches of the Te Rerenga
Stream and the Whataroa Gorge (U15/13), the Mangatoi Stream (U15/24), and the
main Waiari Stream Gorge (U15/16). There is a QEII covenant in the Mangatoi
gorge, and at least one District Council covenant.
The Waiari corridor has been assessed using seven ecological criteria (refer to
Table 8).
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Table 8: Ecological assessment of the Waiari Corridor, and a summary of the key
ecological features and issues.
Criteria
(i)

Representativeness: the
extent to which an area is
characteristic or
representative of natural
diversity.

With the exception of the lower c.6 km, the
corridor includes vegetation and habitat types
which are representative of natural diversity.
Indigenous vegetation in the upper part of the
corridor is dominated by tawa and rewarewa, with
hinau, mangeao, and podocarps. Indigenous
vegetation in the central-lower reaches of the
corridor includes a mosaic of mature and
secondary forest types.

(ii)

Diversity and pattern: The
diversity of species and
community types.
Shape: Larger areas with a
compact shape are more
likely to be ecologically viable.
Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
modification as compared
with likely original unmodified
character.

The corridor includes a moderate diversity of
indigenous vegetation and habitat types, and flora
and fauna.

(vi)

Rarity and special features:
Presence of rare community
types, species or other rare
features.

Threatened species of flora (i.e. king fern and
raukawa, refer to Section 10.3 above), avifauna
(e.g. kereru and kiwi, refer to Section 10.3 above),
and fish (i.e. long-finned eel and lamprey, refer to
Section 10.3 above) have been recorded in the
corridor. There are also older records of whio,
kiwi, and kokako.

(vii)

Fragility and threat: Threat
processes or agents (actual
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

Threats to indigenous vegetation and habitats
include browsing domestic animals and wild
animals, and invasive weeds. The lower part of
the corridor is highly modified.

(iii)

(iv)

(v)

10.6

Key Ecological Features and Issues

For most of its length the corridor is relatively
narrow, although it widens in the upper reaches.
Upper parts of the corridor are close to larger
natural areas (e.g. mamaku plateau and
Otanewainuku), which may act as seed sources.
The indigenous areas in the corridor are likely to
remain viable, particularly if weed control and pest
animal control are undertaken.
Most of the corridor is dominated by indigenous
vegetation types, though parts have a history of
fire, clearance, and/or logging. The lowest c.6 km
of the corridor is dominated by exotic vegetation
(i.e. kiwifruit orchards and grazed pasture).

Spatial characteristics
The Waiari Corridor encompasses c.4,934 ha, of which approximately 60% is
indigenous vegetation (refer to Table 9). The Waiari Stream is approximately
19.1 km long, from the Kaituna River to the fork of the Whataroa and Te Rerenga
Streams. These streams, which are the major tributaries of the Waiari, arise on the
Mamaku Plateau c.3.9 km upstream of the fork. Much of the upper reach of the
Waiari Stream and its tributaries are bounded by indigenous vegetation.
© 2007

24

Contract Report No. 1404a

Table 9: Summary of spatial data for the Waiari Corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation

4,934 ha
2,960 ha
60%

c.19.1

Riparian
Indigenous
Vegetation
(km)**
c.12.8

Length
Requiring
Revegetation
(km)
c.6.3

c.3.9
c.5.0
c.3.7
c.3.8
c.6.3
c.2.7

c.3.9
c.5.0
c.1.5
c.3.8
c.2.0
c.2.7

c.0
c.0
c.2.2
c.0
c.4.3
c.0

c.44.5

c.31.7

c.12.8

Total Length
(km)

Feature
Waiari Stream (from fork of Te
Rerenga and Whataroa Steams to
the Kaituna River)*
Tributaries:
- Te Rerenga Stream (Waiari
Stream to Te Matai Forest)
- Length within Te Matai Forest
- Length west of Te Matai Forest
- Whataroa Stream
- Length of Torepapa Stream
- Mangatoi Stream (to
Otanewainuku Forest)
TOTAL

* Excluding tributaries.
** Length of stream with indigenous vegetation on both sides.
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11.

CORRIDOR 4: MANGOREWA

11.1

Location
The Mangorewa corridor encompasses c.4,397 ha and extends along the Mangorewa
River from its headwaters on the Mamaku Plateau (northwest of Rotorua) to the point
where it flows into the Kaituna River (refer to Figure 6). It includes tributaries of the
Upper Mangorewa River such as the Ohaupara Stream, Pipikarahi Stream,
Mangapouri Stream (which arises near Kaharoa), and Kiwi Stream. For most of its
length, the river is confined to a deeply-incised gorge. It emerges from the gorge only
two kilometres before it discharges into the Kaituna River.

11.2

Vegetation and habitats
Vegetation on the margins of the Mangorewa River is predominantly indigenous.
However, the margins of the lower c.2 km of the river, below the gorge, are
predominantly exotic. Beadel (In press) described the vegetation in a small
recommended area for protection in the upper Mangorewa River (RAP 53). The
forest canopy is dominated by mixtures of hard beech, red beech (Nothofagus fusca),
and tawari, with emergent rimu and miro. These species are likely to be components
of the forest canopy across wider areas in the headwaters of the River.
Vegetation in the mid-section of the Mangorewa gorge, from near Pyes Pa Road
downstream to the Ruato Stream, is characterised by hard beech and tanekaha on
steep spurs and ridges, and tawa forest with emergent rewarewa on slopes. Towards
the Ruato Stream and in the valley of the Ruato Stream, the vegetation comprises
tawa-rewarewa dominant forest with hinau, mangeao, tanekaha, kamahi, rimu, and
occasional kohekohe. Vegetation along the Pipikarahi and Mangapouri Streams has
regenerated following fires, and is dominated by tanekaha, manuka (Leptospermum
scoparium), bracken (Pteridium esculentum), and kiokio. There are small remnants of
tawa-rewarewa forest in the gullies (Beadel 2006).
Kaharoa Forest is located between a fork of the Mangorewa River and the Onaia
Stream. Onaia Ecological Area is located upstream of Kaharoa Forest, in the Onaia
Stream. Kaharoa Forest includes indigenous forest, scrub and sedgeland, mixed
shrubland, and radiata pine forest. Rewarewa are frequent emergents above a forest
canopy that includes kamahi, tawa, kohekohe, mangeao, and tawari. Onaia
Ecological Area includes emergent rimu and northern rata (Metrosideros robusta)
above a canopy which includes tawa, kohekohe, and kamahi (Wildland Consultants
1995).
In the lower gorge, kanuka-kamahi forest dominates, with emergent rewarewa. In the
side gullies there are areas of tawa-rewarewa forest with occasional mangeao,
tanekaha, kohekohe, pukatea and puriri. There are also relatively small areas of
mamaku-mahoe-bracken-hangehange shrubland in the heads of the gullies (Beadel
2006).
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11.3

Flora
The Mangorewa corridor includes a diverse range of indigenous plant species,
including populations of threatened species such as king fern (‘serious decline’).
Raukawa (‘gradual decline’) may be present at forested sites.

11.4

Fauna
There are records of whio (‘nationally endangered’) and kiwi (‘serious decline’) from
the early 1990s. Kokako (‘nationally endangered’) are present in the adjacent
Kaharoa Conservation Area and a QEII Covenant. Kaka (‘nationally endangered’),
kereru (‘gradual decline’), and bats have also been recorded in the corridor (Beadel
2006). It has been suggested that the records of bats are most likely to be long-tailed
bats (pekapeka, Chalinolobus tuberculatus, ‘nationally vulnerable’), but they do
include two previous records of short-tailed bats (Mystacina tuberculata, ‘nationally
endangered’), at Mamaku (1971) and in the Kiwi Stream (late 1970s or early 1980s)
(Saunders 1983). Falcon (karearea, Falco novaeseelandiae, ‘nationally vulnerable’)
have been recorded in the Mangorewa catchment (ibid.).
The New Zealand Freshwater Fish Database records three indigenous fish species in
the Mangorewa River, including one species in the New Zealand threat classification
lists: long-finned eel, which is in the ‘gradual decline’ category (refer to Table 10).
Koura have also been recorded in the river.
Table 10: Fish species present in the Mangorewa River (records from the NIWA
Freshwater Fish Database).
Scientific Name
Indigenous Species
Anguilla australis
Anguilla dieffenbachii
Retropinna retropinna
Introduced Species
Oncorhynchus mykiss
Salmo trutta

Common Name

Threat Status*

short-finned eel
long-finned eel
common smelt

Not threatened
Gradual decline
Not threatened

rainbow trout
brown trout

Not threatened
Not threatened

*as per Hitchmough et al. (2007).

11.5

Ecological significance
The ecological values of parts of the Mangorewa Corridor have been recognised in
the Otanewainuku protected natural areas survey (Beadel 2006) and the Western Bay
of Plenty District Plan. The mid-Mangorewa Gorge (RAP 12) and Lower Mangorewa
Gorge (RAP 13) and unprotected areas adjacent to Mangorewa Scenic Reserve
(RAP 53) were identified as recommended areas for protection. Significant
Ecological Sites (as per the Western Bay of Plenty District Plan) within the corridor
include Kiwi Stream and an adjacent stretch of the Mangorewa Gorge that is
approximately 3.5 km long (U15/12), a small area in the catchment of the
Upokoongauru Stream (U15/10), the Upokoongauru Stream and the Mangorewa
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River as far north as c.6.5 km from Kaituna River (U15/14), and the lower
Mangorewa River to within approximately 2 km of the Kaituna River (U15/28).
The Mangorewa corridor has been assessed using seven ecological criteria (refer to
Table 11).
Table 11: Ecological assessment of the Mangorewa Corridor, and a summary of the
key ecological features and issues.
Criteria
(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

11.6

Key Ecological Features and Issues

Representativeness: the
extent to which an area is
characteristic or
representative of natural
diversity.
Diversity and pattern: The
diversity of species and
community types.

With the exception of the lower c.2 km, the corridor
includes vegetation and habitat types which are
representative of natural diversity.

Shape: Larger areas with a
compact shape are more
likely to be ecologically viable.
Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
modification as compared
with likely original unmodified
character.

For most of its length the corridor is relatively
narrow, but it widens in the upper reaches.

Rarity and special features:
Presence of rare community
types, species or other rare
features.
Fragility and threat: Threat
processes or agents (actual
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

Threatened species of avifauna and fish (refer to
Section 10.4 above) have been recorded in the
corridor, though some of the avifauna records are
somewhat out-dated.

The corridor includes a good diversity of indigenous
vegetation and habitat types, and flora and fauna.
Vegetation types include forest dominated by hard
beech, red beech, and tawari, tawa-rewarewa
forest, and secondary forest dominated by manuka,
tanekaha, and ferns (refer to Section 11.2 above).

The upper parts of the corridor are close to larger
natural areas on the Mamaku plateau and are likely
to remain viable, particularly if weed control and
pest animal control are undertaken. Much of the
corridor is within a steeply incised gorge, which acts
as some protection from grazing domestic animals.
Most of the corridor is dominated by indigenous
vegetation types, though some have been modified
by fire and/or logging. The lower c.2 km of the
corridor is dominated by exotic vegetation
(i.e. kiwifruit orchards and grazed pasture).

Threats to indigenous vegetation and habitats
include browsing domestic animals and wild
animals, and invasive weeds. The lower part
c.2 km of the corridor is highly modified and there is
little or no indigenous habitat.

Spatial characteristics
The Mangorewa corridor comprises c.4,397 ha (refer to Table 12), and its upper
reaches are contiguous with the Waiari corridor. The Mangorewa River traverses
approximately 18 km, including a section which follows the boundary of the study
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area. With the exception of the lower c.2 km of the river, the riparian margin is
indigenous vegetation. The two main tributaries of the river, the Ohaupara and
Upokoongauru Streams, are also bounded by indigenous vegetation.
Table 12: Summary of spatial data for the Mangorewa corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation

4,397 ha
2,324 ha
53%

Feature
Mangorewa River (from Te Matai Forest
to the Kaituna River)*
Mangorewa River adjacent to Te Matai
Forest
Mangorewa River adjacent to boundary
of study area
Tributaries:
- Ohaupara Stream (adjacent to
Mangorewa Forest)
- Upokoongauru Stream
Total

*
**

c.12.3

Riparian
Indigenous
Vegetation
(km)**
c.10.4

Length
Requiring
Revegetation
(km)
c.1.9

c.4.1

c.4.1

c.0

c.1.7

c.1.7

c.0

c.5.5
c.6.2
c.29.8

c.5.5
c.6.2
c.27.9

c.0
c.0
c.1.9

Total Length
(km)

Excluding tributaries.
Length of stream with indigenous vegetation on both sides.
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12.

