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EXECUTIVE SUMMARY

Mer i di an En eMegidiand )5 coirently mhvedtigating a hydro development on
the Mokihinui River, referred to as the Mokihinui Hydro Proposal (i M H B. 0This would
involve the construction of a dam across the lower end of the Mokihinui gorge
approximately 3 km upstream from the township of Seddonville and 11 km upstream of
the mouth of the river. The 85 m high concrete gravity dam would be constructed using
roller compacted concrete (FRCCQ technology. The proposed dam would create a 337
ha reservoiror 6r i bbon | akedé that woul d extemd
would generally be around 200 m wide (500 m at its widest point). The lake would not
extend as far as the Mokihinui Forks Ecological Area (35,000 ha), the boundary of
which lies just downstream of the Mokihinui Forks.

A gravel extraction and staging area just downstream of the dam would occupy
approximately 51.6 ha. A transmission line would connect the MHP to the existing
Inangahua to Westport B transmission line in the upper Waimangaroa valley, a
distance of approximately 28 km. The proposed transmission line would require
approximately 152 concrete or steel single poles to carry the 110 kv electricity line.

This report describes the terrestrial ecology and ecological values of the Mokihinui
gorge and the transmission line route and provides an assessment of the ecological
effects of the proposal. Recommendations to avoid, remedy or mitigate the effects of
the MHP scheme are made where appropriate.

Vegetation and fauna surveys were carried out in the Mokihinui gorge in February
2006, March 2007 and January 2008. The transmission line route was surveyed in
March 2007. These surveys identified the key plant communities and fauna species
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found within the project area. A Psopgsahr at e r

Baseline Terrestrial Ecology Surveys for Concession Application (2008)0 presents the
survey methods and results in detail.

Mokihinui Gorge

The Mokihinui gorge is mostly forested, however extensive areas of seral (young
colonising) vegetation occur on areas of surface mass movement activated by the 1929
Murchison earthquake (and probably other such events). The terrestrial ecology
survey of the area found the following:

. No threatened plant species.

o River terrace forest containing large podocarps, rata and beech near the
river.

. Podocarp-beech forest on the upper slopes of the gorge.

o Diverse riparian plant communities.

. Two threatened sub-species of Powelliphanta snails.

o Eleven threatened species of birds, and one bat species.
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Threatened species were present generally in relatively low numbers within
the project footprint.

All threatened species had distributions outside the project area, though for
the Powelliphanta snails these distributions were fairly patchy.

Species considered to be of most conservation concern within the proposed inundation
area are blue duck (whio), and two snails, namely Powelliphanta lignaria unicolorata,
and Powelliphanta lignaria ruforadiata. Although the percentage of habitat loss for blue
duck and P. I. ruforadiata is very small a higher percentage of loss (perhaps up to 5%)
would be expected for P. I. unicolorata snail.

The construction of the dam and reservoir, including the staging area and roadworks
would have the following actual and potential effects on terrestrial ecology values of the
Mokihinui gorge:

Loss of approximately 368 ha of habitat for Powelliphanta lignaria unicolorata
shails comprising an estimated 4.2% of the currently known habitat area for
this species.

Loss of approximately 35 ha of habitat for Powelliphanta lignaria ruforadiata
shails comprising an estimated 0.5% of the currently known habitat area for
this species.

Loss of probably less than 5% of the population of Powelliphanta lignaria
unicolorata, and less than 1% of Powelliphanta lignaria ruforadiata snails as
a result of this habitat loss.

Loss of blue duck habitat in the gorge and lower tributaries due to inundation
by the reservoir.

Possible loss of five to seven blue ducks (two to three pairs) due to habitat
loss.

Loss of mature podocarp-broadleaved and podocarp-beech forest containing
large podocarps, rata and beech on river terraces.

Reduction in the habitat available to long-tailed bat, kereru, kaka and kakariki
due to a reduction in the area of lowland forest in the gorge, which provides
habitat for these threatened forest species.

Loss of existing riparian plant communities within the project area.

Potential colonisation of the reservoir margins by exotic weed species.

Potential weed infestation of disturbed ground around the dam construction
and infrastructure areas.

Measures recommended to avoid, remedy or mitigate the effects of construction

The scheduling of any catchment clearance activity to take place after the
blue duck breeding season has finished (May) to avoid the disruption of
breeding.



. Managing the margins of the reservoir to avoid infestation by exotic weed
species and to promote the re-establishment of indigenous riparian
vegetation.

. Rehabilitation and revegetation of the infrastructure and dam construction

area to ensure steep slopes are stabilised, weed infestation does not occur
and a full cover of native species that occur locally in the area becomes
established.

Populations of blue duck, Powelliphanta lignaria unicolorata, and Powelliphanta lignaria
ruforadiata and other species in the Mokihinui gorge are known to be affected by
predation and the long term viability of these populations is threatened at present. A
large-scale predator control programme is proposed for the Mokihinui South Branch
area to enhance the productivity of blue duck and Powelliphanta lignaria unicolorata as
mitigation for the loss of habitat of blue duck in the gorge and its lower tributaries and
the loss of approximately 4% of the habitat of Powelliphanta lignaria unicolorata. The
proposed mitigation project would have significant benefits not only for these two
species but also for the other threatened forest bird species found in the Mokihinui
catchment. All of these species are currently likely to be suffering predation by
mustelids, rats and possums.

Transmission Line

The transmission line would pass through areas of high ecological value within the
Ngakawau Ecological Area (15,497 ha) and areas recommended for protection under
the Protected Natural Areas Programme (Overmars et al. 1998), toward the southern
end of the route. The ecological effects of the installation of the transmission line
would be as follows:

o Excision of an area of vegetation approximately 15 x 15 m at each of the 152
pole sites (3.42 ha in total). These sites would be revegetated once the
poles have been installed.

. Potential soil erosion in areas surrounding pole sites and access tracks as a
result of vegetation disturbance.

. Removal of vegetation to allow the construction of access roads and tracks
to each pole site for construction and maintenance, interrupting intact
ecological sequences and detracting from the naturalness of high quality
ecological areas.

. Removal or cutting of vegetation to less than 3 m in height beneath some
sections of the transmission line, to provide 4 m clearance between the
vegetation and the lines conductors. While much of the vegetation along the
route is less than 3 m in height some areas of indigenous and plantation
forest vegetation would need to be cleared to provide a 20 1 30 m wide
corridor beneath the line.

. Potential weed infestation at pole sites and along access roads and tracks.

o Potential loss of Nationally Endangered Powelliphanta snails through
crushing by machinery at pole sites and within the footprint of access tracks.



. Potential disturbance of breeding behaviour of threatened bird species such
as kiwi and fernbird if construction of poles and access tracks were to take
place during their breeding season.

All of these actual and potential effects are minor or can be avoided, remedied or
mitigated.

The temporary loss of a total of 3.42 ha of indigenous vegetation for the pole sites is
considered minor in the context of the large area of undisturbed vegetation that would
remain and the rehabilitation proposed. However, the creation of access tracks
through areas of high ecological value would have more significant effects.

Measures recommended to avoid, remedy or mitigate the effects of the transmission
line are as follows:

o Avoid constructing access tracks across areas of high ecological value such
as those within the Ngakawau Ecological Area and areas recommended for
protection under the Protected Natural Areas Programme (Overmars et al.
1998). This would require some poles to be installed by helicopter. Use of
low impact vehicles to access pole construction sites is also recommended.

. Control of soil erosion at pole sites through prompt rehabilitation and re-
vegetation, with provision of adequate drainage and sediment management
during and after construction.

. Careful location of the transmission line and poles to minimise the need to
cut vegetation under the transmission lines, also taking into account the
need to minimise adverse visual and landscape effects.

. Establishment of a weed management programme for pole sites and along
access tracks.

. Search for Powelliphanta snails within the footprint of pole sites and
proposed access tracks prior to construction commencing. Any snails found
should be moved to suitable habitat well away from the construction area, or
housed temporarily and replaced after construction.

. Carry out construction outside the breeding season of kiwi or fernbird where
these birds are known to be present in the immediate area (local surveys
required).

In summary, the MHP project area in the Mokihinui gorge provides habitat for
threatened indigenous species of Powelliphanta snails and birds, however no species
is confined to the project area and the area is not ftoreo habitat for any species other
than perhaps Powelliphanta lignaria unicolorata. All of the threatened species found in
the gorge are widely distributed outside the gorge area (albeit the Powelliphanta
lignaria unicolorata and Powelliphanta lignaria ruforadiata sub-species are confined to
the Mokihinui catchment) and in general their numbers are higher outside the project
area than within it. However the loss of natural habitat of these and other threatened
species in the gorge requires mitigation. Recommendations have been made to
Meridian to provide a comprehensive predator control programme in an area of
potentially high quality habitat nearby, such that there would be a net gain in the
productive capacity of Powelliphanta snails, blue duck and other threatened species in
the wider Mokihinui catchment.



Other potential effects of the MHP on the environment can be avoided through careful
management of the margins of the reservoir, weed control and rehabilitation of steep
slopes and disturbed areas.

The transmission line route passes through areas of high ecological value in the
Charming Creek basin, Stockton Plateau and upper Waimangaroa valley areas. The
temporary removal of small areas of vegetation for pole construction is considered to
have minor effects, however tracking across areas of significant ecological value
should be avoided and other ways to reduce impacts, as bullet-pointed above, should
be undertaken.

The measures recommended would adequately avoid, remedy and mitigate the
adverse effects of the MHP on the terrestrial ecology of the Mokihinui gorge and
transmission line.
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1. INTRODUCTION
1.1 BACKGROUND

Meridian Energy L t dMer{dfano proposes constructing the Mokihinui Hydro Proposal
(AMHPO) on the Mokihinui River (Figure 1). The Mokihinui River is in the Buller District
approximately 40 km north of Westport on the West Coast of the South Island.

The following description of the MHP has been provided by Meridian:

Proposed Dam and Inundation Area

The Mokihinui River at the proposed dam site has a mean flow of 90 cubic metres per
second (cumecs) and a median flow of 46 cumecs. The flow regime is characterised
by occasional large floods, and flows are below 120 m?/s for 82% of the time.

Development of the MHP would require the construction of a hydro dam, approximately
3 km upstream from the township of Seddonville and 11 km upstream of the mouth of
the river. An 85 m high and 300 m wide concrete gravity dam, with an 120 m wide
spillway (at a lower 77 m height), would be constructed using roller compacted
concrete (fRCCQ technology. RCC construction for dams is used extensively
throughout the world as they are safe, strong and fast to construct. The dam will
require a concrete volume of 620,000 m®.

The installed generation capacity at the proposed dam would be 65 to 85 megawatt
(MW) and would produce 310 to 360 gigawatt hours (GWh) per annum of renewable
generation. Th e We st curenapeak énergy demand is 65 MW, it is expected to
increase to 75 MW in 2008 and to 100 MW by 2011. Currently electricity is supplied to
the West Coast via the national grid supplemented by nine small West Coast power
stations with a combined peak energy output of 18 MW. The MHP is therefore
considered a good fit for the West Coast, able to meet the energy requirements now
and in the immediate future.

The proposed dam would create a 337 ha fribbono lake (Figure 2) that would extend
approximately 14 km upstream of the dam and would generally be around 200 m wide
(500 m at it widest point). The full supply level of the proposed lake would be 100 m
above mean sea level with an operational range of 3 m (100 m to 97 m above sea
level). Under normal conditions the river at the proposed dam site is 23 m above sea
level, producing a net head of approximately 77 m at the dam. Lake depth at the dam
would therefore be 77 m with depth decreasing relatively uniform upstream to the
upper end of the inundation area approximately 500 m upstream of the Specimen
Creek confluence. The lake does not extend to the Mokihinui Forks Ecological Area;
which begins at the confluence of the North and South Mokihinui River Branches and is
located approximately 2 km further upstream from the MHP lake.

The MHP equates to a reservoir volume of 9.3 million m2, which is considered
r i ver 6ewihdimiedrstorage. The reservoir is relatively small and during periods

of low inflow the reservoir provides sufficient storage for daily peak load generation with

a small amount of storage available to provide inter-daily storage during periods of

extremely low inflow.









The 398 MHP area is administered by three land owners:

) Most of it is in Department of Conservation stewardship land (approximately
267 ha). The Stewardship Land is managed for conservation purposes, but
has no special protection status.

. The riverbed is administered by Land Information New Zealand (fLINZ¢ and
eguates to approximately 96 ha.

. A small part of the land is unformed road reserve (approximately 35 ha)
under the control of the Buller District Council.

A construction / infrastructure area (approximately 60 ha) would be located on the flats
directly downstream of the dam (as shown on Figure 2) and gravel to be used in the
construction of the dam would be sourced from this area. The total area of gorge
habitat that would be affected by the MHP would therefore be approximately 397 ha, of
which approximately 301.4 ha is terrestrial and the remainder riverbed.

A new transmission line would be required from the dam site across the Stockton
Plateau to link with the existing Inangahua to Westport B 110 kV transmission line in
the upper Waimangaroa valley, a total length of approximately 28 km. The proposed
transmission route is shown on Figure 3.

Preliminary surveys of the vegetation and fauna of the Mokihinui gorge were carried
out in February 2006 by Mitchell Partnerships and Wildlife Surveys Unlimited for
Meridian as part of the feasibility study for the proposed dam and power station. These
surveys identified the key vegetation associations and fauna species found along the
Mokihinui gorge and provided a preliminary assessment of the ecological significance
of this area. Further vegetation and fauna surveys of the Mokihinui gorge and the
transmission line route were carried out in March and April 2007 by Mitchell
Partnerships, Wildlife Surveys Unlimited and Sustainability Solutions Limited.

Additional surveys of the habitat characteristics of the Mokihinui South Branch in
relation to its suitability for proposed i pr edat or C 0 n t mitigation pvere
carried out in January 2008. The results of these surveys are incorporated into this
document where available, or will be provided once they have been worked up.
Additional density surveys of Powelliphanta snails in the Mokihinui gorge are currently
being carried out and these data will be provided as soon as they are available.

This report discusses the findings of the 2006, 2007 and 2008 terrestrial ecological
surveys and provides an assessment of the effects of constructing the MHP and
transmission line on the terrestrial ecology of the Mokihinui gorge and the transmission
line route.

A separate report e n tPriogosale RaselineMDekeesthiai Bcology
Surveys for Concession Applicationo (Mitchell Partnerships 2008) presents the survey
methods and results in detail.

gr ammeo

Hydr o






1.2 PROJECT DESCRIPTION

The components of the project that may affect the terrestrial ecology include the
following, with further details provided below:

. The construction of the dam at the lower end of the gorge.

. The clearance of a gravel extraction and construction staging area on the
river flats downstream of the dam.

) The inundation of the gorge to a height of approximately 100 m above sea
level ( &%10.)

° The clearance of trees in the inundation areas from between 70 and 102 m
asl.

° The construction of the transmission line across the Stockton Plateau.

. Operation of the scheme including variation in water levels within the

reservoir, and maintenance of the transmission line.

The proposed dam would be constructed of roller compacted concrete and would be 85
m high and 300 m wide. To allow construction of the dam a channel would be
constructed along the true left bank of the river bed to take the flow (up to 2,000
cumecs) during the construction period.

The reservoir would have a surface area of approximately 337 ha and a 3 m operating
range (97 - 100 m asl). It would be approximately 77 m deep at its lower end, meeting
the natural river bed topography at its upper end. The extent of inundation of the gorge
and main tributaries is shown in Table 1.1.

Table 1.1: Lengths, altitudinal ranges and channel gradients of the Mokihinui
gorge and its tributaries that would be inundated by the MHP.