CORRIDOR 5: KAITUNA

12.1

Location
The Kaituna corridor encompasses c.2,557 ha of the catchment of the Kaituna River
and includes the Maketu Estuary. The source of the Kaituna River is Lake Rotoiti, in
the Rotorua Lakes Ecological District. The outlet of the lake is at Okere Falls, on the
southern boundary of the Otanewainuku Ecological District. From Okere Falls, the
river enters a gorge and flows north, and enters the project study area (refer to
Figure 7). The gorge is a ribbon of predominantly indigenous vegetation that passes
through extensive areas of pine plantation. South of Paengaroa, near the boundary of
the Tauranga Ecological District, the river emerges from the gorge and continues to
flow north through horticultural and agricultural land. Within c.1 km of the sea, part
of the river flows into the Maketu Estuary while the remainder flows directly into the
Bay of Plenty at Te Tumu (the “Kaituna Cut”).
For most of its alignment the Kaituna River cuts through the north-eastern sector of
the Mamaku Plateau. This is rhyolite ignimbrite flow material, with an undulating to
hummocky surface, cut into long sections by the gorges incised by virtually all of the
streams (Beadel 2006). The plateau is overlain with yellow-brown pumice soils that
have formed from various volcanic airfall tephras, of which the Kaharoa is the most
recent.
The topography, geology, vegetation, and natural character of the upper Kaituna
River, where it is confined to a gorge, is distinct from the lower reaches of the river
and the Maketu Estuary.

12.2 Vegetation and habitats of the mid-Kaituna River
The middle (and upper) reaches of the Kaituna River are confined to a gorge which is
a ribbon of predominantly indigenous vegetation within a matrix of exotic forest. The
extremely steep terrain within the gorge makes access difficult but, based on visits to
various sites in the gorge, the vegetation can be typified as follows.
Above the waterline there is often a band of bare, nearly vertical, rock that extends for
up to c.3 m above the water. Above the bare rock are mats of mosses and liverworts,
and ferns such as rereti (Blechnum chambersii) and kiokio. At some sites tutu
(Coriaria arborea) is also growing on ledges very close to the water. Kiekie and aka
(Metrosideros perforata) drape down the faces, sometimes almost to the water.
Typically, there is then a band of shrubs such as kanono, mahoe, makomako
(Aristotelia serrata), rangiora, hangehange, fivefinger (Pseudopanax arboreus var.
arboreus), pate, and kawakawa, intermixed with ferns such as rereti, kiokio, heruheru
(Leptopteris superba), hen and chicken fern, and king fern (‘serious decline’).
Higher up the gorge walls the canopy becomes taller and includes kamahi, tawa, and
heketara (Olearia rani) with emergent rewarewa and rimu. The ridges and spurs
above the gorge are covered in secondary indigenous forest dominated by rewarewa,
tanekaha, kamahi, and kanuka in varying proportions. Other species that may be
present in the canopy include tawa, totara, and horoeka (Pseudopanax crassifolius).
Pigeonwood, mahoe, Coprosma lucida, mingimingi (Leucopogon fasciculatus), and
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toropapa (Alseuosmia macrophylla) are frequently present in the understorey. The
most common components of the groundcover on the dry ridges are puakarimu
(Lycopodium deuterodensum), turutu (Dianella nigra), and filmy ferns
(Hymenophyllum species). The gullies above the gorge are dominated by tree ferns
(mainly wheki and ponga), ferns (e.g. hen and chicken fern, heruheru, Polystichum
richardii, crown fern - Blechnum discolor, and king fern), and supplejack.
An exception to this pattern occurs at a limited number of sites where the gorge is
broader and secondary vegetation extends to the river margin. This vegetation is
dominated by indigenous species, though there is a component of exotic species.
Indigenous species include manuka (Leptospermum scoparium), horoeka, mapou
(Myrsine australis), wheki, mingimingi, and makomako. Exotic species include
Himalayan honeysuckle (Leycesteria formosa), Spanish heath (Erica lusitanica),
buddleia (Buddleja davidii), blackberry (Rubus fruticosus agg.), and Japanese
wineberry (Rubus phoenicolasius).
12.3 Vegetation and habitats of the lower Kaituna River
South of Paengaroa and the confluence with the Mangorewa River, near the boundary
of Tauranga Ecological District, the Kaituna River emerges from the gorge and
continues to flow north through horticultural and agricultural land. Between the end
of the gorge and Waitangi, where the River flows beneath State Highway 2, the
riparian margins are dominated by exotic species and vegetation types, including
grazed pasture, kiwifruit orchards, and willows.
North of State Highway 2, exotic species such as willows (Salix spp.) are common on
the river bank, often in association with pasture grasses and/or reed sweetgrass
(Glyceria maxima). However, a strip along the true right river bank has been planted
with indigenous species such as harakeke, kanuka, and akeake (Dodonea viscosa),
and exotic willows. Harakeke has also been planted beneath willows on the true left
bank upstream of Bell Road. There are swards of reed sweetgrass which are regularly
submerged by the river during high tide
Downstream of Bell Road and adjacent to the true right bank of the River, is the
Kaituna Wetland. This is an important site because wetlands have been greatly
reduced in both quality and extent and this site is the largest freshwater wetland in the
SmartGrowth study area. Ti kouka (cabbage tree; Cordyline australis) treeland is
locally dominant and other indigenous species present include mahoe, tree ferns
(ponga and mamaku), and Coprosma propinqua. Exotic species include Japanese
honeysuckle, pampas, blackberry, Chinese privet (Ligustrum sinense), willows, moth
plant (Araujia sericifera), and tradescantia (Tradescantia fluminensis) (Wildland
Consultants 2002). A community-based restoration project (including game bird
hunters) is undertaking planting, weed control, and pest animal control within the
Kaituna Wetland.
Between the Kaituna Wetland and the river mouth, there are four discrete wetlands
located along a c.3 km stretch of the true left side of the Kaituna River. These
wetlands comprise one of the thirty-six Special Ecological Sites (SES) which have
been identified within the boundary of Tauranga City Council (Wildland Consultants
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2000a). These wetlands are a Category 2 site (SES No. 36) that includes willow
wetlands and raupo (Typha orientalis) reedland,
A sandy beach at the mouth of the Kaituna River is dominated by spinifex and panaho
(Calystegia soldanella). A short distance upstream of the river mouth, raupo and
harakeke dominate the vegetation in association with other species such as Baumea
articulata, Bolboschoenus fluviatilis, and Schoenoplectus tabernaemontani (Wildland
Consultants 2005).
12.4

Vegetation and habitats of the Maketu Estuary
Historically, Maketu Estuary was part of a complex of saline wetlands and extensive
freshwater wetlands. Drainage and the development of land for agriculture has
resulted in the destruction of almost all freshwater wetland (refer to Section 5 above).
The only sizable remnant is the Arawa Wetland, which encompasses 20-25 ha on the
south side of Maketu Estuary. It was formerly an integral part of the estuary, with the
lower parts of the wetland being inundated by tidal inflows of saltwater, but drains
and a road causeway have restricted water flow. Some parts of the wetland are
heavily infested with pampas and willows (Wildland Consultants 2003).

12.5

Flora
King fern is in the list of threatened and uncommon plants of New Zealand, in the
‘serious decline’ category (de Lange et al. 2004). It is present within the Kaituna
River Gorge and its tributaries, at suitably shaded, damp sites. Lindsaea viridis has
been recorded growing on rock walls in the canyon of “Poacher’s Stream”, a tributary
of the Kaituna River. It is regarded as being at risk of becoming threatened and is
classed as ‘sparse’. Three threatened or uncommon species were recorded in the
Arawa wetland in 1989: Cyclosorus interruptus and Thelypteris confluens (both
ranked as ‘gradual decline’), and Mimulus repens (‘sparse’) (Wildland Consultants
2003).

12.6

Fauna
12.6.1

Terrestrial avifauna

A suite of indigenous forest birds have been recorded in the Kaituna Gorge, including
tui, pied tit, robin, and whitehead (Mohoua albicilla). These species also utilise the
adjoining areas of plantation forest. In addition to these relatively common species,
threatened species (as per Hitchmough et al. 2007) of avifauna are also present, such
as kereru (‘gradual decline’) and fernbird (Bowdleria punctata, ‘sparse’) (Hitchmough
et al. 2007).
A kiwi survey was carried out along the Kaituna in the early 1980s (Taylor and
Calder 1983) and few birds were detected east of the Onaia Ecological Area and north
of Okere Falls (G. Taylor, DOC, pers. comm.). A kiwi survey was also undertaken on
a block of land (Okere IE) on the eastern side of the river (Innes and Shaw 1988),
between the Kaituna River and SH33. A male-female pair was recorded there,
600 metres from the river, in June 1988. Pierce (2002) collated all kiwi records in the
Bay of Plenty Region over the period 1990-2002, and the only records in the Kaituna
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Catchment were on the western side of the catchment, some distance from the main
river. Whio (‘nationally endangered’) have been recorded on the river (e.g. Innes and
Shaw 1988) and falcon (‘nationally vulnerable’) have been recorded in the Kaituna
gorge (Saunders 1983).
12.6.2

Water birds

The following species of waterbirds are known to be present in the gorge: black shag
(Phalacrocorax carbo, ‘sparse’), grey duck (Anas superciliosa, ‘serious decline’), and
little shag (Phalacrocorax melanoleucos ssp. brevirostris).
Various bird species utilise the lower river or habitats along the river. Species
recorded at the river mouth include white-fronted tern (Sterna striata, ‘gradual
decline’), New Zealand dotterel (Charadrius obscurus, ‘sparse’), arctic skua
(Stercorarius parasiticus), variable oystercatcher (Haematopus unicolor), and several
pairs of pied shags (Phalacrocorax varius) (Wildland Consultants 2000 and Tim
Barnard, OSNZ, pers. comm. 2003). Other indigenous species known to utilise
riparian margins include royal spoonbill (Platalea regia), white-faced heron (Ardea
novaehollandiae), and New Zealand kingfisher (kotare, Halcyon sancta).
Large numbers of birds utilise the Maketu Estuary for feeding, roosting, and breeding.
Migratory species include the eastern bar-tailed godwit (Limosa lapponica), pied stilt
(Himantopus himantopus ssp. leucocephalus), variable oyster catcher, ruddy turnstone
Arenaria interpres), red-necked stint (Calidris ruficollis), Asiatic whimbrel
(Numenius phaeopus variegatus), Mongolian dotterel (Charadrius mongolus), Pacific
golden plover (Pluvialis fulva), pectoral sandpiper (Calidris melanotos), sharp-tailed
sandpiper (Calidris acuminata), curlew sandpiper (Calidris ferruginea), sanderling
(Calidris alba), knot (Caladris spp.), far-eastern curlew (Numenius
madagascariensis), and eastern little tern (Sterna albifrons sinensis) (Environment
Bay of Plenty 2003, Tim Barnard, OSNZ, pers. comm. 2003).
Other species which frequent Maketu Estuary and/or the sandspit, and which are
included in the New Zealand threat classification lists (Hitchmough et al. 2007),
include white heron (Egretta alba ssp. Modesta, ‘nationally critical’), Australasian
bittern (Botaurus poiciloptilus, ‘nationally endangered’), reef heron (Egretta sacra ssp.
sacra, ‘nationally endangered’), Caspian tern (Sterna caspia, ‘nationally vulnerable’),
wrybill (Anarhynchus frontalis, ‘nationally vulnerable’), North Island fernbird
(‘sparse’), and banded rail (Gallirallus philippensis assimilis, ‘sparse’ (Environment
Bay of Plenty 2003 and Rasch 1989).
12.6.3

Bats

Long-tailed bats (‘serious decline’) have been detected in the gorge and are likely to
traverse the river gorge and associated site streams and forest margins. They range
over reasonably large areas and have previously been recorded in the Mangorewa
catchment and at Rotoehu (A. Garrick pers. comm., in Beadel 2006).
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12.6.4

Lizards

It is likely that various species of lizards are present in the gorge, including copper
skink (Cyclodina aenea), common green gecko (Naultinus elegans), common gecko
(Hoplodactylus maculatus), and forest gecko (Hoplodactylus granulatus) (Saunders
1983).
12.6.5

Fish

The catchment of the Kaituna River is an important habitat for fish and supports a
diverse assemblage of fish species, including fifteen indigenous species and four
introduced species (refer to Table 13). Three species are included in the New Zealand
threat classification lists: giant kokopu (‘gradual decline’), long-finned eel (‘gradual
decline’), and lamprey (‘sparse’) (Hitchmough et al. 2007). The Kaituna River is an
important recreational whitebait fishery, and the lower Kaituna River includes
whitebait species spawning sites (ibid.).
Table 13: Fish species present in the Kaituna River (records from the NIWA
Freshwater Fish Database).
Scientific Name
Indigenous Species
Aldrichetta forsteri**
Anguilla australis
Anguilla dieffenbachii
Arripis trutta**
Cheimarrichthys fosteri
Galaxias argenteus
Galaxias brevipinnis
Galaxias fasciatus
Galaxias maculatus
Geotria australis
Gobiomorphus cotidianus
Gobiomorphus gobioides
Gobiomorphus huttoni
Retropinna retropinna
Rhombosolea retiaria
Introduced Species
Carassius auratus
Gambusia affinis
Oncorhynchus mykiss
Salmo trutta

Common Name

Threat Status*

yellow eye mullet
short-finned eel
long-finned eel
kahawai
torrentfish
giant kokopu
koaro
banded kokopu
inanga
lamprey
common bully
giant bully
redfin bully
common smelt
black flounder

Not threatened
Not threatened
Gradual decline
Not threatened
Not threatened
Gradual decline
Not threatened
Not threatened
Not threatened
Sparse
Not threatened
Not threatened
Not threatened
Not threatened
Not threatened

goldfish
mosquito fish
rainbow trout
brown trout

Not threatened
Not threatened
Not threatened
Not threatened

*as per Hitchmough et al. (2007)
**marine wanderer

Juvenile flounder (Rhombosolea spp.), kahawai (Arripis trutta), yellow eye mullet
(Aldrichetta forsteri), grey mullet (Mugil cephalus), and tuna (eels) are present in the
estuary. Pipi and cockle beds are also present on mudflats, with populations of mud
snail around estuary margins. The pipi and cockle beds are highly utilised and valued
by tangata whenua and other users
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12.7

Ecological significance
The lower Kaituna River and its associated corridor of indigenous vegetation has long
been recognised as being of significant ecological value. A fauna survey of the
Mamaku Plateau in the early 1980s assigned the Kaituna River and its margins a
“moderate-high” ranking as wildlife habitat (Saunders 1983). A similar “moderatehigh” ranking would still apply, subject to the presence of blue duck and kiwi
(‘serious decline’) in the upper Kaituna (K. Owen, Department of Conservation, pers.
comm.). The vegetated corridor also has values as habitat for terrestrial fauna, and is
habitat for a substantial population of king fern (‘serious decline’). King fern is
known from at least 11 other sites in the Otanewainuku Ecological District, but the
population in the Kaituna Gorge is large and a range of size classes is present. It may
constitute the largest single population in the Bay of Plenty Region.
The ecological significance of unprotected natural areas in the Kaituna Gorge has
been recognised in both the Otanewainuku Protected Natural Areas Survey (Beadel
2006) and the Western Bay of Plenty District Plan. A recommended area for
protection encompasses 212 ha along the gorge (RAP 44). Three ‘significant
ecological features’ in the Kaituna Gorge are included in the Western Bay of Plenty
District Plan: U14/153, U14/154, and U15/19.
The lower Kaituna River is highly modified, but is habitat for a suite of shore birds
and fish. The limited areas of wetland which remain along the river margins are small
remnants of what was once a widespread habitat type, and they are therefore
ecologically significant. Wetlands on the western side of the river have been
recognised as a ‘special ecological site’ in Tauranga City (Wildland Consultants
2000a).
Maketu Estuary, into which part of the Kaituna River flows, is an important habitat
for birds, estuarine and migratory fish, and shellfish. The Maketu Estuary is included
in the Western Bay of Plenty District Plan as a ‘significant landscape feature’ (S22)
and a ‘significant ecological feature’ (V14/2). The Arawa Wetland, on the east side
of the estuary is also a ‘significant ecological feature’ (V14/3) and Maketu sandspit is
a ‘protected significant ecological feature’ (V14/1). The Maketu Estuary, in
combination with the waters around Okurei Point (Town Point) and Waihi Estuary is
an ‘area of significant conservation or cultural value’ (ASCV-7) in the Regional
Coastal Environment Plan (Environment Bay of Plenty, 2003).
The Kaituna River corridor has been evaluated using seven ecological criteria (refer to
Table 14).
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Table 14:

Ecological assessment of the Kaituna Corridor, and a summary of the
key ecological features and issues.

Criteria
(i)

Key ecological features and issues

Representativeness: the
extent to which an area is
characteristic or representative
of natural diversity.

The upper Kaituna River corridor is a high
quality, representative example of indigenous
vegetation in a deeply incised, ignimbrite gorge.
The middle reaches of the corridor are highly
modified and include few, if any representative
examples of indigenous biodiversity.
The lower reach of the corridor includes
relatively small, modified, representative
examples of freshwater and saline wetlands
which have been greatly reduced in extent in the
study area.

(ii)

Diversity and pattern: The
diversity of species and
community types.

The corridor includes a diversity of species and
habitats, including forest, scrub, freshwater
wetland, saline wetland, and instream habitat
(refer to Section 12.2 above).

(iii)

Shape: Larger areas with a
compact shape are more likely
to be ecologically viable.

The corridor is long and narrow for most of its
length. Indigenous habitats in the lower reaches
comprise relatively small areas.

(iv)

Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.

Indigenous habitat in the gorge is likely to
remain viable (in the absence of fire or flooding
by dam impoundments) but would benefit from
pest animal control. The middle and lower
reaches are highly modified and require fencing
to exclude domestic stock, and revegetation.
Wetlands in the lower reaches also require weed
control.

(v)

Naturalness: Degree of
modification as compared with
likely original unmodified
character.
Rarity and special features:
Presence of rare community
types, species or other rare
features.

The upper reaches are not highly modified, but
the remainder of the corridor has been modified
by extensive clearance and drainage.

Fragility and threat: Threat
processes or agents (actual or
potential) which are likely to
destroy or substantially modify
the feature, and the
vulnerability of the feature to
damage.

Habitats in the gorge are threatened by
hydroelectric development. The remaining
wetlands in the lower reaches are threatened by
invasive weeds and grazing domestic stock.

(vi)

(vii)
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King fern, a threatened species in the ‘serious
decline’ category, is present in the gorge (refer
to Section 12.5). The gorge is habitat for
indigenous forest birds (refer to Section 11.6.1),
and the lower reaches are habitat for water birds
(refer to Section 11.6.2), including threatened
species. Bats have been recorded in the gorge
(refer to Section 11.6.3), and the River is habitat
for threatened species of fish (refer to
Section 11.6.5).
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12.8

Spatial characteristics
The Kaituna corridor encompasses approximately 2,557 ha, including c.1,133 ha of
indigenous vegetation (refer to Table 15). The Kaituna River extends for
approximately 36 km from the boundary of the study area to Te Tumu, where it
discharges into the sea (refer to Table 15). The gorge (c.7.5 km) is clad in indigenous
vegetation, while the middle reach of the corridor (c.23.8 km) is dominated by exotic
species and vegetation types.
Table 15: Summary of spatial data for the Kaituna corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation

2,557 ha
1,133 ha
44%

Feature
Kaituna River (from river mouth to
boundary of study area)*
River mouth to upstream end of
Kaituna Wetland (Lower Kaituna
Wildlife Management Reserve)
Kaituna Wetland to the gorge
Upper Kaituna Gorge (all
indigenous vegetation)
Total
*
**

c.36.1

Riparian
Indigenous
Vegetation
(km) **
c.12.3

Length
Requiring
Revegetation
(km)
c.23.8

c.4.8

c.4.8

c.0

c.23.8
c.7.5

c.0
c.7.5

c.23.8
c.0

c.72.2

c.24.6

c.47.6

Total Length
(km)

Excluding tributaries.
Indigenous vegetation on at least one side of the river.
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13.

CORRIDOR 6: ROTOITI HILLS TO WAIHI ESTUARY

13.1 Location
Waihi Estuary is located on the east side of Okurei Point (Town Point). Maketu
Estuary is on the west side of the Point. Four canals, and a network of smaller drains
flow into the Waihi Estuary (refer to Figure 8). The four canals are the Kaikokopu
Canal, the Wharere Canal, the Pongakawa Canal, and the Pukehina Canal. These
canals are fed by a large network of drains that criss-cross the coastal plain north of
SH2, and by streams that arise in the hills to the south of SH2. Three sub-corridors,
encompassing a total of c.7,460 ha, could be recognised in this catchment, based on
the canals that they discharge into:
Corridor 6a:

Corridor 6b:
Corridor 6c:

Pokopoko. Pokopoko Stream discharges into the Kaikokopu Canal.
Tributaries include the Mangatoetoe Stream and the Oeoteheuheu
Stream.
Wharere.
Pongakawa. Pongakawa Stream and its unnamed tributaries..

13.2 Vegetation and habitats of the catchment of the Waihi Estuary
13.2.1

Overview

The catchment of the Waihi Estuary is highly modified. The plains north of SH2 are
predominantly dairy farms, while the hills south of the highway are a mixture of
pastoral land and exotic forestry. There are narrow strips of indigenous vegetation
along waterways within the areas of exotic forestry, but the closest sizeable areas of
indigenous vegetation inland of the estuary are more than fifteen kilometres away
around the headwaters of the Pokopoko Stream and the Oeoteheuheu Stream (Roydon
Downs Scenic Reserve), and along a stretch of the Pongakawa Stream. Rotoehu
Forest and Pongakawa Ecological Area lie only a short distance east of the
Pongakawa Stream, but are outside the catchment of Waihi Estuary.
13.2.2

Corridor 6a: Pokopoko

The indigenous vegetation in the headwaters of the Pokopoko Stream is
predominantly tawa-dominant forest with rewarewa, kohekohe, kamahi, and scattered
pukatea, mangeao, hinau, puriri, and kamahi. There are also pockets of kamahimangeao forest with emergent rewarewa, and kanuka forest and scrub (Beadel 2006).
Roydon Downs Scenic Reserve, located to the west of Pokopoko Stream in the
headwaters of Oeteheuheu Stream (a tributary of the Pokopoko Stream), is a good
quality, relatively large example of indigenous vegetation. Northern rata is emergent
over a canopy of tawa, kohekohe, and kamahi, or tawa and pukatea. There is also a
small area of rewarewa-kamahi forest (Wildland Consultants 1995).
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13.2.3

Corridor 6b: Wharere

The Wharere Stream corridor is dominated by exotic vegetation types. There is only
one, small area of indigenous vegetation located near the southern end of the corridor.
There are also likely to be even smaller pockets of indigenous vegetation on riparian
margins, particularly on the steeper faces, and willow-dominated wetlands on the
stream margins. The Puanene Stream is a tributary of the Wharere and is highly
modified. Along the margins of this stream are some relatively small areas of mixed
indigenous-exotic vegetation on steep hillsides. The dominant exotic species within
this vegetation are barberry (Berberis glaucocarpa) and black wattle (Racosperma
mearnsii), and indigenous species include mamaku, mahoe and makomako. There are
also small areas of willow wetland which include indigenous species such sedges
(Carex spp.).
13.2.4