Mokihinui | Rough and | Hodge Maori | Specimen
Gorge Tumble Creek Creek Creek
Creek
Inundation length (km) 14 2.5 0.6 0.95 0.3
Altitudinal range (m asl) 301 100 60i 100 751100 | 651100 951 100
Gradient (m/km) 5 16 42 37 17

The proposed dam site and inundation area are on Crown Land, approximately 267 ha
of which is administered by the Department of Conservation as stewardship land. The
riverbed itself (96 ha) is administered by LINZ and a small area is road reserve which is
under the control of the BDC (35 ha). The land required for gravel extraction
downstream of the dam is stewardship land administered by the Department of
Conservation. The proposed transmission line route passes across stewardship land
and the Ngakawau Ecological Area (15,497 ha), both of which are administered by the
Department of Conservation. It passes through the Stockton Coal Mining Licence
( @MLO dpwned by Solid Energy, through land on the Stockton Plateau owned by LINZ




over which Solid Energy New Ze al an dSolldiEmergycejas a Mining Permit
and through other privately-owned land in the Charming Creek basin.

At the dam, flow in the river is 90.4 m®s on average with a median flow of 45.6 m?/s
and mean annual 7-day low flow of 16 m®s (Henderson & McKerchar 2007). Mean
annual flood flows are 1,840 m®s and a 100-year return-period flood flow is estimated
at 3,280 m*/s (Henderson & McKerchar 2007). On average two flood events occur
each month with maximum rates of rise greater than 60 cumecs per hour for 25% of
events and greater than 100 cumecs per hour for 10% of flood events (Henderson &
McKerchar 2007).

Modelling by Henderson & McKerchar (2007) of the effects of the MHP on hydrology
shows that mean (90.4 m%s) and median (45.6 m®/s) flows in the Mokihinui River are
unaltered by the proposed MHP. Flood flows are little affected as the reservoir has
limited storage capacity. Seasonal patterns vary little. However the daily pattern and
flow distribution varies, with river flows at a minimum of 16 m*/s for 35% of the time.
The mean daily range will increase from 11 m*/s to 104 m¥s, reflecting the fact that
generation will commonly be at both minimum (16 m%s) and maximum (120 m?s)
during most days (Henderson & McKerchar 2007).

Reservoir inflows have a daily range less than 104 m®/s for approximately 80% of the
time (Henderson & McKerchar 2007). Flows in the river below the dam ranges
between a minimum of 16 m¥s and a maximum of 120 m®/s for 40% of the time.

To minimise the hazards associated with underwater spars, once the lake is filled, trees
that extend between 70 m and 102 m asl are to be removed, accordingly:

o Within the 70 m to 92 m asl area, approximately 125 ha, only the canopy
trees extending above 92 m will be felled.

o Within the to 92 m to 102 m asl area, approximately 66 ha, all the trees will
be removed (URS 2007).

Trees will be felled from the ground where possible, essentially on land with slopes less
than 40 degrees. Within the 70 m to 92 m asl area, approximately 88 ha (70%) of the
canopy trees can be manually felled from the ground and within the to 92 m to 102 m
asl area, approximately 45 ha (68%) of all the trees can be manually felled from the
ground (URS 2007).

The slope stability in the proposed inundation area was surveyed by Damwatch
Services Ltd (2007). A helicopter reconnaissance and aerial photography studies
revealed that shallow rockfalls and vegetation slides are present in several places on
the flanking slopes of the gorge and its tributaries. These slope failures for the most
part are superficial features localised to greywacke areas of the gorge. Conversely the
few significant mass movement features are in areas of granite. Essentially granite

occurs along the Mokihinui River from the proposed dam sitet o Ander sonds
t o

greywacke occurs from Andersonds FI at
Flat being a small area of gravel deposits separating the granite from the greywacke.
The most recent rockfalls in the lower gorge were most likely generated by the 1929
Murchison earthquake.

The development of a dam across the Mokihinui River prevents the movement of
bedload sediment, as the sediment will be stored in the reservoir. This is expected to
lose half its original storage capacity after between 50 and 160 years (Damwatch
Services Ltd 2007).
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1.3 APPROACH

This report describes the terrestrial ecological values of the proposed dam site, staging
area and reservoir and the transmission line route. The effects of the MHP on the
terrestrial ecology of these development areas have been assessed including an
evaluation of:

) The type and significance of terrestrial ecological values within the project
area.

) Whether similar values exist in adjacent areas outside the project footprint.

. The nature and magnitude of any effects on the terrestrial ecology arising

from the construction and operation of proposed dam and associated
infrastructure, including the transmission line.

. Measures to avoid, remedy or mitigate any potential adverse ecological
effects.
. Potential ecological bengfits of the proposal.

In preparing this report relevant matters within the Resource Management Act 1991
( BMAO,)the Department of Conservationd ®raft Conservation Management Strategy,
the Conservation Act 1987 and the relevant sections of the West Coast Regional Policy
statement, the Land and Riverbed Management Plan and the Buller District Plan were
taken into consideration.

1.4 REPORT LAYOUT

The physical characteristics of the Mokihinui gorge and the transmission line route are
guite different, as are the activities that would take place in relation to the construction
of the dam and inundation of the reservoir, and construction of the transmission line.
The two components are dealt with in separate sections of this report.

The report layout is as follows:
. Section 1 is this introduction.

o Section 2 focuses on the dam, gravel extraction / staging and reservoir
area within the Mokihinui gorge, describing the methods used to survey the
area and the results obtained from the baseline surveys, and describing the
ecological values of the area, the effects of the proposal and
recommendations to avoid, remedy or mitigate adverse effects.

. Section 3 deals with the transmission line route, describing the methods
used to survey the transmission line route, the results obtained, the
ecological values of the area, the effects of the proposal and
recommendations to avoid, remedy or mitigate adverse effects.

° Section 4 sets out the conclusions of the assessment.
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2. MOKIHINUI GORGE DAM SITE AND
RESERVOIR

2.1 EXISTING INFORMATION

Mokihinui River Catchment Characteristics

The Mokihinui River has a catchment area of approximately 68,000 ha above the dam
site. The north and south branches of the river drain a large inland basin formed by the
Glasgow, Lyell, Matiri, Allen and Radiant Ranges and meet at the Mokihinui Forks
about 27 km upstream of the river mouth. The river then passes through the steep-
sided Mokihinui gorge and a short lowland valley before discharging into the Tasman
Sea at the coastal settlement of Mokihinui.

The Mokihinui Forks area above the Mokihinui gorge is gazetted as the Mokihinui Forks
Ecological Area, while the gorge itself is administered by the Department of
Conservation as stewardship land.

The river at the dam site has a mean flow of 90 cumecs and a median flow of 46
cumecs. The flow regime is characterised by occasional large floods but flows are
below 105 cumecs for 80% of the time. The gorge extends over a reach of some 16
km. Slopes above the river are steep, extending up to approximately 700 m above sea
level on both sides. The basement rocks are greywackes of the Greenland Group
which outcrop along the upper two thirds of the gorge. Granite of the Karamea Suite
intrudes the greywacke irregularly in the mid to lower gorge. In the eastern half of the
catchment upstream of Specimen Creek limestones, mudstones and sandstones
irregularly outcrop. Tertiary marine sediments are exposed along the lowest section of
Specimen Creek and the adjoining Mokihinui River channel (Thomson 2005) (Plate 1).

Plate 1: Broken tertiary rocks in the upper Mokihinui gorge.
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At their confluence with the river, tributaries have constructed limited alluvial fans, the
most notable of these being at Anderson Creek. Near Burke Creek just below the dam
site is an area of coarse bouldery alluvium.

Mass Movement

The area is traversed by several large faults. Two major earthquakes in the past 80
years, the Murchison earthquake in 1929 (magnitude 7.8) and the Inangahua
earthquake in 1968 (magnitude 7.2) have affected this area. The Murchison
earthquake caused severe shaking in Seddonville and the Mokihinui River area,
initiating or reactivating large scale landslides and rock falls. The earthquake caused a
large landslide which blocked the river at the lower edge of Lake Perrine for 11 km
upstream. The river was dammed to 75 feet but within a few weeks part of the dam
was washed away and the lake was lowered by 25 feet resulting in a large flood which
caused little damage except in the lower valley below Seddonville which became
choked with logs and flooded (after Henderson 1937 in Hicks et al. 2007).

Areas of surface mass movement are common features of the gorge landscape due to
the steep topography, past earthquakes and heavy rainfall events (see Plate 2). The
vegetation patterns observed in the Mokihinui gorge are the result of the effects of
previous mass movement, the topography and the stability of the range of substrates
found here.

Plate 2: Short seral vegetation on old slips in the Mokihinui gorge.

Soils

The soils of the Mokihinui gorge are mostly recent soils which become podsolised with
increasing age due to leaching in the high rainfall environment. Where drainage is
poor grey soils develop. A diverse range of soils over-lie a debris mantle of landslide
debris, colluvium and weathered bedrock. On the flats and lowest terraces of the river
are recent Karamea soils composed of coarse sandy to very stony alluvium derived
from granite, mudstone, sandstone and mudstone (Palmer 1985). On the slopes are
high country yellow-brown earths and shallow, low fertility, strongly leached and
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podsolised steepland soils. These steepland soils have high landslide potential related
to shear planes at the interface of the soil and parent material or proximity to fault lines
with shattered and crushed parent rock (Thomson 2005).

Climate

The climate in the gorge is relatively mild and wet with relative humidity consistently
between 80% and 90%. Rainfall is more or less constant along the gorge, with values
ranging from 2,900 mm to 3,600 mm per annum in a rough transect from west to east,
with minimum values in the middle (New Zealand Meteorological Service 1983). There
are significant rain peaks in the ranges to the north-east and south-west (over 6,500
mm per annum). Rainfall is evenly spread throughout the year and intense rainfall
events, of up to 280 mm in 24 hours with a return period of five years, are likely to also
occur in the Mokihinui River catchment (Overmars et al. 1998).

Ecology

The fALand EnvironmenlENzZ09df cNeawszZéalcamndodeh( S8ystem

al. 2003) provides a context in which to define ecological units at multiple spatial
scales. LENZ uses environmental drivers of biological patterns such as climate, soil
and landform to classify New Zealand into discrete land environments at four spatially
nested scales. LENZ classifies the lower altitude areas of the Mokihinui gorge area in
the valley bottom as Environment O -it he western South |s
al pine faulto. Within this envir onméhilt
country and intermontane valleys of the northern West Coast, west of the Alpine Faulta
The landform is described as rolling hills with soils of moderate fertility and a mild
climate. At higher altitude and in some steeper parts of the gorge the environment is
classified as P5.1a i & cooler environment with steep mountainous terrain and low
fertility soils derived from a range of parent materialso (Leathwick et al. 2003).

The LENZ classification is able to broadly predict indigenous vegetation cover in each
land environment using observed correlations between environmental characteristics
and species distributions and the Land Cover Data Base (LCDBQ, a recent
classification of New Zealandé6s | and co

Indigenous forest is the main vegetation cover in Environment O and because of
surface mass movement, successional vegetation is widespread. In Environment O1
large rimu form an overstorey to kamahi, Quintinia and other broadleaved trees on
ridges and terrace faces. On terraces dense stands of small diameter rimu grade with
increasing wetness to stunted forest of silver pine, manuka, pink pine and yellow silver
pine. Environment P5 is mainly northwest of the Alpine Fault and is described as
having an almost unbroken cover of red, silver and hard beech with scattered rimu on
the lower slopes (Leathwick et al. 2003). The forest remains largely unmodified apart
from grazing by introduced deer and goats, which do not appear to have ever been
very plentiful in the Mokihinui gorge (Hickling 1985, Clarke 1985). Less than 10% of
indigenous forest in Environment O has been converted to pasture or exotic forest
(Leathwick et al. 2003).

LENZ however does not capture the character of the inner gorge environments very
accurately. Furthermore the scale of the two most relevant LENZ units is much larger
than the commonly agreed Ecological District benchmark. For this reason, in this
assessment a combination of LENZ analysis was combined with existing ecological
information about the Mokihinui gorge and other nearby river gorges.

| and f o
catego
ver base
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Most of the Mokihinui gorge is within the western part of the Wangapeka Ecological
District in the North West Nelson Ecological Region, as shown on Figure 4. Part of the
lower gorge is on the northern edge of the Ngakawau Ecological District in the West
Coast Ecological Region.

Plate 3: The gorge sides are forested and rise steeply on both sides of the river.

Published information on the vegetation of the Wangapeka Ecological District is limited.
The vegetation is described as almost entirely indigenous by McEwen (1987) with
vegetation patterns being complicated by variations in parent rock and drainage.
Podocarp / podocarp-beech forests dominate on the lower slopes and valleys with hard
beech, the dominant species of beech, to the west. Rose (1985) has described the
vegetation of the eastern half of the Mokihinui catchment above the Mokihinui Forks as
being mostly red beech / silver beech forest or of beech / southern rata forest below
about 900 7 1,000 m asl. Red beech, silver beech, kamahi or beech-rata forest occur
mainly on granite-derived soils while silver beech and red beech forest occurs most
commonly on soils derived from sandstone and mudstone. A significant proportion of
the vegetation is made up of seral communities on landslides.

The vegetation of the neighbouring Ngakawau Ecological District to the south is

described in Overmars et al. (1998), forthe Depar t ment of FRiobenteder vati on
Natural Areas Programme), however the vegetation in the northern part of the district

was not surveyed and no data were collected in the Mokihinui gorge as part of that

survey. The steep, often unstable, river gorges of the district are generally described

by Overmars et al. (1998) as being covered by open forests of rimu, southern rata, hard

beech, kamahi, broadleaf, putaputaweta, and other broadleaved tree species. There

are localised areas of herbaceous vegetation, shrubs, and stunted trees with

occasional screes and rockfalls.

Peak floods in the confined stretches of the Mokihinui gorge cause water levels to rise
up to 6 m above base flows, creating a zone of early successional and / or flood-
tolerant vegetation along the riparian margins to maximum flood height.
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Overall, the vegetation within the survey area is a complex of types that are the result
of various influences, including:

The geology of the parent rock.

Topography.

Earthquakes.

Climate, particularly rainfall.

The stability of the substrate.

The effects of floods.

Past land use.

The effects of browsing by deer, possums and goats.
The presence of weeds in some areas.

Threatened species of fauna are found in the area including blue duck, Powelliphanta
land snails, western weka, kaka, kereru and kakariki.

2.2

SURVEY OBJECTIVES

To document the vegetation associations that exist within the construction
and inundation footprints of the dam, construction staging area and reservoir
and to record any rare or threatened plant species.

To collect comparative vegetation data from outside the project footprint both
upstream and downstream to establish whether riparian and terrace forest
communities there are similar to those in the area to be inundated.

To survey the presence and distribution of terrestrial fauna within and
adjacent to the proposed dam, construction staging area and reservoir
footprint area.

To document the abundance of key species throughout their distributional
and altitudinal range within the catchment of the river valley and its
tributaries below the Mokihinui Forks. Species to be surveyed included blue
duck, great spotted kiwi, weka, bats, lizards and Powelliphanta snails.

To evaluate the presence of pest plants and introduced mammalian pests
including deer, goats, possums and rats.

To evaluate the ecological significance of the project area as habitat for the
above key species both within the Northwest Nelson Ecological Region and
nationally.

To assess the effects of the construction and operation of proposed dam and
reservoir on the terrestrial ecology of the area.

To consider possible measures to avoid, remedy or mitigate any actual or
potential adverse effects on the ecology of the Mokihinui gorge within the
project area.
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2.3 SUMMARY OF METHODS

Survey methods used to assess the vegetation and fauna of the Mokihinui gorge are
briefly summarized below. Further detail on methods is provided in the baseline report
(Mitchell Partnerships 2008).

Surveys of the reservoir and dam area carried out over four days in February 2006 and
over six days in March 2007 included surveys for Powelliphanta snails, birds and native
bats by Wildlife Surveys Unlimited and vegetation surveys carried out by Mitchell
Partnerships. The survey for blue ducks was carried out in April 2007 by Sustainability
Solutions Limited.

The vegetation survey covered the area within which the proposed dam and power
station would be constructed, the gravel extraction and construction staging area on
the river flat downstream of the dam, and the area of the reservoir that would inundate
the valley behind the dam. Adjacent areas outside the project area were also surveyed
for comparative purposes.

The composition and structure of the vegetation associations found along the river
gorge both below and above the eventual water level of the reservoir were surveyed
using a series of 5 m x 5 m plots. A total of 33 vegetation plots was surveyed along the
length of the Mokihinui gorge from downstream of the dam site to well upstream of the
reservoir (Figure 5). Plots were surveyed within the various vegetation communities
found on different substrates and topography along the valley. Bryophytes were
collected from each of the plots where they formed a significant component of the
vegetation, and later identified by Dr David Glenny.

The steep sides of the Mokihinui gorge meant access was difficult. Access along the
true left bank of the gorge is via an existing rack, but access to the true right bank is
very limited (helicopter access to Rough and Tumble Creek mouth). A plot based
survey of the vegetation was considered the best approach to compare vegetation
below the eventual water line (100 m asl) with vegetation above the eventual water
line. A limited gorge environment would be affected by the MHP, namely the
vegetation between the river and 100 m asl contour. Essentially vegetation in areas
above the 100 m asl contour would not be affected by the project. For this reason the
plot-based survey focused on surveying vegetation in areas that would be affected by
inundation. The broader area was also visually inspected to determine if vegetation
associations identified by plot survey were confined to areas below the 100 m asl
contour or if they were also present above the 100 m asl contour. The difficulty in
easily accessing riparian margins and the steep slopes between the river and 100 m
asl restricted the opportunity to search for rare species in the area, and the survey was
thus limited to plot records and any other information collected during transit along the
accessible parts of the track and its immediate surrounds.

Systematic surveys for Powelliphanta were carried out on 13 transects along the length
of the Mokihinui gorge (Figure 6) using standard methods described by Walker (1997)
for the surface collection of shells. Randomly located time-based counts for
Powelliphanta shells were carried out along these transects. Damage to shells was
assessed using the method of Meads et al. (1984). GPS co-ordinates for the location
of all shells were recorded. Dirill sites and aggregate test-pit sites within the dam site
and on the alluvial terrace just below the dam site were searched for snails by MBC Ltd
staff before work on these commenced and these data are included in this report.
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One standard five-minute bird count (after Dawson & Bull 1975) was carried out after

each shell count along the above transects and a series of five-minute counts spaced

200m apart were also carried out on the forest
and in forest on the Mokihinui North Branch. All species of birds seen or heard during

the survey were noted and relevant details recorded.
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Nocturnal listening surveys were carried out at a total of nine sites for kiwi and five sites
for weka. Automatic nocturnal surveillance for bats was carried out at 13 sites for
longtailed bats and eight sites for short-tailed bats. The timing of the survey was ideal
for kiwi and weka, as great spotted kiwi tend to be most vocal between November and
March while weka are quiet during the peak breeding season in spring and early
summer.

Signs of the presence of introduced mammals such as deer, rats, possums, goats, pigs
and mustelids were noted during the course of the above vegetation and fauna
surveys. Obvious signs of pest mammals included actual sightings, faeces, hair,
footprints, burrows or damage signatures on Powelliphanta snail shells.

Afsi paalssd0 survey for bl ue diAdpril 2008 ;thegonge | e d

and several tributaries that would be inundated by the reservoir. A team of observers
and trained dogs rafted the river and walked the tributaries searching for ducks or sign
of their presence. Ducks were also searched for casually when observers were
travelling to gain access to the survey reaches (by foot, boat and helicopter), and duck
observations from other people were sought.

2.4 SUMMARY OF RESULTS

2.4.1 Vegetation

The types of vegetation found within the survey area were strongly correlated with the
type, slope and stability of the substrate. The vegetation of the Mokihinui gorge is
entirely indigenous being mainly beech forest with emergent podocarps, however there
are large areas of young/stunted vegetation on landslips and rock falls. On very steep
slopes and on the upper slopes of the hills the forest is dominated by beech species
and kamahi while in the lower gorge on river terraces and gentle slopes large emergent
podocarps and rata are dominant. Plate 4 below shows the vegetation in the lower
gorge in which podocarp dominated forest on river terraces gives way to beech-
podocarp forest on the mid-slopes and sparsely vegetated areas indicate mass
movement areas. Similar patterns occur throughout the gorge area.

Plate 4: Vegetation within the Mokihinui gorge.

out
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The Mokihinui River is known for the frequency of its flash floods and a riparian band of
herbs, ferns and shrubs delineates the flood zone of the river, particularly where the
river banks are steep.

Ten key vegetation associations were described as follows:

. Tall beech forest with large emergent podocarps and/or rata.
. Broadleaved forest with emergent large podocarps and rata.
Podocarp pole forest of regenerating rimu and/or kahikatea on poorly
drained boulder substrate.

Broadleaved forest on boulder substrate.

Beech forest with kamabhi.

Kamabhi forest.

Shade-tolerant forest on south-facing slopes.

Seral vegetation communities of varying ages.

Riparian turf zone with small shrubs.

Shrubs and small trees in the upper flood zone.

These vegetation types were found on four main substrate types as set out below. A
complete list of plant species found in the Mokihinui gorge is attached as Appendix 1.
A detailed description of each of the vegetation associations is provided in the baseline
report (Mitchell Partnerships 2008).

River Terraces and Gentler Slopes Near the River

Limited alluvial fans and narrow river terraces occur along the gorge at the confluence

of the river with its major tribut arwhers, t he
Ander s on Gmerges, a Bukke Creek in the vicinity of the proposed dam site, at

the upstream end of the gorge at Lake Perrine and at Specimen Creek. On these flat

or gently sloping areas next to the river four forest types were identified as described

below.

Association 1: Tall beech forest with large emergent podocarps and/or rata

The 20 - 30 m canopy of the forest is most commonly composed of hard and red
beech, but may also include silver beech on cooler sites. Emergent from the canopy
are rimu, kahikatea and matai at 30 m or more in height, with occasional very large red
beech. These large trees may be up to 1.5 m in diameter and are frequently festooned
with epiphytic orchids, ferns, kiekie and astelias. The forest tiers are well developed
and the species-rich understorey and forest floor tiers contain ferns, native grasses,
seedlings and herbs in the humid environment under the canopy.
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Plate 5: Beech forest on the true right bank in the lower gorge.

Association 2: Broadleaved forest with emergent large podocarps and rata

Large podocarps as described above may have a sub-canopy of kamahi with some
very large specimens among them. This forest frequently has luxuriant ferns, kiekie,
smalli leaved rata, supplejack and saplings forming a dense and almost impenetrable
understorey. Small ferns, orchids, small-leaved rata and mosses are epiphytic on tree
trunks and rocks. This type of forest is found on well-drained terraces and gentle

sl opes near the river on t he,andatBuke Gadekirt er r aces

the general area of the dam and staging / gravel extraction site.

Association 3: Podocarp pole forest of regenerating rimu and/or kahikatea on poorly
drained boulder substrate

Young pole forest of rimu and kahikatea is found on wet bouldery river terraces at
Andersonds FI at a n d the tiver twitheSpecimem Cileak enmd Berlse
Creek. There are occasional large rimu and kahikatea scattered amongst the much
younger trees in some places. This pattern suggests secondary regeneration on slip
material following the 1929 Murchison earthquake.

of
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Plate6: Ri mu pol e forest on damp DboulFldter substrate

Association 4: Broadleaved forest on boulder substrates

On bouldery uneven substrates and steeper slopes around the proposed dam site and
on bouldery flats below the dam site the forest canopy is predominantly kamahi with
pigeonwood and toro to between 15 and 20 m. Tree ferns, kamahi and toro form a
sub-canopy at about 8 m with abundant supplejack, kiekie, ferns and other epiphytes
on the trunks of larger trees. Ferns, hook grass and seedlings carpet the forest floor
much as for Association 2.

Steep River Gorge and Upper Hill Slopes

The Mokihinui gorge is generally steep-sided and on these steep slopes with thin soils
three main vegetation types are found:

Association 5: Beech forest with kamahi

On steep slopes (up to 50°) the forest is dominated by tall beech 25 to 30 m in height
with kamabhi in the sub canopy. The most common beech species is hard beech,

however silver beech (on damp shady slopes) and red beech are also present. These
trees average 40 to 60 cm in diameter (diameter measured at breast height or i d bh 0
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although there are occasional very large specimens (approximately 1 m dbh). Sparsely
scattered through the beeches are large rimu of similar girth and on ridge tops at lower
altitude there are large emergent rata. Where the gradient is very steep the forest tiers
are sparse. The subcanopy is mainly kamahi to 15 m high, however toro, Quintinia and
pigeonwood are also in the 12 to 15 m tier. The lower tiers of the forest contain a
variety of ferns, herbs, shrubs, vines and seedlings.

Plate 7: Steep slopes above the river clothed in beech forest.

Association 6: Kamabhi forest

On very steep, rocky slopes (up to 70°) kamahi dominates the canopy and mid tiers of
the forest. The canopy height varies from 5 to 6 m in some places to 15 to 20 m in
others. Beeches and rimu are still occasional in the canopy, however the trees are
smaller than on the gentler slopes. The lower tiers contain a range of species as for
the beech forest, however very steep slopes have sparse forest tiers.

Association 7: Shade-tolerant forest on south-facing slopes

Where the forest clings to very steep south-facing slopes above the river on the true
right side of the gorge the canopy is composed of small trees such as mahoe, tree
ferns (Alsophila Cyathea smithii, A medullaris and A cunninghamii), kamabhi,
putaputaweta and kanono, with emergent southern rata in places. Kiokio, crown fern,
hen and chickens fern and kawakawa are found on the dark mossy forest floor with
small leaved rata climbing across rocks and up tree trunks. Ferns, orchids and mosses
are epiphytic on rocks and tree trunks as with the other forest types.
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Areas of Mass Surface Movement (Landslides, Scree Slides and Rock Falls) of
Various Ages

Association 8: Seral vegetation communities of varying ages

There are numerous landslides and scree slides along both sides of the river gorge,
and many of these are quite extensive, particularly on the true right bank. A variety of
seral vegetation is found on these less stable substrates ranging from mosses and
lichens, ferns, herbs and grasses on younger more active areas of surface mass
movement to stunted kamahi forest on older, more stable areas. Such areas are
distinguishable from the more stable heavily forested gorge slopes by the shorter more
sparse vegetation on them and often by the presence of significant die-back of trees
and shrubs due to ongoing soil movement. The high rainfall and mild temperatures in
the gorge ensure that any disturbed area is quickly colonised and there are relatively
few areas that are entirely bare of vegetation. Although most of this vegetation is
indigenous, exotic species such as catsear, Yorkshire fog, brown top, Plantago
lanceolata, Lotus pedunculatus and Rumex acetosella readily colonise disturbed areas
where a seed source exists nearby.

Plate 8: Seral vegetation on the toe-slopes of a large area of surface movement
on the true right bank of the gorge.

River Bank and Flood Zone Vegetation

The Mokihinui River has a large catchment and within the narrow gorge the river level
can rise up to 6 m above normal during frequent flood events. A zone of flood tolerant
and / or colonising vegetation has developed within the zone of flood flow vegetation.
This riparian vegetation is present on gravel and boulder fans of alluvium and colluvium
and on rocky banks and bluffs in two distinct bands.

Association 9: Riparian turf zone with small shrubs

On the river banks and more stable gravel fans adjacent to the river the vegetation is
comprised of native turf and herbfield vegetation with small shrubs forming a sparse
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canopy in many places. Typically mosses, lichens, small ferns, small exotic and native
grasses, sedges such as Schoenus brevifolius and a wide variety of herbs, both native
and exotic, make up a dense sward on the river bank. Small shrubs such as
mingimingi, kowhai, kaikomako and clumps of toetoe form a sparse canopy above the
ground layer. The species composition varies according to aspect, with ferns and
mosses more dominant in shady areas. Rocky bluffs above the river are frequently
bare of vegetation for the first metre and a half above the river with mosses and ferns
above this height and stunted shrubs growing in cracks and crevices.

Plate 9: Riparian turf ( Associ ation 9) at Andersonbés FI at
upperflood zone (Association 10) behind.

Association 10: Shrubs and small trees in the upper flood zone behind Association 9

Behind and above the riparian turf vegetation is a zone of shrub vegetation 37 4 m tall
bordering the taller forest behind. In this zone are typically kaikomako, tutu, kowhai,
mahoe, bush lawyer, Coprosma rotundifolia, putaputaweta, wineberry, lacebark and
Coprosma robusta x propingua all forming a dense shrubby margin.

Pest Plants

Horsetail, blackberry, tall oat grass and ragwort are all widespread on the open flats at
the Mokihinui Forks upstream of the project area. This area has previously been
farmed (Barr 2007). Small exotic weeds such as catsear and lotus are found along the
track and among the riparian turf vegetation. At the lower end of the gorge near the
road end patches of gorse and broom and other weed species line the access road.
Within established forest few weeds are present.

Bryophytes

A variety of mosses and liverworts was collected from the surveyed vegetation plots.
The gorge environment is mild and moist and these plants are present in most habitats
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often covering tree trunks, boulders and fallen logs on the forest floor. None of the
species collected were listed as threatened in Hitchmough et al. (2007).

Much of the forest present on river terraces and on gentler slopes near the river
(Associations 17 4) falls within the footprint of the proposed dam and reservoir as does
the river bank and flood zone vegetation (Associations 9 and 10). Associations 5, 6
and 7 are more commonly found on the upper slopes of the gorge.

Broad Vegetation Classification of the Wider Mokihinui Area

The vegetation of the broader Mokihinui River area was mapped at a scale of 1:22,000
using March 2007 colour imagery (Figure 7) to provide a general impression of
vegetation types and cover present. The vegetation was grouped into eight broad
vegetation classes. The map has not been ground-truthed via detailed surveys and is
intended as a general guide.

There are differences between the ten vegetation associations identified by extensive
field survey of the river and the eight vegetation classifications identified from the aerial
photo, and these are:

. The ten vegetation associations were derived from field work and the eight
broad vegetation classifications were mapped from an aerial photograph and
were not subsequently ground-truthed.

. Difference in coverage areas: the field survey focused on the river environs,
especially the 337 ha inundation area and just above it, while the aerial map
focused on the broader area covering over 5,000 ha.

o Resolution of the colour aerial photograph: especially in the steep sided
gorge areas the images were somewhat out-of-focus making the
identification of vegetation difficult in these areas.

24.2 Fauna

Powelliphanta Snails

Two sub-species of Powelliphanta snails were found in the Mokihinui gorge area:
Powelliphanta lignaria ruforadiata (6 n a t i ondaaderedf) ane Powelliphanta lignaria
unicolorata (6 ationally vulnerabled (Table 2.1). These sub-species are referred to as
P. I. unicolorata and P. I. ruforadiata in this report. P. |. ruforadiata was found between
200 and 880 m asl only on the north side of the gorge and was uncommon within the
footprint of the proposed MHP project. P. |. unicolorata was found between 60 and 640
m asl and therefore some snails belonging to this sub-species are present below the
100 m asl inundation level for the reservoir and would be affected by the construction
of the dam and reservoir.