Corridor 6c: Pongakawa

The Pongakawa Stream is the largest stream in the catchment of the Waihi Estuary.
The lower reaches of the stream are highly modified and no indigenous vegetation has
been mapped in this area. In the middle section of the corridor the stream passes
through a pine plantation, but a narrow ribbon of indigenous vegetation remains on
the streamsides. Further south, towards the boundary of the study area, is a larger
area of indigenous vegetation which is recognised as a ‘significant ecological site’ (as
per the Western Bay of Plenty District Plan).
13.3 Vegetation and habitats of Waihi Estuary
The southern and eastern margins of Waihi Estuary are fringed with areas of
saltmarsh dominated by searush with scattered, dense swards of Baumea juncea and
oioi (Apodasmia similis). Other saltmarsh species include glasswort (Sarcocornia
quinqueflora), makaokao (Samolus repens), Selliera radicans, shore lobelia (Lobelia
anceps), and batchelor’s button (Cotula coronopifolia). On the inland side of the
saltmarsh are areas of shrubland dominated by makaka (marsh ribbonwood,
Plagianthus divaricatus) and harakeke. Other species in the shrubland include threesquare (Schoenoplectus pungens) and mangroves (Beadel and Wallace 1989). Much
of the saltmarsh is within the Waihi Wildlife Management Reserve, which includes
estuarine and freshwater habitats.
The larger islands in Waihi Estuary are covered with brush wattle (Paraserianthes
lophantha) forest and manuka scrub, and are fringed with sedges and rushlands
dominated with searush in association with Baumea juncea and local makaka. The
smaller islands have a low cover of tall fescue (Schedonorus phoenix) and sea couch
(Elytrigia pycnantha), with local makaka, Olearia solandri, taupata (Coprosma
repens), harakeke, and karo (Pittosporum crassifolium). The margins are similar to
the larger islands. Stipa stipoides, glasswort, makaokao, and Selliera radicans occur
locally (Beadel and Wallace 1989). Pampas is widespread on the margins of the
estuary.
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13.4 Flora
Mimulus repens, which is in the ‘sparse’ category of the New Zealand list of
threatened and uncommon plants (de Lange et al. 2004), has been recorded in the
Waihi Wildlife Management Reserve.
13.5 Fauna
Avifauna recorded at Pukehina, on the eastern side of Waihi Estuary, include a suite
of exotic species and indigenous species including white-faced heron, kahu (harrier
hawk, Circus approximans), kingfisher, and fernbird (Wildland Consultants 1997).
Fernbird is in the ‘sparse’ category of the New Zealand threat classification lists
(Hitchmough et al. 2007). Other threatened species which may utilise the estuary
include Australasian bittern (‘nationally endangered’), black shag (‘sparse’), and
banded rail (‘sparse’).
A suite of relatively common indigenous forest birds are likely to be present in the
upper parts of the Waihi catchment, including tui, bellbird, fantail, and silvereye.
Kereru, which is in the ‘gradual decline’ category of the New Zealand threat
classification lists, has been recorded in the recommended area for protection located
in the headwaters of the Pokopoko Stream.
The NIWA New Zealand Freshwater Fish database has records for thirteen species of
indigenous freshwater fish within the catchment of Waihi Estuary (refer to Table 16).
Long-finned eel (recorded in many of the waterways sampled in the catchment), and
giant kokopu (recorded in Mangatoetoe Stream), are in the ‘gradual decline’ category
of the New Zealand threat classification lists (Hitchmough et al. 2007).
13.6 Ecological significance
Waihi Estuary is identified as a ‘Significant Landscape Feature’ (site number S24) in
the Western Bay of Plenty District Plan (2002) and an ‘area of significant
conservation or cultural value’ (ASCV-7) in the Regional Coastal Plan (Environment
Bay of Plenty, 2003). Waihi Estuary and part of Okurei Point are also identified as a
‘Regionally Significant Natural Feature or Landscape’ (Environment Bay of Plenty
2003). ‘Significant ecological features’ include Waihi Estuary (site V14/14), Little
Waihi Bush (V14/11), Okurei Point (V14.12), freshwater wetlands at Waewaetutuki
(V14/5), and freshwater and saline wetlands at Wharere Road (V14/7).
There are no recognised ecological sites on the plains north of SH2 away from the
estuary margins. In the hills south of the highway there is a limited number of
recognised ecological sites. Thirteen small sites between Roydon Downs Scenic
Reserve and Pongakawa Stream are a ‘significant ecological feature’ (Site V15/7)
(Western Bay of Plenty District Council 2002). Two small sites west of ridge road
are included in site U15/37 (ibid.). The Otanewainuku Protected Natural Areas
survey report identified a recommended area for protection located in the headwaters
of Pokopoko Stream (RAP 30) and noted that the site was being grazed by domestic
stock (Beadel 2006). There is also a recommended area for protection in the
headwaters of the Pongakawa Stream (RAP 33) but it is to the south of the study area
(ibid).
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Table 16:

Fish species recorded in waterways in the catchment of the Waihi Estuary (records from the NIWA Freshwater Fish Database).
Corridor 6a

Scientific Name

Corridor 6b

Common Name

Threat Status*

yellow-eyed mullet
short-finned eel
long-finned eel
unidentified eel
torrentfish
giant kokopu
banded kokopu
inanga
common bully

Not threatened
Not threatened
Gradual decline
Not threatened
Not threatened
Gradual decline
Not threatened
Not threatened
Not threatened

giant bully

Not threatened

redfin bully
estuarine triplefin
koura
common smelt

Not threatened
Not threatened
Not threatened
Not threatened




















mosquito fish
rainbow trout
unidentified salmonid

Not threatened
Not threatened
Not threatened



Kaikokopu
Canal

Corridor 6c

Pokopoko
Stream

Mangatoetoe
Stream

Wharere
Stream

Puanene
Stream

Pongakawa
Stream






























Indigenous Species
Aldrichetta forsteri**
Anguilla australis
Anguilla dieffenbachii
Anguilla sp.
Cheimarrichthys fosteri
Galaxias argenteus
Galaxias fasciatus
Galaxias maculatus
Gobiomorphus
cotidianus
Gobiomorphus
gobioides
Gobiomorphus huttoni
Grahamina sp.
Paranephrops sp.
Retropinna retropinna
Introduced Species
Gambusia affinis
Oncorhynchus mykiss
Salmo sp
*
**








As per Hitchmough et al. (2007).
Marine wanderer.
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The Waihi catchment has been assessed using seven ecological criteria (refer to
Table 17).
Table 17: Ecological assessment of the Waihi catchment, from the Rotoiti Hills to
Waihi Estuary, and a summary of the key ecological features and issues.
Criteria
Representativeness: the
(i)
extent to which an area is
characteristic or
representative of natural
diversity.

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

Diversity and pattern: The
diversity of species and
community types.
Shape: Larger areas with a
compact shape are more
likely to be ecologically viable.
Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
modification as compared
with likely original unmodified
character.
Rarity and special features:
Presence of rare community
types, species or other rare
features.
Fragility and threat: Threat
processes or agents (actual
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

Key Ecological Features and Issues
In the headwaters of the catchment there are
relatively small areas which are representative
examples of indigenous diversity.
In the middle reaches of the corridor there are
areas of indigenous riparian margin vegetation and
willow wetlands which are habitat for indigenous
species of flora and fauna.
In the northern reaches of the corridor the
vegetation is dominated by exotic, pastoral species,
but there are representative examples of
indigenous vegetation in Waihi Estuary.
There is a relatively low diversity of species and
vegetation/habitat types.
The areas of indigenous vegetation along the
corridor are small.
The small areas of indigenous vegetation are likely
to require weed control. The stream needs to be
fenced to exclude domestic stock.

The stream corridor and its catchment are highly
modified.

No rare species or communities of plants were
identified within the catchment. Threatened species
of fish are present in the waterways, and Waihi
Estuary is habitat for threatened species of birds
(refer to Section 12.5).
Domestic stock and intensive farming practices
threaten instream habitat values.

13.7 Spatial characteristics
The three sub-corridors between the Rotoiti hills and Waihi Estuary encompass a total
of approximately 7,460 ha, but only 27% of the area is indigenous vegetation (refer to
Table 18). Each of the three canals which flow into the estuary is approximately 5 km
long and it is only towards their northern limits, on the estuary margins, that there is
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any indigenous vegetation. The canals are fed by streams which extends inland for up
to approximately 19 km, and there are only limited areas of indigenous vegetation.
Table 18: Summary of spatial data for the corridor between Rotoiti Hills and Waihi
Estuary.
Total area
Area of indigenous vegetation
Area of indigenous vegetation

Feature
Kaikokopu Canal
Pokopoko Stream
Oeoteheuheu Stream
Wharere Canal
Wharere Stream
Pongakawa Canal
Pongakawa Stream
Total
*
**

7,460 ha
2,032 ha
27%

Corridor

Total Length
(km)*

Riparian
Indigenous
Vegetation**

6a
6a
6a
6b
6b
6c
6c

c.5.1
c.18.4
c.10.7
c.5.2
c.16.6
c.5.5
c.19.0
c.80.5

c.1.5
c.5.8
c.5.6
c.0.3
c.0.2
c.0.6
c.8.0
c.22.0

Length
Requiring
Revegetation
(km)
c.3.6
c.12.6
c.5.1
c.4.9
c.16.4
c.4.9
c.11
c.58.5

Excluding tributaries.
Length of stream with indigenous vegetation on one or both sides.

© 2007

46

Contract Report No. 1404a

14.

CORRIDOR 7: WAITAHANUI

14.1 Location
The Waitahanui corridor (c.599 ha) provides an actual and potential ecological link
between Rotoehu Forest and the coast at Otamarakau. The Waitahanui Stream is the
basis of the corridor. The headwaters of the stream arise in the extensive exotic
forests towards the southwest boundary of the study area, including some as far inland
as Rotoehu Forest (refer to Figure 9). Named tributaries of the Waitahanui Stream
include Pungarehu Stream and Whakahaupapa Stream. North of the point where the
Waitahanui and Pungarehu Valleys converge, the Waitahanui Stream flows north
through agricultural land and discharges into the sea at Otamarakau Beach.
14.2 Vegetation and habitats
Some of the headwater streams in the Rotoehu Forest have a riparian cover of
indigenous forest in which scattered rata is emergent over a canopy of tawa,
kohekohe, and kamahi, with small areas of rewarewa-kamahi forest and tawa-pukatea
forest (Wildland Consultants 1995). In combination with the adjacent Pongakawa
Ecological Area, this is the largest tract of indigenous forest in the study area east of
Otanewainuku Forest. North of Rotoehu Forest the streams flow through exotic pine
forest, with narrow strips of indigenous vegetation along the margins of the streams.
Vegetation along the Waitahanui Stream between Rotoehu Forest and the
Whakahaupapa valley includes small examples of indigenous forest, shrubland, and
sedgeland within a matrix of exotic plantation forest. Canopy species and emergents
in the indigenous forest include rewarewa, kanuka, and kamahi, and there are
scattered exotics species such as Tasmanian blackwood (Acacia malanoxylon) and
radiata pine. The sedgeland includes toetoe, raupo, and Carex spp., while the
shrubland is dominated by kohuhu (Pittosporum tenuifolium) and manuka above
bracken and blackberry. There are also areas of grey willow forest and blackberry
vineland (Wildland Consultants 1995).
Vegetation on the margins of the Whakahaupapa Stream includes a covenanted area
of grey willow forest, rewarewa/manuka scrub, and rewarewa/kamahi forest. Other
species include toropapa, rimu, ponga, pate, harakeke, mapou, porokaiwhiri, mahoe,
and rangiora (Wildland Consultants 1995). The grey willow forest extends into the
Pungarehu Valley. There are also small examples of logged tawa forest and
secondary indigenous vegetation along the margins of the Whakahaupapa Stream.
The Whakahaupapa Stream flows into the Waitahanui Stream north of the extensive
area of exotic plantation forest. The valley is predominantly agricultural land, with
plantation forest on the hillsides. Pasture grass extends to the river bank and there are
areas of grey willow forest. The stream flows into the sea at Otamarakau Beach. The
stream mouth is diverted directly out to sea when it develops too much meander.
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Where the Waitahanui Stream discharges at Otamarakau beach there is a small
estuary/lagoon which supports wetland and saltmarsh species such as raupo,
Boloboschoenus sp., makaka, and Schoenoplectus tabernaemontani. The dunes are
habitat for a suite of indigenous and exotic sand dune species. Indigenous species
include spinifex, pingao, panaho, and pohuehue. Exotic species include marram grass
(Ammophila arenaria) and harestail (Lagurus ovatus).
14.3 Flora
Pingao, which is present on the dunes at Otamarakau, is in the New Zealand list of
threatened and uncommon plants (de Lange et al. 2004), in the ‘gradual decline’
category. Pingao occurs naturally along this coast, and Coastcare is also planting the
species. Euphorbia glauca (‘serious decline’) is also being planted by a CoastCare
group.
14.4 Fauna
The relatively small areas of indigenous forest along the stream margins are likely to
be a habitat for indigenous species of birds such as tui, grey warbler, and fantail, and
possibly kereru (‘gradual decline’). Pukeko, kotare, and paradise duck are also likely
to be present.
Ten species of indigenous fish, and two exotic species, have been recorded in the
Waitahanui catchment, including the estuary (refer to Table 19). One of these
species, long finned eel, is in the New Zealand threat classification lists, in the
‘gradual decline’ category (Hitchmough et al. 2007).
14.5 Ecological significance
The margins of the Waitahanui Stream and its tributaries include small areas of
indigenous forest and grey willow wetland, some of which are within land
administered by the Department of Conservation or are protected by covenants.
There are no recommended areas for protection (as per Beadel 2006) or ‘significant
ecological features’ (as per Western Bay of Plenty District Plan) within the
Waitahanui corridor.
The small estuary and the coastal dunes at the mouth of the stream on Otamarakau
Beach have ecological value. It is noteworthy that of all the corridors considered in
this report, the Waitahanui Stream has the least stream channel and linkage to the
coast, although this is subject to periodic diversion. The Waitahanui corridor has
been assessed using seven ecological criteria (refer to Table 20).
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Table 19: Fish species recorded in waterways in the Waitahanui Stream and its tributaries (records from the NIWA Freshwater Fish
Database).