Shells and live P. |. unicolorata snails were found in a variety of habitats including
podocarp/beech forest, beech-dominant forest, and fern and scrubland (both natural
and modified).
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Table 2.1: Fauna species records, Mokihinui gorge 2006 and 2007 surveys.
Species Distribution Relative Taoka Threat Status*
Location Abundance in Species
Survey Area
Long-tailed bat Mid and upper | uncommon Nationally
gorge endangered
Blue duck Rivers and uncommon a Nationally
creeks endangered
Great spotted kiwi Specimen Ck One record a Gradual decline
Black shag Rivers and A few records a Sparse
creeks
Bush falcon Rough & One sighting a Nationally
Tumble Ck vulnerable
Western weka Throughout Low-moderate a Serious decline
Kereru (NZ pigeon) Throughout Occasional a Gradual decline
South Island kaka Throughout Uncommon a Nationally
endangered
Kea Throughout Uncommon a Nationally
endangered
Kakariki (parakeet) Throughout Occasional a Gradual decline
Morepork Throughout Low-moderate a
Kotare (kingfisher) Specimen One record a
Creek jnct
South Island rifleman | Throughout, at | Moderate- a Gradual decline
higher altitudes | common
South Island fernbird | Patchy in scrub | Occasional a Sparse
and fern habitat
Brown creeper Throughout, at | Low-moderate
higher altitudes
Grey warbler Throughout Moderate (quiet) a
South Island fantail Throughout Low-moderate a
South Island tomtit Throughout Common a
South Island robin Throughout Common a
Silvereye Throughout Common
Bellbird Throughout Common a
Tui Throughout Low-moderate a
Blackbird Throughout Uncommon
(quiet)
Song thrush Throughout Uncommon
(quiet)
Chaffinch Throughout Low-moderate
Goldfinch Probably Uncommon
throughout
Redpoll Probably Uncommon
throughout
Powelliphanta land Throughout Moderately Nationally
s n aH. Il uniéoloratad common vulnerable
Powelliphanta land Throughout Moderately Nationally
s n aH. Il rufdradiatad | above 200 m common endangered
asl
* After Hitchmough et al. 2007 (see Appendix 4 for descriptions of threat categories).

** R. Bartlett, pers. comm.

Taoka species are those species held in special regard by the tangata whenua of the
area (Kai Tahu).

A complete list of fauna referred to in this section and their scientific names is attached
as Appendix 2.

Note:






30

Apart from an isolated population found around the proposed dam and infrastructure
area, numbers of P. |. unicolorata shells and live snails were found on average to be
less dense in the lower gorge than above Andersondé s  knlthe tmiddle and upper
gorge. Empty shells were found to be widespread and common within valley flat forest
at Hemphill River (surveyed in March 2007) and the South Branch (surveyed in
January 2008) above the Mokihinui Forks (Figure 8). The Hemphill River snails had
previously been mapped as P. I. ruforadiata (Walker 2003) so this survey has modified
the known distribution of the two snail sub-species.

P. I. unicolorata were found below the Mokihinui gorge within the area of the proposed
dam and infrastructure, during the search for snails at drilling sites in 2006-2007. The
relatively large number of live snails and empty shells found at some of the sites and
the wide range of snail size (age class) indicates a relatively dense and healthy
population of P. I. unicolorata at this area. The population was found mainly under
regenerating forest and scrub (<15 m canopy height), and introduced grasses and
gorse. This appears to be an isolated concentration of snails, as shown by the results
of current snail density plots (being undertaken in March 2008) that indicate lower
density populations in nearby localities (R. Buckingham pers. comm.). The relatively
dense P. I. unicolorata populations found in the proposed dam infrastructure area
compared to surrounding forest areas may be due to the density of ground vegetation
and litter providing ideal habitat for P. I. unicolorata, this density of vegetation providing
a hindrance to the infiltration of predators, and/or the population resulted from an
historical flood (e.g., resulting from the Murchison earthquake in 1929) that washed
shails from upriver to form a localised population. Evidence of the latter scenario has
been documented for the Mokihinui valley area (Powell 1947; Walker 2003).

Figure 9 shows the current estimated distribution range of P. I. unicolorata and P. I.
ruforadiata (Walker 2003; recent surveys), which shows a total distribution area for
each snail sub-species as 8,619 ha and 7,458 ha respectively. The effect of the MHP
is a loss of approximately 368 ha of habitat for P. I. unicolorata snails comprising an
estimated 4.2% of the currently known distribution area for this species, and a loss of
approximately 35 ha of habitat for P. I. ruforadiata snails comprising an estimated 0.5%
of the currently known distribution area for this species. Based on these figures it is
estimated that less than 5% of the actual population of Powelliphanta lignaria
unicolorata, and less than 1% of Powelliphanta lignaria ruforadiata snails will be lost as
a result of this habitat loss.

However this estimate does not take into account that within the distribution range
densities of snails vary, and their presence can be quite patchy. If we could assume
that the variations within the affected and non-affected areas were similar then the 5%
figure would hold, but there are suggestions that a greater patchiness exists outside
the project area (in the South Branch) driving the percentage up. It is even more
difficult to estimate the percentage of individual snails affected by the project because
as well as patchiness, the overall density of snails also has to be considered (if
concentrations of snails themselves are patchy then a very large number of plots may
be needed to provide a reasonably accurate estimate of density). There is some
indication that there are higher concentrations or more concentrations of snails outside
the affected area, and this being so would tend to drive the percentage (5% figure)
down.

A very high proportion of all snail shells that were collected exhibited signs of predator
damage strongly indicating that predation is significantly affecting these two sub-
species. Possums and rats appear to be the main predators on the snails, although
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weka are also known to take them. Of the P. I. unicolorata shells collected possums
were responsible for 27.4% of the observed shell damage while 23.3% of shells were
damaged by rats and 17.8% by weka. Of the P. I. ruforadiata shells collected possums
were responsible for 59.2% of the observed shell damage while 12.7% of the shells
were damaged by rats and 5.6% by weka. Localised predation levels varied with
possums responsible for most of the damage to shells at higher altitudes while at lower
altitudes rat damage was significant. Over half (55%) of the P. I. unicolorata shells
found between the Hemphill River and Mokihinui North Branch appeared to have been
killed by weka. Note, these figures quoted are from provisional assessment only.

Birds

During the 2006 survey, threatened species recorded included black shag, New

Zeal and Abusho falcon, western weka, kereru,
Kiwi were listened for but no calls were heard. During the 2007 survey a total of 21
indigenous species including 11 threatened species were encountered (Table 2.1).

One great spotted kiwi was heard near Specimen Creek outside the proposed
inundation area.

Among the threatened species other than kiwi detected in 2007 were occasional
sightings of bush falcon, black shag, kea, kakariki, kereru, South Island kaka and
fernbird. Kaka, kakariki and kereru were more conspicuous in the mid to upper gorge,
and forest flats but were sparse in the lower gorge (Figure 10). These species were
notably more conspicuous above the gorge at Hemphill River (and in the South Branch
in January 2008). Western weka were present in low to moderate numbers throughout
the survey area, and also appeared to be in higher densities above the forks. Riflemen
were more conspicuous at higher elevations above the proposed inundation area.

The most commonly encountered forest birds were tomtits, robins, bellbirds, grey
warblers and silvereyes. Fantails were moderate in abundance while tui were less
commonly encountered. Riflemen and brown creepers were often common at higher
altitudes. Five introduced species were also recorded.

Brief summaries of the results of species of most conservation importance in the area
are given below.

Kiwi

A single kiwi was detected in the Specimen Creek area in March 2007. This was the
only record of kiwi during both 2006 and 2007 surveys.

Blue Duck

Seven blue duck were found within the inundation area or on its upstream margin
during the survey (Figure 10). These are assumed to comprise a pair near the
Specimen Creek confluence with the Mokihinui River, a pair near the Maori Creek
confluence, and a pair and a single bird near the confluence of Rough and Tumble
Creek. This brings the blue duck population in the gorge to seven. A further single bird
was observed outside the inundation area in Rough-and-Tumble Creek.






35

These numbers provide an estimate of the minimum population size, however it is
unlikely that a significant number of additional birds are present. Blue duck habitat in
the Mokihinui gorge and its tributaries is generally of the preferred lowland forested
waterway type, but it is probably less than optimal physical habitat because of flooding
risk and mobile sediments from landslides that affect roosting sites and the aquatic
larval food supply. It seems likely that blue ducks are adapted to the habitat
characteristics of the gorge through switching their habitat use to tributaries when the
main river is carrying elevated flows and sediment levels.

The blue duck population in the gorge inside the project footprint is about seven birds.
This probably represents one third of the population in the Mokihinui catchment. A blue
duck survey of the catchment of the South Branch of the Mokihinui River in January
2008 found a similar sized population (of six confirmed birds), and several pairs have
been reported from the North Branch catchment (F. Overmars pers. obs.).

Bats

In February 2006, bats were recorded at three sites in the upper and middle Mokihinui
gorge. These were presumed to be long-tailed bats due to the detectors being set at
40 kHz.

During February 2007, no bats were recorded at 13 sites where detectors were set to
detect long-tailed bats (40 kHz) and eight sites where detectors were set to detect
short-tailed bats (28 kHz) (Figure 6). A total of 153 hours of surveillance was carried
out for long-tailed bats while 81 hours were carried out for short-tailed bats.

The only evidence of bats recorded on the 2007 survey was of a single bat seen at
dusk near Specimen Creek where bats were recorded in February 2006. No bats were
detected in the dam and infrastructure area in approximately 42 hours of surveillance.

These data indicate that bats, while present, are not common in this area. Combining
the results of the February 2006 and March 2007 surveys, only three bat passes were
recorded in approximately 255 hours of automatic surveillance at 40 kHz and no bats in
117 hours surveillance on 28 kHz.

Bats were detected at Goat Creek and Mountain Creek in the South Branch of the
Mokihinui River in January 2008 (F. Overmars, pers. comm.).

Lizards

There are no existing records of lizards for the survey area and no lizards were
observed during either the 2006 or 2007 fauna surveys. Although lizards were not
specifically searched for conditions during the 2007 survey were fine and warm
providing ideal conditions for lizards to be observed if present. Two gecko species
(Hoplodactylus granulatus and Naultinus tuberculatus) may occur within the project
area as they are widespread in forest and shrubland habitats in north Westland.
Hoplodactylus granulatus has no threat ranking according to Hitchmough et al. (2007)
and Naultinus tuberculatus is ranked as fsparsea
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Invertebrates (other than Powelliphanta Snails)

General fauna surveys undertaken in 2006, 2007 and 2008 did not identify any
invertebrate species of special conservation interest (other than Powelliphanta snails).
There appear to be no other invertebrate records from the project area and detailed
information on the invertebrate fauna and populations in the surrounding Mokihinui
catchment is generally lacking, except for snails.

Taoka Species

Taoka species are indigenous species of plants and animals held in special regard by
the tangata whenua of the area (Kai Tahu). A list of these species is supplied in
Appendix 3 and Table 2.1 shows which of the fauna species found in the Mokihinui
gorge are taoka species for Kai Tahu.

Introduced Pest Animals

Introduced deer and goats have been present in the Mokihinui catchment for
approximately 80 years. Deer and goat sign was observed during both the 2006 and
2007 surveys in the upper part of the survey area around Lake Perrine and near the
Mokihinui Forks. Browsing of understorey plants by deer to approximately 70 cm was
observed on kanono and rangiora. Goat sign was seen at Specimen Creek and
upstream of this area on rocky river banks both sides of the river as well as in the lower
gorge. Possum sign was abundant and paw prints were observed in the sand on the
riverbank. Possible pig sign (faeces) was found on two occasions (March 2007 and
January 2008) above the Mokihinui Forks. Sign of rats was also observed in March
2007, and stoats are presumed to be present throughout.

Summary

P. I. unicolorata snails were found throughout the Mokihinui gorge below the inundation
level of the reservoir and within the dam footprint. The sub-species was also found
outside the project area at altitudes ranging up to 700 m asl, however the highest
densities of snails were found at < 300 m asl in the mid-upper gorge area, upstream of
the proposed reservoir, and in an isolated area below the gorge. It is estimated that
between 4% of this population would be affected within the project area. P. I
ruforadiata snails were found mainly above 200 m asl. Only a very low proportion of
this sub-species, approximately 0.5%, would be affected by the construction of the dam
and reservoir.

Of the 11 threatened species of birds recorded in the Mokihinui gorge during the 2006
and 2007 fauna surveys most were observed in low numbers. A single record of kiwi
during the surveys and the existing published information (Barnett & Stilwell 1993)
strongly indicate that kiwi are very scarce in the area. Weka, kaka, kakariki, kea and
kereru were observed in relatively low numbers within the gorge, although kakariki and
kereru were conspicuous at the forest flat at Anderson Creek in February 2006. All of
these species were observed to be more common in the expansive forest flats above
the gorge (outside the project area), in an area with a large extent of tall and diverse
food trees (especially kahikatea and rimu). Low to moderate numbers of western weka
were found in the dam and infrastructure area and throughout the gorge area. Highest
numbers of weka were recorded in the headwaters of Maori Creek (outside the project
footprint) and at Rough and Tumble Creek, mainly above 100 m asl. Weka were also
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conspicuous in forest flats above the gorge, e.g. Hemphill River, which concurs with a
high proportion of Powelliphanta snail shells recorded in this area with weka predation
markings.

Bats were found to be uncommon and the gorge does not appear to provide significant
habitat for these animals. Recent surveys in nearby areas (Charming Creek area,
Waimangaroa valley) have failed to detect bats (Buckingham 1998b, 2002; Wildlife
Surveys 2002), and throughout the West Coast bats appear to have a patchy
distribution. Both long-tailed bats and short-tailed bats are known to be present in the
Karamea area (Lloyd 2001, Department of Conservation database) and (presumed)
long-tailed bats were recorded in the upper Waimangaroa valley in 1997 (Thomas et al.
1997).

Lizards were not recorded from the area and the available information indicates that
the gorge does not provide significant lizard habitat.

The blue duck population in the gorge inside the project footprint is small (about seven
birds) and probably represents about one third of the population in the Mokihinui
catchment. Itis likely that this population is in decline due to predation, as is the case
with other populations in nearby catchments. Blue duck habitat in the Mokihinui gorge
is probably less than optimal physical habitat because of flooding risk and mobile
sediments from landslides that affect roosting sites and the aquatic larval food supply.

2.4.3 Comparison of Vegetation with Other Nearby River Gorges

The Mokihinui River is one of four large rivers with similar gorge habitats that drain the
western foothills of North West Nelson Region. The Karamea and Ngakawau Rivers
are similar-sized rivers located approximately 30 km north and 10 km south of the
Mokihinui River respectively. The Buller River is a much larger river draining the vast
hinterland behind these catchments. The Buller River is in places only 10 km south of
the Mokihinui River (inland at the Mokihinui South Branch). However the Buller River
mouth is located over 40 km southwest of the Mokihinui River mouth, by Westport.
Each of these rivers has a variety of habitats including gorge habitats and a desktop
comparison of these gorges is set out below.