Scientific Name
Indigenous Species
Aldrichetta forsteri**
Anguilla australis
Anguilla dieffenbachii
Cheimarrichthys fosteri
Galaxias fasciatus
Galaxias maculatus
Gobiomorphus
gobioides
Gobiomorphus huttoni
Paranephrops sp.
Retropinna retropinna
Rhombosolea retiaria
Introduced Species
Oncorhynchus mykiss
*
**

Common Name

Threat Status*

yellow-eyed mullet
short-finned eel
long-finned eel
torrentfish
banded kokopu
inanga
giant bully

Not threatened
Not threatened
Gradual decline
Not threatened
Not threatened
Not threatened
Not threatened

redfin bully
koura
common smelt
black flounder

Not threatened
Not threatened
Not threatened
Not threatened

rainbow trout

Not threatened

Waitahanui
Estuary




Waitahanui &
Unnamed
Tributaries




















As per Hitchmough et al. (2007).
Marine wanderer.
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Table 20: Ecological assessment of the Waitahanui Corridor, and a summary of the
key ecological features and issues.
Criteria
Representativeness: the
(i)
extent to which an area is
characteristic or
representative of natural
diversity.

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

Key Ecological Features and Issues
In the headwaters of the stream, Rotoehu Forest is
a good quality, representative example of
indigenous diversity.
In the middle reaches of the corridor there are small
areas of indigenous vegetation which are
moderately-good representative examples of
indigenous diversity.
In the northern reaches of the corridor the
vegetation is dominated by exotic, pastoral species,
but there are good quality, representative examples
of indigenous vegetation at the discharge point
(Otamarakau Beach).
There is a relatively low diversity of species and
vegetation/habitat types.

Diversity and pattern: The
diversity of species and
community types.
Shape: Larger areas with a
The areas of indigenous vegetation along the
compact shape are more
corridor are small. There are moderate-sized areas
likely to be ecologically viable. of willow-dominated wetland.
Ecological viability and
The small areas of indigenous vegetation are likely
sustainability: The likelihood
to require weed control. The stream needs to be
fenced to exclude domestic stock.
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
The stream corridor and its catchment are highly
modification as compared
modified.
with likely original unmodified
character.
Rarity and special features:
The Waitahanui Stream is the only waterway in the
Presence of rare community
study area that has a largely natural course and
types, species or other rare
discharge point.
features.
Fragility and threat: Threat
Domestic stock having access to waterways is a
processes or agents (actual
threat to instream habitat values.
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

14.6 Spatial characteristics
The Waitahanui Corridor encompasses approximately 599 ha (refer to Table 21). The
Waitahanui Stream extends for approximately 16.5 km from its source in Rotoehu
Forest to the beach at Otamarakau. Indigenous vegetation along the Waitahanui
Stream and its tributaries includes narrow indigenous riparian margins surrounded by
exotic pine plantations, and wetlands dominated by grey willows which are also
habitat for indigenous species.
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Table 21: Summary of spatial data for the Waitahanui Corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation
Feature

599 ha
314 ha
52%

Total Length (km)

Waitahanui Stream*
Pungarehu Stream*
Whakahaupapa*
Total

c.16.5
c.9.0
c.17.0
c.42.5

Length of
Indigenous
Vegetation (km) **
c.9.6
c.7.3
c.12.4
c.29.3

Length of
Revegetation
Required (km)
c.6.9
c.1.7
c.4.6
c.13.2

* Excluding tributaries.
** Length of stream with indigenous vegetation on at least one side.
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15.

CORRIDOR 8: PAPAMOA HILLS
The Papamoa Hills corridor extends from Otanewainuku, along the Papamoa Hills
and down to the coast at Papamoa East. Refer to Figure 10. It is contiguous with the
‘Otawa’ and ‘Hidden Gorge’ corridors identified by Environment Bay of Plenty
(2006) and the ‘Raparapahoe’ and ‘Waiari’ corridors identified by Wildland
Consultants (2007).

15.1 Vegetation and habitats
The Papamoa Hills corridor extends from the Otanewainuku (640 m) high point to the
coast at Papamoa East (refer to Figure 10). It encompasses the Papamoa Hills,
including the peaks of Otawa (506 m) and Whareotetarakeho (331 m). Indigenous
forest within the Otawa-Otanewainuku tract is diverse, and varies from secondary
forest to relatively unmodified forest (c.f. Beadel 1985; 2006). The dominant canopy
species are tawa (Beilschmiedia tawa), kohekohe (Dysoxylum spectabile), and kamahi
(Weinmannia racemosa). Other canopy species include tawari (Ixerba brexioides),
rewarewa (Knightia excelsa), hinau (Elaeocarpus dentatus), mangeao (Litsea
calicaris), and kanuka (Kunzea ericoides).
Protected natural areas in the Papamoa Hills corridor include Otanewainuku Forest,
Waterworks Reserve, Oropi Forest, and Otawa Scenic Reserve. Those parts of this
tract of indigenous forest which are not already formally protected have been
identified as ‘significant ecological sites’ in the Western Bay of Plenty District Plan
(2002) and/or as ‘recommended areas for protection’ in the Otanewainuku protected
natural areas survey (Beadel 2006). North of Whareotetarakeho, the corridor
encompasses pastoral land, including that within the Papamoa Hills Regional Park,
which also includes remnants of indigenous forest in gullies. Between the base of the
Papamoa Hills and the nearby coast there is a narrow strip of flat land dedicated to
pastoral and residential uses and which includes waterways associated with the
Wairakei Stream Drainage Reserve. The coastal dunes include intact communities of
indigenous species such as spinifex (Spinifex sericeus) and pingao (Desmoschoenus
spiralis).
15.2 Flora
On the Papamoa Hills, mairehau (Phebalium nudum) reaches its southern
distributional limit on the eastern side of the North Island, and kauri (Agathis
australis) is close to its eastern limit. Two threatened species have been recorded:
king fern (Marattia salicina) and Brachyglottis kirkii, which are both in the ‘serious
decline’ category of the New Zealand list of threatened and uncommon plants (de
Lange et al. 2004). There is also a stand of maire tawake (swamp maire, Szygium
maire), which is now very uncommon in the Otanewainuku Ecological District
(Beadel 2006). The coastal dunes at Papamoa East are habitat for threatened species
of plants including pingao, sand tussock (Austrofestuca littoralis), and sand daphne
(Pimelea arenaria).
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15.3 Fauna
North Island kiwi (Apteryx mantellii), North Island kaka (Nestor meridionalis
septentrionalis), and North Island kokako (Callaeas cinerea wilsoni) were recorded
within the tract in the 1980s (Beadel 2006). Kokako and kaka are ‘nationally
endangered’, and kiwi is in ‘serious decline’ (Hitchmough et al. 2007). These species
are now regarded as rare in the Papamoa Hills (Pierce and Shaw 2003, Beadel 2006),
but several kiwi have recently been recorded in Otanewainuku forest and the
Otanewainuku Kiwi Trust and the Department of Conservation plan to release more
kiwi into the forest in 2008 (C. Long, Otanewainuku Kiwi Trust, pers. comm.).
Kereru (Hemiphaga novaeseelandiae), which are in ‘gradual decline’ are present,
along with a moderately diverse range of other indigenous bird species, including tui
(Prosthemadera novaeseelandiae), toutouwai (North Island robin, Petroica australis),
popokatea (whitehead, Mohoua albicilla), riroriro (grey warbler, Gerygone igata),
piwakwaka (fantail, Rhipidura fulginosa), and korimako (bellbird, Anthornis
melanura).
15.4 Ecological significance
The Otanewainuku-Otawa forest tract is a large remnant of a habitat type that has
been greatly reduced in extent in the Otanewainuku Ecological District. Its ecological
values are well-recognised and the areas of indigenous vegetation that are not legally
protected have been recognised as ‘site of ecological significance’ and/or
‘recommended areas for protection’ (Beadel 2006). The coastal dunes are classified as
‘special ecological sites’ within Tauranga City.
Existing areas of indigenous vegetation on the Papamoa Hills and the Papamoa dunes
are of considerable significance, and the corridor concept presents an exciting
opportunity to enhance and restore indigenous habitats that extend from the summit of
Otanewainuku to the coastal dunes at Papamoa East. It will not be feasible to restore
a continuous strip of vegetation across the plains to Papamoa. It would be feasible,
however, to restore indigenous vegetation to parts of the Papamoa Hills Regional Park
and to establish “habitat islands” to the residential area of Papamoa. These islands
could comprise, for example, waterways within the reserve network, street plantings
of indigenous trees, large indigenous specimen trees in parks, and domestic garden
which include indigenous species that provide food for birds. These “habitat islands”
would provide roosting and/or nesting sites for birds which are currently present in the
waterways at Papamoa (e.g. shags, white-faced heron, kingfisher), and provide food,
roosting, and nesting opportunities for forest birds such as tui. A network of “habitat
islands” would allow mobile species to move between the inland and coastal parts of
the corridor.
If indigenous revegetation work is undertaken, careful species selection is important
to ensure that the species are appropriate for the site and provide food and/or habitat
for indigenous birds. Issues and considerations for restoring habitat and selecting
species which are suitable for planting are discussed more fully in Wildland
Consultants (2007) which identifies corridors in the part of the SmartGrowth study
area which is outside the catchment of Tauranga Harbour.
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15.5 Spatial characteristics
The Papamoa Hills corridor encompasses approximately 11,062 ha, including
c.7,628 ha of indigenous vegetation (refer to Table 22).
Table 22: Spatial data relating to the Papamoa Hills Corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation
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16.