The geological setting, described in Rattenbury et al. (1998), notes that the area
comprises rugged recently glaciated Tasman Mountains that rise to between 1,600 and
1,875 m (Mount Owen). The geology of the North West Nelson area is very diverse
with respect to rock types and ages. The upper Mokihinui gorge is mostly older
greywacke (old marine sediments) with the lower gorge area mostly granite (forming
both walls of the gorge) and similar to the geology of the Glasgow Range. Its steep
sides sloping walls support vegetation of varying sizes due to the slips in the
weathered, greywacke granite. The Ngakawau River starts in the granitic Glasgow
Range and then flows through a steep incised gorge which comprises eroded
greywacke with gneiss and coal measures in places (Overmars et al. 1998). The rocky
walls of this gorge are almost vertical, in hard rock, and do not demonstrate the steep
slip faces found in the Mokihinui gorge. Similarly the Buller River is located on this
western belt of granite which is exposed discontinuously from the Mokihinui River to the
Buller River. Greywackes and argillites of the Waiuta Group are exposed along the
Buller River valley and continue northward to beyond the Mokihinui River, in places
these rocks contain gold-bearing quartz veins. The Karamea River drains the Tasman
Mountains with river gorges in the upper tributaries and absent in the lower reaches of
the river, very similar to the Mokihinui River.
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Given and Kelly (1976) considers rare and local plants of the south-west Nelson and
north Westland region and concludes that the region lacks detailed floristic information
and that species considered rare or local are often quite widespread if time is spent
searching for them. The report considers the area to be known for considerable
endemism amongst plants however most of the more unique local species are alpine
and few descend below the timberline. This is reflected in the list of threatened species
known to be present near the Mokihinui River which are either montane to alpine or
coastal species (refer Section 2.5.3 and Table 2.2 below). The MHP will inundate the
gorge from between 23 and 100 m asl and the comparison of vegetation between the

four river gorges concentrates on plant species located at this altitude.

Table 2.2

compares the climate, soil and vegetation at lower altitudes between the Karamea,
Mokihinui, Ngakawau and Buller Rivers.

Table 2.2: Climate, soil and vegetation comparisons between Karamea,
Mokihinui, Ngakawau and Buller River gorges (after McEwen 1987).
Karamea Mokihinui* Ngakawau Buller**

Climate Warm, wet, Summers warm, Mild temperatures | Mountain climate, warm
rainfall 2,000- winters very cold and high rainfall summer, winters very
3,200 per annum. | with heavy frost. 2,800 to 6,000 mm | cold. Rainfall between

Rainfall 4,000-6,400 | per annum (with 2,000 and 8,000 mm
per annum. winter minimum). per annum.

Soils Podsolised and Shallow, strongly Strongly leached Very strongly leached
gleyed soils with leached and and podsolised low fertility shallow
poor drainage and | podsolised soils with | soils with low steepland soils.
low natural low fertility. fertility and poor
fertility. drainage.

Vegetation | Red, silver and Podocarp and Podocarp beech Mixed beech forests

hard beech with
scattered rimu
forests on mid-
slopes to hard
beech and
kamahi with rimu
on lower slopes.
Areas of seral
scrub and young
forest on slips and
slumps.

podocarp/ beech
forest on lower
slopes and valleys.
Extensive red beech
forests with silver
beech at higher
levels.

forest
predominating
with rimu, silver,
and mountain
beech forests in
places. Mountain
beech and yellow-
silver pine forests
in gorge related to
cold air drainage.

with scattered to locally
frequent podocarps at
lower altitudes. Long
narrow valleys have
montane character
forests due to cold air
drainage.

*%

244

As per Wangapeka Ecological District (MHP confined to this ecological district).
As per Buller and Reefton Ecological Districts.

Comparison of Fauna with Other Nearby River Gorges

The fauna of the Mokihinui River is compared below with that of the same three rivers,
the Ngakawau, Karamea and Buller.

As with the vegetation, the volume of information about the fauna present in each area
varies, with more information available for accessible areas, such as the Buller River
and less information available for less accessible areas such as the Karamea River.
Generally more mobile fauna species (e.g., birds) occur across all sites while there are
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notable differences in the composition of some of the less mobile species (e.g.,
Powelliphanta land snails).

Bat Comparison

Bats are present in low density across all river gorges compared (Table 2.3). Long-
tailed bats are most commonly present in the Karamea, Mokihinui and Ngakawau River
gorges. The Karamea River is known for long-tailed bat colonies and the only
confirmed record for short-tailed bats in North West Nelson. Short-tailed bats may also
be present in the Mokihinui valley and elsewhere in the Buller region.

Table 2.3: Records of bats in the Karamea, Mokihinui, Ngakawau and Buller
River gorges.

Locality Recent Bat Records Comments on Distribution

Karamea River Uncertain Short-tailed and long-tailed bats in Oparara Valley

Mokihinui River Long-tailed bat Recent records, scattered throughout

Ngakawau River | Long-tailed bat One record in vicinity (Cypress Valley, 1997)

Buller River None confirmed Probably patchily present

Bird Comparison

Morse (1981) considered that the area north of the Karamea River (the Oparara
Plateau) was one of the most valuable parts of the north Buller area for wildlife. Recent
surveys concur that the area is outstanding for birdlife, with notable numbers of great
spotted kiwi, whio, kaka, kakariki, and kereru (R. Buckingham pers. obs.). Likewise,
bird densities and good representation of threatened species are found in the
expansive forest flats above the Mokihinui forks (R. Buckingham pers. obs.). Table 2.4
summarises bird distributions across the four rivers being compared.

Great spotted kiwi are moderately common between Buller River and Ngakawau River
in the Orikaka catchment, Mt William Range and upper Ngakawau gorge (Buckingham
1999; Kingett Mitchell & Landcare Research 1997; Robertson et al. 2007). Great
spotted kiwi are less common, patchy and in places rare further north between
Ngakawau River and Karamea River (Barnett & Stilwell 1993; Buckingham 2002;
Robertson et al. 2007; Walker 1987). Great spotted kiwi are moderately common in the
Oparara valley north of Karamea and become increasingly common northward to the
headwaters of the Heaphy River and Big River (McLennan & McCann 1991; Robertson
et al. 2007; Walker 1987).

Black shags are present throughout the four gorges (Robertson et al. 2007). The
Ngakawau gorge (note Ngakawau can mean
area for shags because of the inaccessible sheer rock walls offering ideal roost sites.

The Karamea River and its tributaries provide one of the strongholds of whio (blue
duck) in the South Island (Robertson et al. 2007; Studholme 1999, 2000). On a
1998/99 survey a total of 98 adult whio (29 pairs, 40 singles) were recorded in the
Karamea catchment (Studholme 1999) compared to a total of 191 adults (58 pairs)
over the entire surveyed area of Kahurangi National Park (Studholme 2000). The Ugly
River and Roaring Lion River are particularly noted for whio populations (Geritzlehner
2006; Studholme 1999; R. Buckingham pers. obs.).

6many

st
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Table 2.4: Distribution and relative abundance of key bird species in the
Karamea, Mokihinui, Ngakawau and Buller River gorges.

Species Karamea* Mokihinui Ngakawau Buller

Great Moderately Uncommon-Rare | Become less Moderately

spotted kiwi | common common, patchy common locally

Black shag Present Occasional Reported to be Occasional

common

Whio Moderate- Relatively Probably rare, few | Probably rare,
relatively high uncommon records few records
numbers

Weka Moderate Moderate Moderate numbers | Moderate
numbers numbers numbers

Kereru Moderate- Moderate- Moderate-common | Moderate-
common common common

Kaka Moderate Moderately Uncommon Moderate
numbers uncommon numbers

Kakariki Moderate Moderate Moderate numbers | Moderate
numbers numbers numbers

Long-tailed Low number of Low number of Low number of Low number of

cuckoo records records records records

Riflemen Patchy distrib. Patchy distrib. Patchy distrib. Patchy distrib

Fernbird Occasional, Occasional, Notable in pakihi Notable in pakihi
patchy patchy areas areas

* Based on Robertson et al. 2007; R. Buckingham pers. obs. in nearby Oparara valley.

Whio are also moderately common and increasing in numbers through conservation
management in the Oparara River (Geritzlehner 2006). They are relatively uncommon
in the Mokihinui River and probably even more rare in the Ngakawau and Buller Rivers
given the paucity of recent reports. A search for whio in the Orikaka (Mackley) River in
1998/99 failed to find any ducks (Buckingham 1999), though they had previously been
reported there (Bull et al. 1985).

Western weka has a patchy distribution on the West Coast, tending to be concentrated
between Hokitika and Westport (Robertson et al. 2007; R. Buckingham pers. obs.).
Highest densities have been recorded between Hokitika and Reefton (Buckingham
2002). Relatively high numbers of weka have been recorded above the forks in the
Mokihinui River (Walker 1987; R. Buckingham pers. obs.) otherwise numbers tend to
be moderate-low and patchy in the Buller and Ngakawau catchments, and also in the
Mokihinui gorge below the forks (Buckingham 1998c, 1999; Thomas et al. 1997).
Numbers of weka may be shrinking in the north of their West Coast range as they have
dramatically declined over the past decade in Golden Bay and the north-western part of
Kahurangi National Park (Beauchamp 2000; Department of Conservation records).
Until recently weka were moderately common in the Oparara valley (R. Buckingham
pers. obs.) and presumably are still quite common in the Karamea catchment where
they are widely distributed (Robertson et al. 2007).

Kereru (New Zealand pigeon) are present throughout the four gorges, and seasonal
movements into feeding or breeding areas govern their presence and distribution in
these areas. The expansive, floristically rich kahikatea and rimu forests above the
forks in the Mokihinui River are expected to be stronghold areas for kereru. Kereru can
also be very conspicuous in the lower Buller Gorge (Buckingham 1999; R. Buckingham
pers. obs.).
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Kaka are present in all gorges and appear to be most frequent in remoter parts of the
Karamea River and Mokihinui River (Robertson et al. 2007; R. Buckingham pers. obs.).
Kaka were relatively conspicuous in the Oparara valley in 1997 and more recently (R.
Buckingham pers. obs.). In the Mokihinui valley kaka (and kakariki) were more often
encountered above the forks than in the gorge during recent surveys in 2007 (R.
Buckingham pers. obs). Kakas appear to be uncommon in the Ngakawau gorge and
vicinity (Buckingham 1998c; R. Buckingham pers. obs.) though they have been
recorded as occasionally conspicuous seasonally in the Mt William Range nearby
(Thomas et al. 1997). Kakas were found in moderate numbers seasonally in the
Orikaka valley in 1998/99 (Buckingham 1999). Kea have a similar distribution pattern
to kaka in being more frequently encountered in the higher altitude head catchments of
these rivers (Robertson et al. 2007).

Kakariki are perhaps most common in the Buller gorge where relatively high numbers
were recorded seasonally in the Orikaka Forest in 1998/99 (Buckingham 1999), and
also in upper catchments of the Mokihinui and Karamea rivers (Robertson et al. 2007;
R. Buckingham pers. obs.). For example, kakariki were recorded in 50% of counts
(n=12) in the South Branch of the Mokihinui River in January 2008, which is a notably
high frequency of encounter rate for this species. Otherwise, kakariki are sparsely
present throughout coastal areas between the Buller and Karamea Rivers (Robertson
et al. 2007).

Long-tailed cuckoo appear to becoming relatively uncommon migrants and thus have
been given a threat ranking eaél2000.r heyhaéd
been recorded at Orikaka Forest in 1998/99 (Buckingham 1999) and throughout the
Kahurangi National Park north of the Buller River more recently (Robertson et al.
2007).

Lizard Comparison

The current information on lizards in the area from the Karamea River to the Buller
River is relatively sparse (Table 2.5). There are reasonably reliable reports of common
geckos from coastal sites across all rivers being compared, north of Westport (Whitaker
& Lyall 2004).

Table 2.5: Lizard records in the in the Karamea, Mokihinui, Ngakawau and
Buller River gorges (after Whitaker & Lyall 2004).

Species Karamea Mokihinui Ngakawau Buller
Common gecko | Records Records Reports Reports
Forest gecko Records nearby | Records nearby Records nearby | Records nearby
Nelson green Records Possibly present No records No records
gecko
West Coast No records Possibly present Records nearby | Records nearby

green gecko

Speckled skink | Records nearby | Records nearby Records nearby | Coastal record

Common skink* | No records No records No records No records

Brown skink Nearby coastal Nearby coastal Nearby coastal No records
records records records

* Patchy records in inland parts of the Buller/Kawatiri area. Likely or possible presence

highlighted.

Decl

n
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Forest geckos and West Coast green geckos seem to be widespread though records
are relatively sparse, except several forest geckos were recently found near the
Ngakawau River gorge and Stockton Plateau (T. Jewell pers. comm. November 2007,
M. Hamilton pers. comm. March 2008). The Mokihinui River is the approximate, but
not defined, boundary of the two green gecko (Naultinus) species. Green gecko
records north of the Mokihinui River tend to be Nelson green geckos while those south
of the river have all been West Coast green geckos (Whitaker & Lyall 2004).

Speckled skinks appear widespread and common with most records being coastal
(Whitaker & Lyall 2004). Little suitable habitat for skinks is usually found within the
gorges. The southern limit known for brown skinks is Birchfield between Westport and
the Ngakawau gorge.

Powelliphanta Land Snail Comparison

Seven taxa of Powelliphanta snails are present along the main river gorges between
and including the Karamea River and the Buller River (Table 2.6). The distribution
ranges of these snails rarely overlap (a notable exception is with Powelliphanta lignaria
unicolorata and P. |. ruforadiata on the north side of the Mokihinui River). In addition,
several other Powelliphanta taxa occupy upland or alpine areas in the upper
catchments of these rivers (refer Table 2.6).

All of these taxa have a threatened species ranking (Hitchmough et al. 2007), with the
most threatened and range-restricted sub-species being Powelliphanta lignaria
AMi | | &rfitAoungou,st uks 0 ,ABaand er Rivero (only t
river gorge habitat). The most widespread and least threatened are P. I. unicolorata, P.
I. lignaria and P. . oconnori, though all are threatened by introduced predators (mainly
possums and/or rats).

245 Overview of Gorge Comparison

The Mokihinui gorge habitats are most similar to those in the Ngakawau and Karamea
River gorges, as all three areas have a warm wet climate with poorly drained and low
fertility soils (with shallow soils in steeper gorge environs). Indigenous forests are
comparable between these three rivers, each having similar mixed beech forests at
higher altitudes grading to podocarp-beech forests at lower altitude. The Buller River
differs in its size and location, being a much larger river that extends further inland from
the coast and has a more montane climate. Soils are similarly infertile and indigenous
forests are similarly mixed beech at higher altitude grading to podocarp-beech forests
at lower altitude.

In relation to fauna (that is, the mobile species), comparison between the gorges tends
to show more similarities than differences. However, where differences are noted
these tend to be based on geographic isolation. The differences are related to climate
and changes in vegetation, particularly in those river systems that extend a long way
inland. For example, there are notable differences in bird assemblages between the
Maruia Valley or Howard Valley in the upper Buller, and the Orikaka or lower Buller
River with a tendency toward higher numbers of insectivorous birds in the beech-
dominant forests in the upper catchments and higher numbers of frugivorous birds in
the podocarp-rich forests of the lower Buller. Honeydew, most prevalent in the pure
beech forests of the upper catchment, also influences bird species compositions and
densities. Predation pressure is also likely to be an important factor influencing the
presence and relative abundance of species such as kiwi, blue duck and kaka that may

he

att
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be becoming more restricted to isolated, higher altitude sites that are less favourable to
predators. Other differences (e.g., for less mobile species such as Powelliphanta
shails) appear to be mainly due to geographical barriers such as rivers or mountain
ranges.

Table 2.6: Powelliphanta species known from the Karamea, Mokihinui,
Ngakawau and Buller River gorges and alpine tops.

Locality Species and sub- | Threat rank* Comments
species
Karamea | P. lignaria oconnori Nationally Widespread distribution as isolated
River Vulnerable colonies, lower-middle regions of river;
low-mid altitude.
P. annectens Serious Small outlying population in Karamea
Decline valley. Mainly Oparara R. to Heaphy R.
Low to high altitude.
P.iGar i bal d| Range Known from small part of Garabaldi
Restricted Plateau, upper Karamea R. Alpine.
Mokihinui | P. lignaria Nationally Recent surveys have extended the
River ruforadiata Endangered | distribution. Low to mid altitude.
P. lignaria johnstoni Nationally Charming Creek. Low altitude.
Endangered
P. lignaria rotella Nationally Charming Creek. Low altitude.
Endangered
P. lignaria Nationally Widespread distribution lower gorge to
unicolorata Vulnerable above forks. Low altitude.
P. lignaria lignaria Nationally North of Mokihinui River mouth. Low
Vulnerable altitude.
Ngakawau | P. lignariaf Mi | | ¢ Nationally Highly localized at Millerton village.
River Critical
P.A August us| Nationally Localized upland distribution.
Critical
P. lignaria johnstoni Nationally Lower gorge to Charming Creek.
Endangered | Isolated population near mouth.
P. lignaria rotella Nationally Upper gorge to Charming Creek.
Endangered
P.AiRt r i ck e n| Nationally Upland plateau and hill country between
Endangered | the Buller and Ngakawau Rivers.
Buller P.iBul | er R| Nationally Very localized, low altitude, lower gorge.
River Endangered
P.AKi r wans 0| Range Brunner range taxa may be different.
Restricted Alpine.

* After Hitchmough et al. 2007

The upper Mokihinui River, above the forks, has a similarly diverse and abundant
indigenous fauna. However, the Mokihinui gorge in the lower Mokihinui River appears
to have a lower species diversity with lower populations densities and is probably most
comparable to gorge habitats on the Ngakawau River which have a similarly low fauna
diversity and abundance.

The Buller River encompasses a large area with a diverse range of habitats and is
difficult to compare within the other gorges due to this variability. Essentially those
places where the Buller River borders more isolated habitats, for example the upper
Mokihinui River catchment, species diversity and abundances are similarly high. But
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the Buller River also has areas of lower species diversity and abundance, similar to the
lower Mokihinui gorge, due to previous human modifications which include the main
access road to Westport.

A comparison of the entire range of plants present in each gorge has not been
attempted, however, it is likely to follow a similar pattern to that for fauna, namely that
easily dispersed plants will be present in similar habitats across all rivers compared
while less easily dispersed plants will be more localised and may not be present
throughout. Indigenous vegetation is likely to be most diverse and abundant in more
isolated areas, such as the Karamea River, upper Mokihinui River, above the forks,
and in places where these areas border the more isolated areas of the Buller River
catchment. Indigenous vegetation of the lower Mokihinui River, in areas affected by
the MHP, is likely to be less diverse and abundant, similar to the vegetation in the lower
Ngakawau River when compared across all four river gorges.

2.5 ECOLOGICAL VALUES OF THE MOKIHINUI GORGE

251 Introduction

The catchment of the Mokihinui River upstream of Seddonville is largely unmodified
apart from the impacts of introduced animals such as possums, deer and goats.
Previous farming above the forks has left a legacy of exotic species on the flats above
the forks and around Lake Perrine but the vast majority of the very large Mokihinui
catchment is in its primary cover. Historically mining has occurred in pockets of activity
along the gorges, but these are now well vegetated and for the most part the
vegetation of the gorge is highly natural.

Within the 68,000 ha Mokihinui catchment the project area takes in a relatively small
area (a total of 397 ha, which is approximately 0.6%) of indigenous vegetation along
the Mokihinui gorge. The vegetation types and habitats are generally well represented
within the gorge outside of the project area and elsewhere in nearby protected areas
such as the Ngakawau Ecological Area and the Mokihinui Forks Ecological Area. The
Mokihinui catchment upstream of the gorge is part of an extensive tract of indigenous
forest that extends from Greymouth northwards to the Kahurangi National Park. A
significant proportion of this forest is administered by the Department of Conservation
as stewardship land or has reserve status. No rare or threatened plant species or
communities were found within the forest, shrubland and riparian communities in the
Mokihinui project area. However threatened species of indigenous birds, bats and
invertebrates are present.

2.5.2  Criteria for the Assessment of Ecological Significance

The ecological significance of an area has typically been assessed against a range of
widely accepted criteria. These were primarily developed in the 1980s for the
Protected Natural Areas Programme (Myers et al. 1987) and have been subsequently
modified by various authors including O 6 C o net al.r(1990) and Norton and Roper-
Lindsay (2004) to allow the identification of the most significant sites for formal
protection under the Reserves Act (1977) and/or assess significance in relation to
Section 6 c of the RMA.

Policy 4.8.7.4 of the Buller District Plan lists the following criteria for identification of
significant indigenous vegetation and significant habitats of indigenous fauna for the
purposes of Section 6¢ of the RMA:
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1. Representativeness: The area is one of the best examples of an
association of species which is typical of the ecological district.

2. Distinctiveness: The area has indigenous species or an association of
indigenous species which is unusual or rare in the ecological district, or
endemic, or reaches its distribution limit.

3. Intactness: The area has a cover of predominantly indigenous vegetation, is
little modified by human activity, and is not affected in a major way by weed or
pest species.

4. Size: The area of indigenous vegetation or habitat is 5 ha or more in size or
together with adjacent indigenous habitat is larger than 5 ha; or in the case of
natural wetlands is larger than 1 hain size.

5. Protected status: The area has been set aside by statute or covenant for
protection or preservation.

6. Connectivity: The area is connected to one or more other significant areas
in a way (through ecological processes) which make a major contribution to the
overall functioning of those areas.

7. Threat: The area supports an indigenous species or community of species
which is threatened within the ecological district or ecological region or
threatened nationally.

8. Migratory habitat: The area is important as habitat for significant migratory
species or for feeding, breeding or other vulnerable stages of indigenous
species, including indigenous freshwater fish.

9. Scientific or cultural value: The area is a scientific reference area, is listed
as a geopreservation site, or has significant amenity value.

The West Coast Regi onal Council 6s Regional Pol
criteria that are very similar to and consistent with those in the Buller District Plan. The

dr aft Conservation MMB®)g ealggedts ths use aftstargiard ( i

criteria such as representativeness, viability, diversity, presence of threatened and / or

taonga species and their habitat, intactness and natural character.

Norton and Roper-Lindsay (2004) have published the most recent review of ecological

assessment methodology that specifically considers the assessment of ecological

significance in terms of Section 6¢ of the RMA and incorporates other criteria that have

been used for such assessments over ttlake past 1
1990). These criteria are broadly compatible with those set out in the Buller District

Plan.

Norton and Roper-Lindsay (2004) propose four broad criteria for assessing significance
of indigenous biodiversity as follows:

. Rarity and Distinctiveness

An area scores positively for rarity/distinctiveness if it is known to support a
species that is listed as facutely threatenedo in the current version of the
New Zealand Threat Classification System (Hitchmough et al. 2007) or
supports a species that:
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- Is at a national distribution limit.
- Only occurs in that area (an endemic species).

- Although common elsewhere, is particularly uncommon in the
study area.

o Representativeness
An area scores positively for representativeness if it:

- Supports an ecosystem that is now less than approximately 10%
in the ecological district.

- Supports a high quality example of an ecosystem that is now at
less than approximately 20% of its former extent in the ecological
district.

. Ecological Context
An area scores positively for ecological context if it:
- Enhances connectivity between patches.

- Buffers or similarly enhances the ecological values of a specific
site of value.

- Provides seasonal or ficor eo habitat f or
species.

. Sustainability
A site is considered positive for sustainability if:
- Key ecological processes remain viable or still influence the site.

- The key ecosystems within the site are known to be or are likely to
be resilient to existing or potential threats under some realistic
level of management activity.

- Existing or potential land and water uses in the area around the
site could be feasibly modified to protect ecological values.

The first three criteria are site criteria. They reflect key levels of ecological organisation

and provide i nf ormati on about t he sitebds cu
sustainability, considers the long-term viability of the site, recognising the dynamic

natur e of ecosystems. Thi s | ast criterion
management 0 pr ovi and acoepts that thet ebotogicR Madues of a site

may be able to be protected without prohibiting all productive human use of the site.

Together Norton and Roper-L i n d sfaurychteria incorporate most of the Buller District
Plan criteria and provide a clear method for reaching a conclusion on the significance
of a particular site. These criteria are also useful for assessing significance for the
Department of Conservation's purposes of contextualising the requirement to protect
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natural resources on public conservation lands under the Conservation Act (1987). A

site is consideredtobefiec ol ogi cal | y s i g ntivefy focoaenot moreioff it sco
the first three criteria and pCaria3 4,8ang f or th
9 of the Buller District Plan are not specifically addressed by the Norton and Roper-

Lindsay criteria and these are discussed separately in Section 2.5.3.

Norton and Roper-L i n d sapprdach to assessment of Adi sti nctivenesso di
explicitly include community or ecosystem distinctiveness but applies only to species.

The approach taken in this report has been to assess the ecological significance of the

terrestrial ecosystems surveyed in terms of the criteria proposed by Norton and Roper-

Lindsay (2004) and to extend consideration of the i r a r i distinctevenekso criterion

to include community or ecosystem distinctiveness.

Another matter considered relates to the presence of the taoka species, which are the
indigenous species of plants and animals held in special regard by the tangata whenua
of the area (refer Appendix 3 and Table 2.1).

2.5.3 Assessment of the Mokihinui Gorge Against Significance
Criteria

Rare and Distinctive Plants

Rarity was assessed using the New Zealand Threat Classification System List
(Hitchmough et al. 2007) with reference also to the firhreatened and uncommon plants
of New Zealando classification system (de Lange et al. 2004) and the Ngakawau
Ecological District Survey Report for the Protected Natural Areas Programme
(Overmars et al. 1998). Appendix 4 contains a description for each of the threat
categories used in this section.

The north-west South Island area, including the Kahurangi National Park, is known to
contain a large number of endemic plant species (Williams & Courtney 1998). Williams
and Courtney (1998) catalogued plant taxa endemic to the North West Nelson region
and found that there were few woody endemic plants with most endemics being
herbaceous taxa that are found mainly above the tree line or in open areas below the
tree line, and often in association with older limestone rocks. Therefore, despite the
high levels of local plant endemism the chances of finding endemic and localised
vascular plants in the gorge are low as these species are essentially found above 100
m asl.

A specific search for threatened plant species was not undertaken as part of the field
survey for the reasons set out in Section 2.3. A review of threatened species listed in
plant databases (kept at Landcare - Allan, Te Papa and Auckland Museum herbariums)
was undertaken. Threatened plants of the Mokihinui River, from the herbarium
searches, are listed in Table 2.7.

Of the 12 threatened plants listed none were recorded during the 2006 and 2007

surveys of the Mokihinui gorge. A number are ranked as being under high priority

conservation threat - including Cololejeunea pulchella, Poa sudiola and Trisetum

lepidum whi ch ar e fANat i onLapidiung flexdcauletw hciaclho iasn di Nat i on:
vul ner arbd lkalihood of these plants being present in the footprint of the

proposed dam and reservoir is discussed below.
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Table 2.7 Threatened plants noted in herbarium database searches for the
Mokihinui River.
Likely to be | Record-
Species Threat Source Location / Habitat | Presentin edin
status* the study
Mokihinui area?
gorge area?
Cololejeunea Nationally Te Papa Bryophyte recorded | Possibly No
pulchella critical Herbarium | near Sinclair Hut
140 m asl
Poa sudicola Nationally Landcare Sub alpine to alpine | No No
critical Herbarium | tussock
Trisetum lepidum Nationally Te Papa Montane to alpine No No
critical Herbarium | grass
Lepidium flexicaule | Nationally Te Papa Coastal cress found | No No
vulnerable Herbarium in coastal turf
habitats
Euphorbia glauca Serious Te Papa Coastal sea spurge | No No
decline Herbarium
Deschampsia Gradual Te Papa 1913 record near No No
cespitosa decline Herbarium | river mouth, secure
overseas
Tetragonia Sparse Auckland Coastal No No
tetragonioides Herbarium
Carex impexa Range Landcare Montane to sub- No No
restricted Herbarium alpine limestone
debris slopes
Craspedia sp 'c' Range Landcare One location, Possibly No
"elongata" restricted** Herbarium conservation
dependent
Craspedia "sp d" Range Landcare Data poor Possibly No
restricted** Herbarium
Hebe townsonii Range Auckland Associated with No No
restricted Herbarium limestone
Senecio Range Landcare Montane to alpine No No
glaucophyllus restricted Herbarium
subsp.
glaucophyllus
* Refer to Appendix 4 for descriptions of threat categories.

** Taxonomically indeterminate.

Cololejeunea pulchella is a bryophyte recorded from near Sinclair Hut at 140
m asl. Sinclair Hut is located on Sinclair Creek near the Mokihinui River
(North Branch) over three km upstream of the inundation area.

Poa sudicola is a tussock and is not likely to be present in the inundation
area as this species inhabits steep peaks, often on screes and steep open
sites. Localised populations are present at Pike Peak, with two female
plants known from the Matiri Range (Edgar 1986).

Trisetum lepidum is a montane to alpine grass found above 600 m asl
altitude and is widely distributed across the North and South Islands with
populations also known from Stewart and Chatham Islands (Edgar 1998). In
general Trisetum lepidum is found on rocky sites, such as on limestone or
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marble cliffs, on bluffs and can also be found in alpine herbfield, fellfield,
screes or in scrub, open forest, or tussock grassland (Edgar 1998).

. Lepidium flexicaule is a coastal cress located in turf habitats that are
associated with limestone blocks and talus on steep slopes above the beach
line from Kaihoka Lakes south to West Whanganui Inlet (Rogers 1999).

The bryophyte, Cololejeunea pulchella, is the only species likely to be present in the
inundation area, all other species noted above are either montane or coastal and are
not likely to be found within any of the MHP footprint area. The bryophyte,
Cololejeunea pulchella, was not found during any of the field surveys undertaken (see
Appendix 3 of the baseline report, Mitchell Partnerships 2008, which lists the
bryophytes found during the survey).

Of the remaining threatened plants listed three are of a lower priority conservation

threat rank including Euphorbia glauca, Deschampsia caesitosa and Tetragonia
tetragonioides whi c h ar e ASeriGorasiuadecldieméd neoi and
respectively.  The likelihood of these plants being present in the footprint of the

proposed dam and reservoir is discussed below.

. Euphorbia glauca is the New Zealand sea spurge found in dune habitat at
the mouth of Six Mile Creek, located seven km north of the Mokihinui River
(Te Papa Herbarium Database).

. Deschampsia caesitosa is a tussock grass which inhabits coastal to montane
freshwater wetland edges, marshes and tarns (Mark & Dickinson 2001). It
was known from two sites in Nelson, namely Cobb Valley and Matiri Plateau
but may no longer be present there due to grazing pressures (Mark &
Dickinson 2001). The Te Papa Herbarium Database has a 1913 record of
this species being noted near the Mokihinui River mouth. More recent
searches have not recorded Deschampsia cespitosa near the Mokihinui
River (Mark & Dickinson 2001).

. Tetragonia tetragonioides is the New Zealand spinach, a relatively common
species along the coast found mostly on sand dunes, bluffs and margins of
coastal wetlands below about 300 feet.