CORRIDOR 9: THE COASTAL STRIP
PAPAMOA TO WAIHI BEACH

16.1 Location
A coastal corridor extends from Waihi Beach, in the west of the study area, to
Otamarakau Beach in the east (refer to Figure 11 – Sheets 1 and 2). In the east it
includes Bowentown Heads and Matakana Island, which is a particularly significant
site. It also encompasses Mauao and the coastal dunes between Mauao and the
Kaituna River, the Maketu Spit and Maketu Estuary. Continuing east, it includes the
coastal cliffs around Okurei Point (which separates Maketu Estuary from Waihi
Estuary), Waihi Estuary and Pukehina spit, and the stretch of open coast between
Pukehina and Otamarakau (including Roger’s Beach).
16.2 Vegetation and habitats
Waihi Beach - Bowentown Headland
The coast between Waihi Beach and the Bowentown headland includes some highly
modified examples and some good quality examples of dune vegetation. In general,
the dunes and the dune vegetation are most modified in the north towards Waihi
Beach and less modified towards Bowentown. At Waihi Beach, much of the foredune
has been destroyed and converted to residential dwellings. This is eroding in places
and has been armoured with rocks. On the dunes remaining at Waihi Beach the native
sand binder, spinifex, dominates the front face of the dune but weed species which are
common on the summit of the foredune include gorse (Ulex europaeus), lupin
(Lupinus arboreus), pampas, and gazania (Gazania linearis). At the far northern end
of Waihi Beach, the foredune has been planted by a CoastCare group and is
dominated by spinifex and pingao (Wildland Consultants 2006b).
Bowentown Headland - Island View
Some relatively good quality examples of dune vegetation remain between Island
View and Bowentown headland. Indigenous species include spinifex, pingao,
pohuehue, panaho, clubrush (Ficinia nodosa), Carex testacea, bracken, taupata, and
ngaio (Myoporum laetum). Some areas are heavily infested with woody weeds such
as banksia (Banksia integrifolia). Other invasive exotic species include red hot poker
(Kniphofia uvaria), agapanthus, prickly asparagus (Asparagus spregeri), gazania,
marram, dimorphotheca (Osteospermum fruticosum), lupins, gorse, and purple
groundsel (Senecio elegans). The Bowentown headland includes pohutukawa forest
and brush wattle scrub (Wildland Consultants 2006b).
Matakana Island
The wetlands at the north-western end of Matakana Island (adjacent to the northern
entrance to Tauranga Harbour) and the dunes that extend along the length of the open
coast of the island were identified as a nationally significant site by Beadel (1993).
The sand dunes are of high quality and the foredune comprises a relatively intact
community of spinifex and pingao, with some marram present. Behind the foredune
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indigenous species are dominant though there are some exotic grasses and herbs. It is
a habitat for sand daphne (Pimelea arenaria), which is in the ‘Gradual Decline’
category of the New Zealand list of threatened and uncommon plants (de Lange et al.
2004). The wetlands include Baumea articulata, harakeke, raupo, and grey willow.
They contain one of the best populations of two rare fern species: Thelypteris
confluens and Cyclosorus interruptus, which are both ranked as ‘Gradual Decline’.
Ranunculus macropus (which is also in ‘Gradual Decline’) is also present.
Mauao - Maketu
Mauao (Mount Maunganui) includes examples of pohutukawa forest, secondary
indigenous scrub, and exotic vegetation types, including pasture grazed by sheep
(Wildland Consultants 2005d). The dunes between Mauao and the Maketu Estuary
are habitat for indigenous sand dune species such as spinifex, pingao, pohuehue,
clubrush (Ficinia nodosa), and panaho. The most conspicuous exotic species is
radiata pine. Part of the Papamoa East dune system has been converted to pine
plantation (Wildland Consultants 2005d), and there are scattered pines on the estuary
side of the Maketu Spit.
The cliffs around Okurei Point include areas of pohutukawa forest, while Maketu
Estuary and Waihi Estuary include estuarine and freshwater wetlands (refer to
Sections 12.4 and 13.3). Unlike Maketu Spit, Pukehina Spit is an urban area.
However, the tip of the spit and the front face of the foredune, are clad in indigenous
species such as spinifex and pingao. East of Pukehina there is a small area of
indigenous coastal shrubland on a steep coastal hill below the Pukehina redoubt. The
shrubland is dominated by taupata, pohuehue, and clubrush (Wildland Consultants
1993).
Pukehina - Otamarakau
The dunes between Pukehina and Otamarakau support both indigenous and exotic
species of sand dune plants. In some cases all that remains of the dune formation is
the front face of the foredune, with the remainder having being converted to
agricultural or horticultural land.
16.3 Flora
Four threatened species (as per de Lange et al. 2004) are present on coastal sand
dunes within the corridor: pingao (‘Gradual Decline’), sand tussock (Austrofestuca
littoralis, ‘Gradual Decline’), sand daphne, and shore spurge (Euphorbia glauca).
16.4 Fauna
The coast is habitat for a range of shore and wading birds, some of which are included
the New Zealand threat classification lists (refer to Sections 12.6.1 and 12.6.2).
Banded dotterel (Charadrius bicintus bicintus, ‘Gradual Decline’) and New Zealand
dotterel breed on the Maketu sandspit and Matakana Island. The estuaries are habitat
for fish (refer to Sections 12.6.5 and 13.5), and river- and stream-mouths are habitat
for estuarine fish and migratory species of freshwater fish (refer to Sections 12.6.5,
13.5, and 14.4).
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16.5 Ecological significance
Coastal dunes are a nationally uncommon habitat type, and the dunes between Island
View (which is located southeast of Waihi Beach) and Bowentown are recognised as
‘significant ecological features’ and ‘significant landscape features’ in the Western
Bay of Plenty District Plan (Western Bay of Plenty District Council 2002) and an
‘area of significant indigenous vegetation’ in the Regional Coastal Environment Plan
(Environment Bay of Plenty 2003). The Bowentown Headland is recognised as a
‘significant ecological feature’ and a ‘significant landscape feature’ (Western Bay of
Plenty District Council 2002), and an ‘area of significant indigenous vegetation’
(Environment Bay of Plenty 2003).
The seaward coast of Matakana Island is an ‘area of significant indigenous
vegetation’ (Environment Bay of Plenty 2003) and there are various ‘other significant
ecological sites’ and ‘areas of significant indigenous vegetation’ on the island away
from the coast.
Mauao includes a Category 1 and a Category 2 ‘special ecological site’ in Tauranga
City (SES 7 and SES 33) and includes an area of ‘significant indigenous vegetation’
(Environment Bay of Plenty 2003). Moturiki Island and Moturau (Rabbit Island) are
also ‘special ecological sites’ and areas of ‘significant indigenous vegetation’. The
dunes between Mauao and the Kaituna River are recognised as ‘special ecological
sites’ in Tauranga City (SES 33, 8, 9, 10, 11 and 35) by Tauranga City Council.
Maketu Estuary and Waihi Estuary are included in the Western Bay of Plenty District
Plan as ‘significant landscape features’ (S22 and S24) and ‘significant ecological
features’ (V14/2 and V14/14), and Maketu sandspit is a ‘protected significant
ecological feature’ (V14/1). Maketu Estuary, Waihi Estuary, and the waters around
Okurei Point (Town Point) are an ‘area of significant conservation or cultural value’
(ASCV-7) in the Regional Coastal Environment Plan (Environment Bay of Plenty,
2003). Okurei Point and part of Waihi Estuary are a ‘Regionally Significant Natural
Feature or Landscape’ (ibid.). Additional ‘significant ecological features’ around
Waihi Estuary include Little Waihi Bush (V14/11), freshwater wetlands at
Waewaetutuki (V14/5), and freshwater and saline wetlands at Wharere Road (V14/7).
The ecological significance of the ‘coastal corridor’ has been assessed using seven
evaluation criteria (refer to Table 23).
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Table 23: Ecological assessment of the Coastal Corridor, and a summary of the key
ecological features and issues.
Criteria
Representativeness: the
(i)
extent to which an area is
characteristic or
representative of natural
diversity.
(ii)

Diversity and pattern: The
diversity of species and
community types.

(iii)

Shape: Larger areas with a
compact shape are more
likely to be ecologically viable.
Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
modification as compared
with likely original unmodified
character.
Rarity and special features:
Presence of rare community
types, species or other rare
features.
Fragility and threat: Threat
processes or agents (actual
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

(iv)

(v)

(vi)

(vii)

© 2007

Key Ecological Features and Issues
The coastal corridor includes high, moderate, and
poor quality representative examples of coastal
dune communities and wetlands in a relatively
narrow strip along the coast. There are extensive
examples of high quality duneland habitat, for
example, on Matakana Island.
The corridor includes a good diversity of indigenous
species characteristic of coastal habitats, including
pingao, spinifex, pohuehue, Carex testacea, and
clubrush (refer to Section 15.2 above).
The corridor is very narrow – some stretches of the
corridor comprise only the front face of the
foredune.
Invasive weed control is required (e.g. pampas,
lupins, boxthorn, wild pines). Education and
enforcement is required to prevent vehicles from
damaging sensitive sand dune communities.

The corridor has been modified by conversion to
agricultural and residential land uses, but relatively
‘natural’ areas of dune vegetation remain.
Threatened species of plants and birds, are present
in the corridor including pingao, sand tussock, sand
daphne, banded dotterel and New Zealand dotterel
(refer to Sections 15.3 and 15.4).
Coastal dunes are fragile habitats. Threats include
invasive weeds, pest animals (e.g. rabbits),
domestic animals, and four-wheel drive vehicles and
quads.
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17.

CORRIDOR 10: INLAND CORRIDOR
A potential inland corridor extends along the southern boundary of the study area
from the Otanewainuku and the Mamaku Plateau in the west to the Rotoiti Hills in the
east (refer to Figure 12). It includes the upper catchments of Corridors 3-7, and is
linked to Corridors 1 and 2 through indigenous vegetation which lies to the east of the
study area. The corridor also extends across the southern boundary of the study area,
to the shores of Lakes Rotoiti and Rotoehu.

17.1 Vegetation, habitats, and fauna
The inland corridor is characterised by examples of indigenous vegetation separated
by agricultural land and exotic plantation forest. Indigenous vegetation within the
corridor includes Kaharoa Forest and Onaia Ecological Area (refer to Section 11.2
above), the Kaituna River gorge (refer to Section 12.2 above), Roydon Downs Scenic
Reserve (refer to Section 13.2.2 above), and parts of Rotoehu Forest (refer to Section
14.2 above). Fauna values of the inland corridor are described under the ‘fauna’
sections for Corridors 4-7.
17.2 Ecological significance
The inland corridor includes some relatively large areas of indigenous forest including
Kaharoa Forest, Onaia Ecological Area, the Upper Kaituna River gorge, and parts of
Rotoehu Forest. Threatened species such as ‘king fern’ (‘serious decline’), kiwi
(‘serious decline’), whio (‘nationally endangered’) kiwi (‘serious decline’) kaka
(‘nationally endangered’), kereru (‘gradual decline’), falcon (‘nationally vulnerable’),
long-tailed bats (‘nationally vulnerable’), and short-tailed bats (Mystacina
tuberculata, ‘nationally endangered’) have been recorded in the corridor. Kokako
(‘nationally endangered’) are present in the Kaharoa Conservation Area and a QEII
Covenant.
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Table 24: Ecological assessment of the Inland Corridor, and a summary of the key
ecological features and issues.
Criteria
Representativeness: the
(i)
extent to which an area is
characteristic or
representative of natural
diversity.
Diversity and pattern: The
(ii)
diversity of species and
community types.

(iii)

Shape: Larger areas with a
compact shape are more
likely to be ecologically viable.

(iv)

Ecological viability and
sustainability: The likelihood
of an area remaining
ecologically viable and the
management and input
necessary for long term
sustainability.
Naturalness: Degree of
modification as compared
with likely original unmodified
character.
Rarity and special features:
Presence of rare community
types, species or other rare
features.
Fragility and threat: Threat
processes or agents (actual
or potential) which are likely
to destroy or substantially
modify the feature, and the
vulnerability of the feature to
damage.

(v)

(vi)

(vii)

Key Ecological Features and Issues
The inland corridor includes relatively large
representative examples of indigenous forest
separated by areas of agricultural land and exotic
forest.
The corridor includes a moderate diversity of
indigenous species which are typical of forested
areas, including indigenous habitats in protected
areas such as Onaia Ecological Area, Roydon
Downs Scenic reserve, and Rotoehu Forest.
Indigenous vegetation within the corridor is not
continuous. The inland corridor is linked with the
coast via corridors such as the Kaituna,
Mangorewa, and Waiari.
Control of exotic weeds and animals is likely to be
required to maintain long-term viability.
Revegetation is required to provide links between
parts of the corridor.

The corridor has been modified by conversion to
agricultural and exotic forest, and much of the
indigenous forest has been selectively logged.
Threatened species of plants and birds are present
in the corridor.

Threats include invasive weeds, pest animals
(e.g. rabbits), domestic animals, and ‘edge effects’.

17.3 Spatial characteristics
Table 25: Summary of spatial data for the Inland Corridor.
Total area
Area of indigenous vegetation
Area of indigenous vegetation
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18.

RELATIVE PRIORITIES FOR CORRIDORS
Part of the project brief was to assign relative ecological priorities to each of the
corridors. Environment Bay of Plenty (2006) identified and prioritised corridors
within the catchment of Tauranga Harbour and selected high priority corridors to
“include the best examples of representative ecological units” and “include as wide a
range of representative ecological units in a single large area as possible”.