None of the above three species are likely to be present in the MHP footprint area,
essentially two are coastal and the very rare tussock grass, Deschampsia caesitosa,
has an historical record in the area but has not been found recently despite searches
specifically for this species.

Five of the remaining threatened plants listed are of lowest priority threat ranking,
namel vy fRRamge ct ed Carex nnpéxa, dCraspgdia sp fcod "elongata”,
Craspedia sp fd", Hebe townsonii and Senecio glaucophyllus subsp. glaucophyllus.
The likelihood of these plants being present in the footprint of the proposed dam and
reservoir is discussed below.

. Carex impexa is a sedge endemic to limestone mountains of the Nelson
region, located in montane to subalpine shrublands and tussock grasslands
(Ford 1998). The distribution is largely within Kahurangi National Park, but
also known from Gouland Downs and Cobb Valley, and in several places
where limestone outcrops along a belt that extends from the Pikikiruna
Range to the Matiri Range. It is common on the Matiri Range and in the
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headwaters of the Matiri River; elsewhere it is rather localised (Ford 1998).
Carex impexa habitat includes limestone and calcareous mudstone/siltstone
beneath cliffs, on debris slopes and boulder fields in valleys with an
altitudinal range of 630 to 1,400 m asl (Ford 1998).

. Craspedia sp fto"elongata” a type of localised billy button daisy.
. Craspedia sp " a type of localised billy button daisy.
) Hebe townsonii is a hebe that grows on limestone rocks near Westport. It is

also located in the North Island in Taranaki at Mount Messenger and in the
South Island both north and south of Westport (Allan 1982).

o Senecio glaucophyllus subsp. glaucophyllus is a herb found in montane to
alpine habitat (300 - 1300 m asl) from Mt Burnett to the Owen Range, only in
North West Nelson. Confined to limestone rock outcrops and boulderfalls, in
open sites or in sparsely vegetated situations and sometimes in shrubland
(New Zealand Plant Conservation Network website 14 March 2008).

Three of the above species are restricted to areas of limestone and two are montane
found above 300 m asl. None are likely to be present in the MHP footprint area. The
two types of Craspedia or billy button daisy species may be present within the MHP
footprint area however neither were recorded during the surveys. Analysis by Dr David
Glenny of the samples collected during the surveys did not find any threatened species
amongst them. Cololejeunea pulchella was not among the bryophytes collected.

In summary nine of the 12 threatened species are not likely to be within the project
area because they are either restricted to montane and alpine habitats above 300 m
asl, occur only along the coast or are no longer present in the area. Three threatened
species that may be present within the inundation area include one nationally
vulnerable species of bryophyte - Cololejeunea pulchella - and two range-restricted
herb speciesi t he bi | |y KCraspedarsp fcbdelomsgatad and Craspedia sp
d".

Section 3.3.1.8. of the Buller District Plan notes only two threatened plants in the
district, the New Zealand sea spurge (Euphorbia glauca) and coastal cress (Lepidium
flexicaule). Both are found only in the coastal zone and do not inhabit inland areas.

Rare and Distinctive Vegetation Associations

Assessment of distinctiveness centres on the issue of whether the area has indigenous
species or an association of indigenous species which is unusual or rare, endemic, or
reaches its distribution limit in the ecological district. Information on the surrounding
vegetation of the Mokihinui catchment and adjacent areas was used to determine the
distinctiveness of the Mokihinui gorge vegetation. This information was sourced from a
variety of publications as set out below (along with the primary data collected during
this survey):

. fiNgakawau Ecological District Survey Report for the Protected Natural Areas
Programmeq by Overmars et al. (1998).

. fiConservation Values of Indigenous Forests Currently managed by
Timberlands West Coasto report of the independent panel appointed to
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review the conservation values of the indigenous forests currently managed
by Timberlands West Coast, by Department of Conservation (2001).

. fReport on a Survey of the Proposed Wapiti Area, West Nelsono , Fbrgst
Research Institute, edited by Davis & Orwin (1985).

. fRecommendations for the Dedication of Ecological Areas, West Coast
Beech Project Regiono , Seigntific Coordinating Committee for Beech

Research (1978).

. firhe Mokihinui Forks Reserve Proposalad Botanical Edition 9/3341 in the

Secretary for the Environment 6 §Vidifeport

Service / DSIR 1986).

. fEcological Regions and Districts of New Zealandd M. McEwen (editor)
Department of Conservation (1987).

o fLand Environments of New Zealandg Leathwick et al. Ministry for the
Environment (2003).

None of the ten vegetation associations found in the Mokihinui gorge were found to be
rare or distinctive in the context of the Wangapeka and Ngakawau Ecological Districts
nor in the context of the wider North West Nelson and northern Westland Ecological
Regions. In relation to the broader comparison of gorges presented in Sections 2.4.3
to 2.4.5 the overall representation of plant communities present is not particularly
distinctive. The gorge morphology and vegetation associations, including the
vegetation colonising slip slopes which covers a greater proportion of the gorge are
found locally in areas within the inundation areas as well as above it. Similarly, the

riverside vegetation associations, includi ng fAr i parian turf zone
the Ashrubs and small trees in the wupper

Mokihinui catchment in areas outside the MHP footprint. These vegetation
associations were not found to be rare or distinctive associations.

Rare and Distinctive Fauna

Eleven species of bird, two sub-species of Powelliphanta snail and one species of bat
ranked as threatened (Hitchmough et al. 2007) were found within the Mokihinui gorge.
These species and their threat status are listed in Table 2.8.

Section 3.3.1.8. of the Buller District Plan notes seven threatened bird species in the
district, including the great spotted kiwi, kaka, kereru, blue duck, kea, petrel (presumed
Westland petrel i Procellaria westlandica) and rock wren (Xenicus gilviventris). The
Westland petrel is an uncommon endemic bird that breeds in the forested coastal
foothills of the Paparoa Range between Barrytown and Punakaiki (Heather &
Robertson 1996). The rock wren occurs in alpine to sub-alpine habitats close to the
treeline. Neither the Westland petrel nor rock wren is likely to inhabit areas near the
proposed inundation area. Other indigenous threatened invertebrate species noted in
Section 3.3.1.8. of the Buller District Plan includes the giant land snail.

on
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Threatened fauna found in the Mokihinui gorge.

Common Name

Scientific Name

Threat Status”

Long-tailed bat

Chalinolobus tuberculatus

Nationally endangered

Great spotted Kiwi

Apteryx haastii

Gradual decline

Blue duck

Hymenolaimus malacorhyncos

Nationally endangered

Black shag

Phalacrocorax carbo
novaehollandiae

Sparse

New Zealand falcon (bush)

Falco novaeseelandiae

Nationally vulnerable

Western weka

Gallirallus a. Australia

Serious decline

Kereru (NZ pigeon)

Hemiphaga novaeseelandiae

Gradual decline

South Island kaka

Nestor meridionalis meridionalis

Nationally endangered

Kea

Nestor notabilis

Nationally endangered

Yellow-crowned kakariki

Cyanoramplus auriceps

Gradual decline

South Island fernbird

Bowdleria p. punctata

Sparse

South Island rifleman

Acanthisitta c. chloris

Gradual decline

Giant land snail

Powelliphanta lignaria unicolorata

Nationally vulnerable

Giant land snalil

Powelliphanta lignaria ruforadiata

Nationally endangered

Refer to Appendix 4 for descriptions of threat categories.

Of the threatened species listed in Table 2.8, all except the two snail sub-species are
widely distributed outside the survey area. Those species listed as fsparseoor fgradual
declined are considered fchronically threatenedd rather than facutely threatenedo
(Hitchmough et al. 2007). The acutely threatened species of fauna that occur inside
the MHP and reservoir footprint are blue duck, P. I. unicolorata, P. I. ruforadiata, long-
tailed bat, and New Zealand falcon. Low numbers of passes of long-tailed bats were
recorded within the reservoir footprint and two sightings of New Zealand falcon (both
close to the upstream edge of the reservoir at Rough and Tumble Creek). It can be
concluded that while these species utilise the project area it is probably not a significant
habitat for these two species.

Blue duck, and the two snail species do occupy habitat within the project area. The P.
. ruforadiata snails occupy approximately 35 ha of habitat within the project area which
comprises an estimated 0.5% of the currently known distribution area for this sub-
species. The P. I. unicolorata snails occupy approximately 368 ha of habitat within the
project area which comprises an estimated 4.2% of the currently known distribution
area for this sub-species. Both species are part of a much larger population that
extends well above the 100 m asl inundation level and upstream of the project footprint
to over 800 m asl and 600 m asl respectively. The snails within the project footprint are
estimated to represent less than approximately 5% and 1% of the total populations
respectively leaving more than 95% and 99% (respectively) of the two populations
unaffected by the MHP. The blue duck population in the gorge inside the project
footprint would be very small (five i seven birds) and it is possible that it is currently
sustained by immigration of juveniles from other areas of more favourable blue duck
habitat.

Of the chronically threatened species (those with a fi erious declineg fi adual declined
or fi garseo status), none are at their national distribution limit or occur only in the
Mokihinui gorge area, and all are widely distributed outside the gorge area.
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The Mokihinui gorge scores positively for rarity and distinctiveness due to the presence
of blue duck, P. I. ruforadiata and P. I. unicolorata snails within the area, however all of
these species are widely distributed outside the project area. Blue duck habitat in the
Mokihinui gorge is probably less than optimal physical habitat because of flooding risk
and mobile sediments from landslides that affect roosting sites and the aquatic larval
invertebrate food supply, but it seems likely that blue ducks are adapted to these
habitat characteristics through switching habitat use to tributaries when the main river is
carrying elevated flows and sediment levels. The project area comprises only about
4.2% of the known habitat of the P. |. unicolorata snails (and 0.5% of the known habitat
of the P. I. ruforadiata snails) and snails are at low density in most of the project area,
with exception of the staging area in which a relatively dense population of P. I.
unicolorata was found.

Representativeness

Most of the Mokihinui gorge is located in the Wangapeka Ecological District which
incorporates the mountainous headwaters of numerous rivers and streams flowing out
to the Karamea Bight of which the largest three include the Karamea River, Little
Wanganui River and Mokihinui River. A very small part of the southern banks of the
lower Mokihinui River is located in the Ngakawau Ecological District which incorporates
the coastal hills and river mouths of the Mokihinui and Ngakawau Rivers.

The majority of the Wangapeka and most of the Ngakawau Ecological Districts is
covered in indigenous vegetation of which most is protected as Department of
Conservation estate. For example, over 90% of the Wangapeka Ecological District lies
within the extensive Kahurangi National Park (of 452,000 ha). Furthermore, the size of
the dam and reservoir, of 301.4 ha, is dwarfed by the expanse of the Wangapeka
Ecological District which is over 116,000 ha.

The ecosystems supported by the dam and reservoir site are well represented both
elsewhere within and outside the Mokihinui gorge in the Wangapeka Ecological District
and the Ngakawau Ecological District. In the Wangapeka Ecological District there is
115 ha of river, stream and riparian ecosystem, which is 99% of the original extent of
this ecosystem (refer Table 2.9 below). Beech forest in particular is widespread in the
Mokihinui catchment as is beech-podocarp forest. The neighbouring Mokihinui Forks
Ecological Area (some of which is in the Matiri Ecological District) protects key sites for
the biologically diverse lowland terrace forest ecosystems in North West Nelson at the
confluence of the North and South branches of the Mokihinui River (Mokihinui Forks
Reserve Proposal).

Based on the LENZ Threatened Environments Classification none of the classes of
environment to Level IV in Environments O and P is considered threatened as more
than 80% of each is formally protected. Currently it is generally accepted by ecologists
that an ecosystem is under-represented when it has less than 20 7 30% of native
vegetation cover remaining. The lower slopes of the gorge are part of Environment
O1.1a which remains overwhelmingly in indigenous cover (91%). The steepest parts of
the gorge and its upper slopes are Environment P5.1a of which 99% remains in
indigenous cover (Walker et al. 2005).



Table 2.9:

Indigenous ecosystems of the Wangapeka Ecological District.

Ecosystem Type Original Proportion Area of Proportion
Extent of Original | Ecosystem of
(% of ED) Extent Remaining | Remaining
Remaining (ha) Extent
(%) Protected
(%)
Coastal sand dune and flat - - - -
Estuarine wetland - - - -
Fertile lowland swamp and <1 10 <12 <1
pond
Infertile peat bog - - - -
Upland tarn <1 100 <115 100
Lake <1 100 <115 100
River, stream and riparian 1 99 115 99
ecosystems
Lowland podocarp forest 2 5 12 <1
Lowland broadleaved forest - - - -
Lowland mixed forest 5 40 233 80
Lowland beech forest 5 80 466 80
Upland beech forest 60 90 6286 100
Subalpine forest 7 100 815 100
Lowland shrubland - - - -
Upland/subalpine shrubland 7 100 815 100
Frost flat communities - - - -
Tussock grassland 5 100 582 100
Alpine herbfield and fellfield 5 100 582 100

Figure 11 shows the Level IV Environments that exist in the gorge and adjacent areas.
Extensive areas of both Ol1.1a and P5.1a remain outside the gorge area. In particular
there are extensive areas of Ol.1la along the Mokihinui South Branch, Hemphill River
and in the upstream part of Rough and Tumble Creek. On the forest flats at the
Mokihinui Forks and along the South Branch there are also significant areas of
podocarp-rich lowland forest on fertile soils (shown as 03.1a and M2.1la). The
Mokihinui gorge does not score positively for representativeness in terms of Norton and
Roper-Li nds ay 6 sas it dded mor support high quality ecosystems that are
significantly reduced in extent within the Wangapeka Ecological District. While
threatened species, particularly kiwi, blue ducks and Powelliphanta snhails are present,
it is believed that predators have severely limited their numbers in this area.

Ecological Context

Although threatened fauna species were recorded in the project area it is concluded
thatthe proposed site of the dam and
these species other than P. I. unicolorata. This means that while there are threatened
species present in this habitat, their presence is often at relatively low densities most
probably, especially in the case of kiwi and blue duck, due to high predation pressures.
fiCore habitatdo essentially comprises those areas with suitable habitat in which the
species is at high density and from which dispersal is most likely. Lower population
densities, as noted in the Mokihinui gorge, mean that juveniles would first replenish

reservoi
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local low density populations before needing to disperse. Kereru and kaka are

seasonally conspicuous att he f or est f | at.sSmallpocketsdfesimsao ndés FI a
forests are likely to occur outside the inundation area up the nearby Hodge and Rough

and Tumble Creeks. A very large area of more podocarp-rich forest flats occurs above

t he Moki hinui forks, approximately 8 km east of
more expansive and food-rich habitat for kereru, kakariki and a range of other species

would remain outside the project footprint above the 100 m asl inundation level.

The connectivity between the two sides of the gorge would not be significantly altered
by the construction of the dam and reservoir as the river currently acts as a barrier to
the movement of individuals and propagules (seeds, eggs, etc.) from one side to the
other. Mobile species such as birds can be expected to continue moving between the
two sides of the gorge once the reservoir fills. The altitudinal sequence from the river
to the ridge tops would remain intact at the upper end of the gorge and a new riparian
vegetation would develop over time after the reservoir has filled, providing continuity
along the river margins.

The Mokihinui gorge is likely to be used as a passageway for birds migrating
seasonally between the Mokihinui basin and coastal habitats. Birds travelling
westward from the basin to the coast would most likely continue this path across the
lake or via the forested margins with little effect on migration. Birds travelling from the
coast to the basin would encounter the proposed dam with an inclined steep
downstream face that will rise to 85 m above the river level. A lower, 120 m wide,
spillway would be located at 77 m above the river (at 100 m asl). Birds migrating inland
would need to fly over this 77 m dam face. This steep face is similar in nature to the
steep faces of the Mokihinui gorge and is unlikely to be an impediment to such species.