18.1 Coastal Corridor
The coastal corridor is a high priority because it includes examples of habitat types
which are nationally uncommon (i.e. coastal dunes and coastal wetlands), with both
high quality and more modified examples of these habitat types. High quality sites
within the coastal corridor include wetlands on Matakana Island, in Maketu Estuary
and in Waihi Estuary, and dunes on the Maketu Spit and between the Kaituna River
and Papamoa. Other priority sites are dunes which are currently of good quality but
which will become degraded if existing weed infestations are not controlled and/or if
steps are not taken to prevent vehicle damage, e.g. Otamarakau, and some of the
dunes at Papamoa, Mount Maunganui, and between Bowentown and Waihi Beach.
18.2

Catchment-based priorities
The eight corridors which link inland and coastal sites lie within three catchments:
•

•
•

Kaituna catchment (Corridor 1: Raparapahoe Stream; Corridor 2: Ohineangaanga
Stream; Corridor 3: Waiari Stream; Corridor 4: Mangorewa River; Corridor 5:
Kaituna; and Corridor 8: Papamoa Hills);
The catchment of the Waitahanui Stream (Corridor 7).
The catchment of Waihi Estuary (Corridor 6a: Pokopoko Stream; Corridor 6b:
Wharere Stream; and Corridor 6c: Pongakawa Stream);

In terms of catchment-based priorities, the corridors within the Kaituna catchment are
the highest priority. This catchment has the greatest extent of indigenous vegetation
and includes various different habitat types including Maketu Estuary, wetlands, and
indigenous forest. The Waitahanui corridor is the second priority, and the Waihi
Estuary catchment is the third priority catchment. The latter is a much lower order
priority than the corridors in the Kaituna and Waitahanui catchments because the
lower and middle part of the catchment is very heavily modified and there are only
limited opportunities for restoration of ecological linkages.
Within the Kaituna catchment, the corridor along the main lower Kaituna River,
including Maketu Estuary, is the highest priority because it includes large areas of
indigenous forest in the upper reaches of the corridor and freshwater and estuarine
wetlands in its lower reaches. Wetlands have been greatly reduced in extent in the
Western Bay of Plenty, and some of the best remaining examples are within the lower
reaches of the Kaituna corridor. If the Kaituna corridor is protected and restored,
from the Kaituna Gorge to the coast, it would also create an ecological linkage
between the coast and the lower ends of the Raparapahoe, Ohineangaanga, Waiari,
and Mangorewa corridors.
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It is notable that the Mangorewa corridor requires only c.1.9 km of revegetation to
create a continuous ecological link from its headwaters to the Kaituna River (refer to
Section 11.6). The Waiari requires c.6.3 km of revegetation to restore a c.19.1 km
continuous corridor to the Kaituna River (refer to Section 10.5). The Raparapahoe
corridor requires c.8.7 km of revegetation to restore a c.13.7 km long corridor (refer to
Section 8.6), and the Ohineangaanga requires c.9 km of revegetation to complete a
c.16.1 km long corridor to the Kaituna River (refer to Section 9.6).
The Papamoa Hills corridor links the upper reaches of the Raparapahoe and Waiari
corridors, and the western extent of the Inland corridor. This large corridor also
extends into the Tauranga Harbour catchment and includes an extensive area of land
administered by the Department of Conservation. There is potential, with targeted
habitat restoration and planting, to create seasonal habitats for mobile species on the
coastal plains and even in the residential part of Papamoa.
The Waitahanui Corridor is also a second level priority catchment. The stream has a
relatively unmodified waterway channel from its inland source to its discharge point
at Otamarakau Beach, with protected wetlands along some of the stream margins, and
the corridor has the potential to provide a link between Rotoehu Forest and the coast.
However, habitats are very modified in the middle to lower reaches of this corridor, a
feature held in common with most other western Bay of Plenty catchments.
Revegetation of c.6.9 km of stream margin would be required to restore a continuous
corridor (refer to Section 14.6).
Corridors within the catchment of Waihi Estuary are of third priorty because this
catchment is very highly modified, and includes only very limited areas of indigenous
vegetation and habitat. A very substantial investment would be required to restore
functional corridors in this catchment.
18.3 Inland corridor
The inland corridor is a moderate priority because, although it comprises some high
quality areas of indigenous forest, it also includes highly modified areas of
agricultural land and exotic plantation forest. It is likely that parts of this corridor
would be integrated into the management of catchment-based corridors where they
overlap with the inland corridor.

19.

OVERALL PRIORITIES
The corridors below are listed in three categories: highest priority, second priority,
and longer-term priorities. These priorities are based on relative ecological value,
although some of the corridors have similar values and have therefore been grouped
together.

19.1 Highest priority corridors
•
•

The Coastal Strip
Kaituna
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The two corridors above are listed in relative priority order. The Coastal Strip has
particularly high ecological values (and threats) associated with coastal dunes and
wetlands. The Kaituna is strategically very important as fish and waterbird habitat,
and is also contiguous with a network of freshwater wetlands. It also links with the
lower reaches of several other corridors.
19.2 Second-priority corridors
•
•
•
•
•
•

Mangorewa
Waitahanui
Papamoa Hills
Raparapahoe
Ohineangaanga
Waiari

The corridors listed above are in only rough order of relative priority, based on
ecological values. Apart from Mangorewa, the others are possibly of similar relative
priority. The Mangorewa catchment has an extensive area of indigenous vegetation
and a complement of rare species already under active management, with relatively
little effort required to protect and restore the lower reaches of the corridor.
The Waitahanui corridor is, in some ways, a special case. It is a complete catchment
with significant fisheries values, linking inland forest habitats with the sea.
The Raparapahoe, Ohineangaanga, and Waiari corridors are all on the western side of
the Lower Kaituna catchment and provide links to the Papamoa Hills corridor. They
all have a similar level of relative priority.
19.3 Longer-Term Priorities
•
•

Inland corridor
Rotoiti Hills to Waihi Estuary

The Inland corridor is a longer-term priority because it has large gaps between some
remnants and it will take considerable effort to make this a functional corridor.
As already noted, other than Waihi estuary and associated wetlands and the catchment
headwaters, the Rotoiti Hills-Waihi Estuary Corridor complex is highly modified and,
apart from instream biota, has limited ecological values. It will require a huge
investment to restore riparian ecological linkages and this is not an immediate
priority.
19.4 Sites within corridors
An alternative to prioritising between each of the corridors identified is to select
particular sites or habitats within them. Thus, instead of completing work on a high
priority corridor before moving onto another corridor, habitat restoration/enhancement
may be initiated simultaneously in two or more corridors. For example, wetlands may
be determined to be the highest priority habitat type because they have been greatly
© 2007

68

Contract Report No. 1404a

reduced in extent and quality. Wetlands are present within Corridor 5 (Maketu
Estuary and along the Kaituna River) and Corridor 6 (Waihi Estuary), and the project
team may decide to begin work at these sites before moving inland along one (or
more) of the corridors.
19.5 Other factors
In the implementation phase, the prioritisation of corridors or sites within corridors
will depend upon factors other than ecological values alone. An inter-agency project
team will consider a number of other factors before setting final priorities for
corridors. Community, landowner, practical, political, and social considerations will
influence the ultimate priority setting process. These considerations will influence the
need to take the following into account:
• The number of landowners and their level of support for a project;
• The level of support in the wider community and from iwi, and where they
perceive the priorities to be;
• The length of corridor which is already protected as land administered by DOC
(reserves, including marginal strips), esplanade reserve, Council-administered
reserve, Council covenant, or QEII covenant;
• The extent of works already undertaken by Environment Bay of Plenty in
environmental programmes;
• The intensity and types of adjacent land use, the level of landowner support, and
the amount of land management effort and resourcing required to address issues
such as stock access to waterways.
• Funding available for physical protection works (including potential agency and
landowner contributions).

20.

MANAGEMENT TO PROTECT AND ENHANCE CORRIDORS
Management to protect and enhance ecological corridors inevitably triggers the need,
on a case-by-case basis, to consider the need to address the full suite of issues
associated with ecological protection and enhancement. An overview of these issues
is set out below.

20.1 Grazing
Exclusion of domestic stock is generally one of the most basic requirements to protect
or restore natural areas. Most of the natural areas along the corridors identified in this
project are bounded by land which is managed intensively for economic return.
Adjacent land uses can affect ecological corridors in a number of ways, but perhaps
the most obvious negative impacts are those of domestic stock, particularly cattle,
which have major effects on vegetation as well as direct and indirect effects on water
quality and instream habitat values. They deposit excrement into waterways, either
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directly or through runoff, cause physical damage to the banks and beds of waterways
through trampling, and browse or trample (and destroy) understorey and streamside
vegetation. An effective way of preventing some of these impacts is to ensure that all
waterways are fenced to exclude stock.
20.2 Water quality and nutrients
Land management practices, such as the use of fertilisers, also affects instream habitat
values. This can be moderated by establishing fenced riparian buffers, and by
restoring indigenous riparian vegetation and wetlands. Six of the corridors follow
waterways between coastal and inland sites. It could be anticipated that improved
management of these corridors will result in improved water quality in the lower
reaches of the corridors and in the receiving waters (e.g. Maketu and Waihi Estuaries).
However, this would be unlikely to eventuate without management of the many small
waterways which flow into the lower reaches of each corridor, in addition to the larger
waterways which comprise a corridor, and this can only be achieved in the medium to
long term. It must also be remembered that the lower reaches of some of the larger
waterways flowing into the estuaries are subject to significant nutrient inputs, from
farmland, and this will not be mitigated by riparian protection or planting.
20.3 Land subdivision
Land subdivision can place increased pressure on natural areas, particularly relating to
intensification of land use, pest plants (particularly ‘escapes’ from domestic gardens
and horticultural operations), and domestic pets. Land use controls in District Plans
need to address these issues so that actual and potential corridors and linkages are not
compromised.
20.4 Plantation forest management
Where indigenous riparian vegetation comprises a narrow ribbon within an exotic
plantation forest, there is a risk that the indigenous vegetation will be damaged when
trees are harvested. This can be minimised if the logging operations avoid felling
trees into riparian margins, and do not push debris into riparian zones.
20.5 Pest plants
Pest plants are present within or on the margins of most natural areas within the study
area. Pampas is present on the coastal dunes, and is widespread on the margins of
estuaries, on patches of higher ground within saline wetlands, and on higher ground
throughout freshwater wetlands such as the Kaituna wetland, as well as being present
on forest margins, disturbed sites, and steep faces. Wild pines are also present across
a range of landforms and habitat types. Other key invasive species present in the study
area include Japanese honeysuckle, brush wattle (Paraserianthes lophantha),
boxthorn (Lycium ferossimum) on coastal dunes, willows (Salix spp.) in wetlands,
wild kiwifruit (Actinidia chinensis), and privet species (Ligustrum spp.). Weed
control will be an ongoing component of ecological management undertaken in the
corridors.
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20.6 Pest animals
Introduced mammals browse on indigenous vegetation and prey on indigenous birds,
reptiles, and invertebrates. Natural areas generally within the corridors would benefit
from the control of possums, rats, mustelids, and feral cats. Rabbits should be
controlled on sand dunes and at planting sites. Intensive pest control is being
undertaken on dunes and beaches, for protection of New Zealand dotterel on
Matakana Island and at Maketu and there is potential for expansion of this work.
Intensive pest management is also underway at inland sites such as Otanewainuku and
Aongatete Forest.
20.7 Indigenous revegetation
Seven of the corridors originate inland and extend to the coast, being orientated
broadly south-north. The most intact areas of indigenous vegetation are located in the
upper (i.e. inland) reaches of each corridor, whilst the lower reaches closer to the
coast are highly modified. In these lower reaches, the corridors represent potential
ecological linkages which have the potential to be restored. The approximate length
of each coastal-inland corridor which requires revegetation is presented under the
heading “Spatial Characteristics” in each of the corridor descriptions. There are also
“gaps” between areas of indigenous vegetation in the inland corridor which have the
potential to be connected by natural regeneration or revegetation plantings, or a
combination of these two approaches. Revegetation can be undertaken to restore a
continuous corridor of indigenous vegetation or to create “islands” of indigenous
vegetation which can then be used as “stepping stones” by mobile species.
Careful species selection will ensure the ecological ‘integrity’ of any planting-based
revegetation/restoration projects undertaken within the corridors. Only locallysourced (“eco-sourced”) indigenous species should be used in plantings, with planting
suites matched to the habitats present. ‘Appropriate’ species are those which occur
naturally in similar habitats within the relevant ecological district. ‘Inappropriate’
indigenous species in ecological restoration plantings includes the use of a species
(such as kauri) beyond its geographical range or outside of the bioclimatic zone in
which it naturally occurs (e.g. planting a coastal species such as taupata too far
inland), and planting species in a habitat where they would not naturally occur,
e.g. planting wharariki (mountain flax; Phormium cookianum) in a wetland habitat
which would be more suitable for harakeke (flax; Phormium tenax). The CoastCare
programme follows these principles, with species matched to relevant parts of the
dune ecosystem. If plants are “eco-sourced” (i.e. grown from seeds or propagules
collected from plants occurring naturally in an area) they will be representative of the
genetic diversity of the ecological district and/or the local area, and are also more
likely to grow vigorously in that area than plants sourced from other parts of New
Zealand. Cultivars of indigenous species (e.g. variegated flax, red akeake, variegated
pittosporums) should not be used for ecologically-based restoration plantings.
Restoration plantings are likely to be dominated by a relatively limited number of
fast-growing shrubs or small trees (e.g. manuka, kanuka, karamu, harakeke,
koromiko, ti kouka) that will rapidly create a closed canopy and exclude weeds.
However, it is important that a monoculture or near-monoculture is not created,
particularly at sites where there are no nearby seed sources to naturally increase the
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diversity of the planting site over time. In addition to the fast-growing species,
slower-growing tree species can be planted to provide food and/or habitat for
indigenous birds. Suitable species include puriri, pigeonwood, fuchsia (Fuchsia
excorticata), titoki, kanono, kohekohe, totara, miro, rewarewa, makomako, and tawa,
although some of these are slow-growing and require shelter, and should only be
planted after initial cover has been established. In wetlands, on appropriate sites,
species diversity can be enhanced by planting trees such as kahikatea, ti kouka, and
swamp maire (Syzygium maire), and by planting a buffer of terrestrial vegetation on
wetland margins.
In addition to species selection, site selection and site size are important
considerations when planning any revegetation/restoration project.
Ideally,
indigenous riparian margin vegetation should be a minimum of twenty metres wide on
larger waterways but can be narrower on small tributaries. If sites are being planted to
link areas of indigenous vegetation (for example, to link forested areas along the
‘inland corridor’) consideration will need to be given to the size of the areas to be
planted and their shape in relation to ‘edge effects’ and the habitat requirements of
indigenous fauna (e.g. suitable food species, territory sizes).
20.8 Habitat enhancement for fauna
Avifauna
Most corridors originate inland, in the lowland bioclimatic zone and follow rivers and
streams to the coast. Typically, the southern parts of these corridors include
indigenous forest located in gorges and on hill country, the middle reaches are highly
modified and dominated by agricultural land, and the northern limits include small
and/or modified coastal wetlands and sand dunes. The southern parts of the corridors
are habitats for forest fauna (e.g. tui, kereru, bats) but there is only very limited or no
habitat for these species in the lower parts of the corridors. Similarly, wading birds
which utilise habitats along the coastal margins of the study area generally do not use
habitats available further inland. Predator control to protect waders is already
underway at Maketu and on Matakana, and there is potential to extend these
initiatives.
Threatened bird species recorded in southern parts of the corridors (e.g. kiwi, kokako)
are most likely to be able to be successfully managed/re-introduced in the larger forest
tracts contiguous with the upper parts of some of the corridors or to benefit from the
restoration of the ‘inland corridor’ (refer to Section 15). However, all of the corridors
have the potential to act as refuges or provide seasonal habitats for these species.
Indigenous Fish
The mobile species which are most likely to benefit from corridors between coastal
and inland sites in the short- to medium-term are those that rely upon instream
habitats, particularly fish. For this reason, management of the corridors should
include measures aimed to protect/enhance habitats for fish. Such measures should
include improvement/protection of water quality, reducing nutrient and sediment
runoff, excluding domestic stock from waterways and their margins, protection or
restoration of indigenous vegetation along riparian margins, restoring/creating
wetlands adjacent to the waterways, creating more ‘natural’ flow channels (e.g. by
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removing stopbanks and infilling drains), management of minimum flows, and
removal of barriers to fish passage.
Invertebrates and Herpetofauna
Invertebrates are a key component of indigenous ecosystems but are often overlooked
in ecological restoration projects. Management to protect and enhance invertebrate
populations often involves measures such as exclusion of domestic stock but can also
include much more intensive management to control predators such as cats, mustelids,
and rodents. The same types of management are required for the protection and
enhancement of lizard populations.
Habitat Diversity
An important consideration in habitat enhancement is to restore a diverse range of
habitat types. This helps to optimise the diversity of fauna and ensure that there is
habitat for each fauna species throughout its life cycle and between seasons. For
example, different plants produce flowers and fruits at different times of the year, so a
diversity of plant species is required to ensure a constant food source for nectivorous
and frugivorous birds - a near monoculture of a limited number of plant species
cannot provide this. The habitat requirements of fish vary throughout their life cycles
as they migrate between saline and freshwaters, and utilise spawning sites. For these
reasons, habitat enhancement for fauna should aim to protect, enhance, and restore a
diversity of inter- linked habitat types (e.g. estuarine wetlands, freshwater wetlands,
and terrestrial habitats) and to ensure that each of the habitats includes a diverse range
of the indigenous plant species and vegetation types which naturally characterise the
habitat types present.
20.9 Monitoring
Monitoring is important, to evaluate whether management goals have been met.
Monitoring involves recording data using repeatable and objective methods, so that
the data can be used to detect levels and patterns of change. Monitoring is therefore
useful for measuring the effectiveness of methods and for detecting the outcomes of
various management actions. Outcomes include such things as changes in the
assemblage of species at a site, the abundance of a single species, or water quality in a
waterway. A monitoring system can rely on quantitative measurements (e.g. species
numbers and/or sizes within a defined area), semi-quantitative methods (e.g. estimates
of canopy cover, taped bird calls to elicit responses, listening surveys for birds at fixed
stations), or more qualitative methods such as photopoints to monitor vegetation
structure and composition.
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APPENDIX 1

COMMON AND SCIENTIFIC NAMES OF PLANTS
REFERRED TO IN THE TEXT

INDIGENOUS SPECIES
aka
akeake
bachelor's button
bracken
crown fern
five-finger
fuchsia
glasswort
Hall’s totara
hangehange
harakeke
hard beech
heketara
hen and chicken fern
heruheru
hinau
hook sedge
horoeka, lancewood
hukihuki, swamp coprosma
kahikatea
kamahi
kanono
kanuka
karaka
karamu
katote
kawakawa
kiekie
king fern, para
kiokio
kiwikiwi
kohekohe
kohuhu
koromiko
kotukutuku
mahoe
makaokao
makomako, wineberry
mamaku
mangeao
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Metrosideros perforata
Dodonea viscosa
Cotula coronopifolia
Pteridium esculentum
Blechnum discolor
Pseudopanax arboreus
Fuchsia excorticata
Sarcocornia quinqueflora
Podocarpus hallii
Geniostoma ligustrifolium
flax, Phormium tenax
Nothofagus truncata
Olearia rani
Asplenium bulbiferum
Leptopteris hymenophylloides
Elaeocarpus dentata
Uncinia uncinata
Pseudopanax crassifolius
Coprosma tenuicaulis
Dacrycarpus dacrydioides
Weinmannia racemosa
Coprosma grandifolia
Kunzea ericoides var. ericoides
Corynocarpus laevigatus
Coprosma robusta
Cyathea smithii
Macropiper excelsum var. excelsum
Freycinetia baueriana subsp. banksii
Marattia salicina
Blechnum novae-zelandiae s.s.
Blechnum fluviatile
Dysoxylum spectabile
Pittosporum tenuifolium subsp. tenuifolium
Hebe stricta var. stricta
Fuchsia excorticata
Melicytus ramiflorus subsp. ramiflorus
Samolus repens
Aristotelia serrata
Cyathea medullaris
Litsea calicaris
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mangrove
manuka
mapou
marsh ribbonwood, makaka
matai
mingimingi
miro
montbretia
ngaio
nikau
northern rata
oioi
panaho, shore bindweed
pate
pink bindweed, pohue
pingao
pohuehue
pohutukawa
ponga, silver fern
porokaiwhiri, pigeonwood
puakarimu
pukatea
puriri
rangiora
raukawa
raupo
red beech
rereti
rewarewa
rimu
sand tussock, hinarepe
sea rush
shore lobelia
spinifex
supplejack, kareao
swamp maire
tanekaha
taupata
tawa
tawari
three-square
ti kouka, cabbage tree
titoki
toatoa
toropapa
totara
turutu
tutu
wharariki
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Avicennia marina subsp. australasica
Leptospermum scoparium
Myrsine australis
Plagianthus divaricatus
Prumnopitys taxifolia
Leucopogon fasciculatus
Stachypitys ferruginea
Crocosmia × crocosmiiflora
Myoporum laetum
Rhopalostylis sapida
Metrosideros robusta
Apodasmia similis
Calystegia soldanella
Schefflera digitata
Calystegia sepium
Desmoschoenus spiralis
Muehlenbeckia complexa
Metrosideros excelsa
Cyathea dealbata
Hedycarya arborea,
Lycopodium deuterodensum
Laurelia novae-zelandiae
Vitex lucens
Brachyglottis repanda s.s.
Raukaua edgerleyi
Typha orientalis
Nothofagus fusca
Blechnum chambersii
Knightia excelsa
Dacrydium cupressinum
Austrofestuca littoralis
Juncus kraussii subsp. australiensis
Lobelia anceps
Spinifex sericeus
Ripogonum scandens,
Syzygium maire
Phyllocladus trichomanoides
Coprosma repens
Beilschmiedia tawa
Ixerba brexioides
Schoenoplectus pungens
Cordyline australis
Alectryon excelsus
Haloragis erecta
Alseuosmia macrophylla
Podocarpus totara
Dianella nigra
Coriaria arborea
Phormium cookianum
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whau
wheki

Entelea arborescens
Dicksonia squarrosa

EXOTIC SPECIES
African boxthorn
barberry
black wattle
blackberry
brush wattle
buddleia
Chinese privet
crack willow
creeping buttercup
eucalyptus
gorse
grey willow
harestail
Himalayan honeysuckle
Japanese honeysuckle
Japanese wineberry
kiwifruit
lupin
Madeira vine
maritime pine
marram
moth plant
nasturtium
pampas
pines
purpletop
radiata pine
reed sweet grass
robinia
sea couch
soft rush
Spanish heath
tall fescue
Tasmanian blackwood
tradescantia
tree privet
willow
woolly nightshade

Lycium ferocissimum
Berberis glaucocarpa
Acacia mearnsii
Rubus sp. (R. fruticosus agg.)
Paraserianthes lophantha
Buddleja davidii
Ligustrum sinense
Salix fragilis
Ranunculus repens
Eucalyptus sp.
Ulex europaeus
Salix cinerea
Lagurus ovatus
Leycesteria formosa
Lonicera japonica
Rubus phoenicolasius
Actinidia chinensis
Lupinus arboreus
Andredera cordifolia
Pinus pinaster
Ammophila arenaria
Araujia sericifera
Tropaeolum majus
Cortaderia selloana
Pinus radiata, P. pinaster
Verbena bonariensis
Pinus radiata
Glyceria maxima
Robinia pseudacacia
Elytrigia pycnantha
Juncus effusus
Erica lusitanica
Schedonorus phoenix
Acacia melanoxylon
Tradescantia fluminensis
Ligustrum lucidum
Salix cinerea
Solanum mauritianum
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APPENDIX 2

SITE PHOTOGRAPHS
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Plate 1: Otawa Scenic Reserve, on the crest of the Papamoa Hills,
which forms the western boundary of the study area.

Plate 2: Raparapahoe Stream near Manoeka. The adjoining land is
a kiwifruit orchard.
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Plate 3: The Kirikiri Stream arises in Otawa Scenic Reserve and is a tributary of
the Raparapahoe Stream. This site is a short distance downstream of
Otawa Scenic Reserve.

Plate 4: Ohineangaanga Stream in Donovan Park, Te Puke. The stream flows
north through the town, passing through agricultural land
before discharging into the Kaituna River.
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Plate 5: The Kaituna River gorge, with dense indigenous vegetation
extending down the gorge walls almost to the waterline.

Plate 6: Below the gorge, the Kaituna River flows through horticultural and pastoral
land. This view shows is north of the state highway, with the Papamoa Hills
(and the summit of Otawa) on the horizon.
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Plate 7: Riverside wetlands in the lower reaches of the Kaituna River.
The wetlands include indigenous species such as harakeke and raupo, and
exotic species such as reed sweetgrass.

Plate 8: The small beach a very short distance upstream of the
mouth of the Kaituna River.
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Plate 9: The Pokopoko Stream, viewed from Old Coach Road, looking
south. This section of the stream is fenced to exclude stock from the
waterway. The stream flows into the Kaikokopu Canal, which
discharges into Waihi Estuary.

Plate 10: This view shows the Pongakawa stream and the Pongakawa Valley,
with pine plantations evident on steep slopes and further up the catchment.
The Pongakawa Stream flows into the Waihi Estuary.
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Plate 11: This view across the Kaituna-Pongakawa plain towards Waihi Estuary
shows the highly modified landscape and drainage pattern. Okurei Point
(Town Point) is visible on the horizon in the centre of the frame.

Plate 12: All of the waterways which flow into the Waihi Estuary are highly
modified. This view shows domestic stock in the Pukehina Canal, near
Pukehina Beach Road.
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Plate 13: Most of the margins of the Waihi Estuary have been drained or
otherwise modified but some areas of saline wetland remain. This wetland,
near Pukehina, is dominated by oioi and searush with scattered harakeke and
makaka. Pampas, an invasive weed, is widespread on the estuary margins.

Plate 14: Waitahanui Stream, with scattered willow trees on stream margins.
There is no fencing to exclude stock from the waterway.
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Plate 15: The Waitahanui Stream discharges into the sea at Otamarakau
Beach (pictured). The beach is backed by dunes which are vegetated with
indigenous species such as spinifex and pingao, and a suite of exotic species.

© 2007

89

Contract Report No. 1404a