Similarly, bats likely use the river for navigation and foraging. The formation of a
reservoir is unlikely to affect these activities, and may even provide more food
opportunities for bats.

The area is part of a large tract of land administered by the Department of
Conservation that includes stewardship land stretching from the lower Mokihinui gorge
to the Mokihinui Forks Ecological Area in the east and from the slopes of the Glasgow
Range in the south to the Radiant Range in the north. The Mokihinui catchment covers
a total area of 680 km? and is almost all in primary vegetation cover.

Based on the above description the Mokihinui gorge does not score positively for

ecological context in terms of Norton and Roper-Li nds ay 0 s essentidllyt er i a
connectivity and buffering remains unchanged and the areas doesnotpr ovi de fAcor eo
habitat for any threatened species other than perhaps P. I. unicolorata. Additional

density surveys of P. . unicolorata snails are currently being carried out to help
determine if the area does compriatelntiac or ed ha
findings provides a mixture of patchy low density populations of P. |. unicolorata within

the inundation area and a small more dense population within the staging area

footprint. It is uncertain if the staging area does ordoesnotpr oviodree 0Oichabi t at f
P. |. unicolorata.

Sustainability / Long Term Viability

The vegetation of the Mokihinui gorge is highly natural, the majority being indigenous.
The effect of browsing by introduced herbivorous animals such as deer, goats and
possums continues to modify the vegetation by reducing the density of more palatable
species. Some exotic plants are a component of the riparian vegetation, however the
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gorge vegetation remains predominantly indigenous and weeds have not made any
significant incursion into the area. The structure of the forest remains intact and all key
ecological processes including soil formation and seed dispersal remain viable as
evidenced by the presence of vigorous regeneration of seedlings in the forests and on
mass movement scars.

Possums and deer, however, can be expected to continue to affect the quality and
diversity of the forest through their selective browsing of palatable species if not
controlled. An example of such an effect is the virtual disappearance of red mistletoe
from many areas of forest in New Zealand following the introduction and establishment
of possums in native forests.

The populations of three threatened fauna species, blue duck, P. I. ruforadiata and P. .
unicolorata shails are not sustainable at the site under the present level of
management. All of these species are in decline within the study area and broader
catchment, mainly as a result of predation by introduced animals such as possums,
rats and mustelids. Unless management of these introduced pests is undertaken,
these two threatened populations are likely to continue to decline and eventually to
disappear.

Similar processes can be expected to continue the decline of great spotted kiwi within
the study area and broader catchment. Other threatened species such as kereru, kaka
and kakariki are important to the sustainability of the forest ecosystem because of the
role they play in seed dispersal. These species are also known to be under predation
pressure from introduced pests and management of introduced predators would
increase the sustainability of these local populations and the ecosystems of which they
are a part at this site.

In summary, key ecological processes remain viable here for the present, and while the
integrity of the ecosystem is under threat from introduced predators the habitat can be
considered viable in the medium term. Long term viability cannot be assumed given
the existing effects of predators. In the context of the wider area, the project area
comprises 0.2% of the Wangapeka Ecological District, of which over 90% lies within the
Kahurangi National Park (which is outside the MHP project area). The project area
borders the Seddonville farmland and is likely to continue to be affected by predator
migration upstream. The MHP area may be under greater threat from this source than
the large area of habitat inland.

On the basis of Norton & Roper-Li ndsaydéds (2004) <criteria the ar
significant under Section 6¢ of the RMA as it scores positively for the presence of
threatened fauna species, and is consi.dered fs.l

Other Assessment Criteria from the Buller District Plan

Norton and Roper-Li ndsayés <criteria do notoogpeficsiifziecoal |
cit eria although these are implied by the fAsust:

The MHP project area does contain predominantly indigenous vegetation which could
be considered to be little modified by human activity. Weeds do not seriously affect the
project area, however pest animal species are present and predators are known to be
significantly affecting populations of endemic Powelliphanta snails and blue ducks.
The project area would be of considerable size (301.4 ha) and larger than the 5 ha
given in Criterion 4 of the Buller District Plan Criteria. However that criterion appears to
be targeted more at ensuring small high quality patches of habitat are protected than
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addressing areas such as this that are within
indigenousvegetati ono.

The Buller District Plan also has criteria relating to the protected status of an area

(Criterion 5) and whether or not it is a scientific reference area, geopreservation site or

has significant amenity value (Criterion 9). The MHP project area is administered by

t he Department of Conservation as stewardship
aside by statute or covenant for protection or
reference area or geopreservation site and its significance as an amenity area does not

fall within the scope of this report.

Overall Assessment of Significance

While the Mokihinui gorge below 100 m asl contains natural and intact plant
communities, it does not have any particular characteristics in relation to the rarity and
distinctiveness, representativeness or ecological context of the vegetation found here.
The warm wet climate of the gorge has produced luxuriant vegetation with many ferns
and bryophytes, epiphytes and riparian plants in the wide range of different micro-
environments that exist here. This is typical of other parts of North West Nelson and
the northern Buller District such as the Karamea, Ngakawau and Buller River gorge
habitats discussed in Section 2.4.3 through to Section 2.4.5 above.

Most species of indigenous birds found in the Mokihinui gorge are taoka (significant)
species for the Kai Tahu iwi, as are many of the indigenous plants including the large
podocarps (rimu, kahikatea, miro and matai) and rata trees.

High quality examples of the vegetation types represented here are also generally well

represented out si de the schemeds f ootipneghbouringei t hi n t
protected areas of the Ngakawau Ecological Area (15,497 ha reserve) and the larger

Mokihinui Forks Ecological Area (35,000 ha reserve). These large areas of protected

vegetation in adjacent areas are better able to protect the ecological values found in

the broader area than the 397 ha MHP area in the Mokihinui gorge.

Threatened fauna found in the Mokihinui gorge currently face significant threat due to
predation by possums, rats, stoats and other animals. The small blue duck population
present in the gorge is not likely to be self-sustaining in the long term unless introduced
predators are controlled. Even with predator control the population may still decline
due to its very small size and hence its vulnerability to stochastic events such as floods.
Powelliphanta snail shells collected during the fauna survey show evidence of a high
level of predation by rats and possums in the area. Without effective predator control
the long term viability of this population is also in serious doubt. Other threatened bird
species in the Mokihinui gorge such as kereru, kakariki and kaka face similar threats
from predation.

It is difficult to rate an area such as this
above shows, the area does not possess characteristics that are not equally well or

better displayed in the very large areas of surrounding vegetation. The significant of

the proposed dam area, which is very small, must be seen in the context of the

continued ecological function of the very large area of indigenous vegetation, much of

which is protected.

Under the criteria proposed by Norton & Roper-Lindsay (2004) the area could be
considered significant under Section 6¢ of the RMA because of the presence of
threatened species and the likely sustainability of the ecosystem at least in the medium
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term. This assessment must be tempered by the fact that the rare species present are
present in greater numbers outside the project area, that the gorge may not comprise
core habitat of the threatened fauna present and that predation is currently affecting the
future viability of the fauna.

Additional density surveys of P. |. unicolorata snails are currently being carried out to

help determine if the area comprisessicor ed habitat for t hi

suggest a mixture of patchy low density populations of P. |. unicolorata within the
inundation area and a small higher density population within the staging area footprint.

2.6 ASSESSMENT OF EFFECTS

2.6.1 Vegetation

The construction and operation of the MHP would result in the removal of
approximately 249.8 ha of vegetation and habitat within the dam and reservoir footprint,
as well as approximately 51.6 ha in the gravel extraction / staging area downstream
making a total of 301.4 ha. Details of the effects are discussed below.

The proposed construction of the dam in the lower gorge and its inundation to 100 m
asl would not significantly reduce the overall area of most of the vegetation types found
in the gorge (described as Associations 1 i 10 in Section 2.3) because the terrestrial
area of the dam footprint and reservoir would be restricted to a total of approximately
301.4 ha. Most vegetation types are well represented outside the project footprint,
however two types of vegetation that would be reduced within the gorge if the project
were to proceed are:

. Riparian vegetation.
. River terrace vegetation.

The riparian vegetation (represented by Associations 9 and 10) along the river gorge
as far as Specimen Creek would be inundated as the reservoir fills. Tall trees between
92 m and 102 m asl in the riparian zone for the reservoir would be felled, leaving
smaller shrub vegetation in place. Some of these shrub species may die back due to
periodic rises and falls in the reservoir level while other species may survive. A
transitional plant community can be expected to develop in the riparian zone, which
should gradually evolve into a stable riparian community over time. Similar riparian
plant communities to those that currently exist in the gorge may re-establish along the
new margin of the reservoir but the degree to which this may occur would largely
depend on the operating regime of the MHP.

Mean water levels in the reservoir would be around 98.6 m asl. Water levels may vary
by about 3 m from a minimum operating level of 97 m asl to a spill level of 100 m asl.
The reservoir could fill from the minimum to spill level, under a mean annual flood flow,
in 1.6 hours (Henderson & McKerchar 2007). Riparian vegetation in the littoral zone of
the reservoir would therefore need to be tolerant of frequent and sometimes quite
prolonged periods of submersion. Such an environment may favour the establishment
of lacustrine (lake edge) or wetland plant communities rather than the current riverine
riparian vegetation, particularly on gently sloping shorelines. Diurnal fluctuations in the
lake level and longer term fluctuations can be expected to result in loss of soil in the
riparian zone. The retention of as much shrub vegetation as possible along the
reservoir margins would help to minimize soil loss. However areas of bare rock can be
expected to occur along the riparian margins of the reservoir as they currently do in the

S
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gorge and colonisation of this rocky shoreline habitat by plants would probably be quite
slow.

The present riparian vegetation is adapted to periodic flooding of the river during which
plants are subjected to physical abrasion by sediment in the water and may be swept
off the steep rock faces, gravel fans and lower banks. A diverse range of shrubs, small
trees, herbs, ferns and bryophytes occur on the different substrates in this flood zone.
Some of these associations may be entirely lost if the development proceeds since the
gravel banks and some of the rocky bluffs would disappear from the riparian
environment. The reservoir would have limited storage capacity and therefore floods
would still occur although peak floods may be attenuated. It is therefore likely that a
range of plant communities would develop on the newly created lake edge in the long
term

Riparian plant communities that are typical of the gorge would remain above the
upstream limit of the reservoir and in the upper reaches of large tributaries of the river
such as Rough and Tumble Creek, Maori Creek and Specimen Creek. It can be
expected that with appropriate management riparian or lacustrine communities would
naturally re-establish at the new margins of the reservoir.

A range of exotic weedy species occurs upstream of the gorge at the Mokihinui Forks,
including tall oat grass, blackberry, thistle and horsetail along with a variety of pasture
grasses and herbs. Currently exotic species are present along the riparian margins of
the gorge but they do not make up a significant component of the plant communities
here. Propagules from the forks area may be transported downstream and could
colonise vacant habitat created at the new edge of the reservoir. The retention of
existing shrub vegetation in the riparian zone of the reservoir lake would help to
minimise the amount of vacant habitat available for colonisation by exotic weedy
species.

The river terrace forest vegetation upstream of the dam site and downstream of
Specimen Creek would largely be inundated since most of these terraces are below

100 masl. Ander sonds FI at i s the | aragealsotsmafien ¢ h

areas of terrace forest at the Rough and Tumble Creek and Maori Creek confluences
on the true right bank of the gorge. A small area of terrace forest above 100 m asl is
expected to remain at Andersonét6és FIl at .

Large podocarps including rimu, kahikatea and matai and large rata trees form a large
component of the terrace forest in the gorge. At the dam site near the lower end of the
gorge there are also areas of forest containing very large podocarps and rata that are
inside the footprint of the dam and its associated infrastructure. These trees are of
large girth (frequently over 1 m) and the vegetation associated with these forest giants
is rich and diverse, particularly the epiphyte flora (Associations 1 and 2). The trees
themselves provide seeds for forest regeneration and roost sites and seasonal food for
threatened species of birds that frequent the gorge area. Although these large, old
trees are scattered through the forest right up to the upper slopes of the ridges, they
are more numerous on the terraces and gentler slopes close to the river where they
dominate the forest, particularly in the lower gorge. A large proportion of these trees in
the immediate area would be lost due to their removal from the dam footprint and
inundation of the reservoir.

Low altitude tall mixed beech-podocarp forest with large emergent podocarps similar to
that described above is found both upstream of the project area in the Mokihinui Forks
Ecological Area (Mokihinui Forks Reserve Proposal) and in the Ngakawau Ecological
Area more generally (Overmars et al. 1998). Beech-podocarp forest of the type that

ar ea
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would be lost in the lower gorge area is the most common forest type in the northern
part of the Buller District where the project area would be located. River terraces in the
Mokihinui basin at the confluence of the two main branches of the river and at the
confluence of the Hemphill River with the North Branch have at least 750 hectares
beech-podocarp forest with large emergent rimu and kahikatea (New Zealand Wildlife
Service 1986). Similarly in the Ngakawau basin and along the Ngakawau gorge tracts
of beech-podocarp forest containing large rimu and kahikatea occur (Grant 1984) and
both of these areas are within existing areas of reserve (ecological areas). The
inundation of several relatively small areas of terrace vegetation in the gorge would
have a minor effect on the extent of this vegetation type in the immediate area and a
less than minor effect in the context of the North West Nelson and North Westland
Ecological Regions.

LENZ system provides a useful method of assessing the threat status of particular
types of habitat across large areas according to landform, soil, climatic and biological
factors (Leathwick et al. 2003). Lowland forest habitat of the type that occurs in the
Mokihinui gorge in Environment 01.1a as previously described in Section 2.1 has no
threat status under the LENZ classification of threatened environments as 96% of this
class of environment on the West Coast remains in indigenous vegetation with almost
85% under some form of legal protection. Similarly Environment P5.1a is 99%
unmodified indigenous vegetation with most of this legally protected. Over 104,000 ha
of O1.1 exists and 303,000 ha of P5.1, almost all of them with intact indigenous
vegetation so that the overall effect of removing a combined area of 301.4 ha of these
environments would be less than minor at the national level.

2.6.2 Fauna

P.I. unicolorata and P. I. ruforadiata

The effect of the proposed dam and reservoir would be to remove an area of
approximately 368 ha of the habitat of P. I. unicolorata snails, below the 100 m asl
contour. While P. I. unicolorata snails are the main Powelliphanta sub-species affected
by the proposed development a smaller number of P. |. ruforadiata and hybrid
individuals will also be affected. The effect of the proposed dam and reservoir would
be to remove an area of approximately 35 ha of the habitat of P. I. ruforadiata snails.
This is because P. I. ruforadiata is a lowland-mid-altitude snail occupying a higher
altitudinal range of 150-400 m asl (Walker 2003). The distribution of both snails is
shown in Figure 9 above.

P. I. unicolorata snails occupy much of the area proposed to be developed though their
distribution also extends well out of this area. Compared to many other Powelliphanta
taxa P. I. unicolorata has quite an extensive range (Walker 2003). The snail is ranked
as fvulnerableo by the Department of Conservation (Hitchmough et al. 2007) and was
described by Walker (2003) as being threatened mainly due to loss of its forest habitat
along the river flats near Seddonville and predation by introduced pests (mainly
possums and rats). Stable or increasing populations have been recorded in the South
Branch of the Mokihinui River and the eastern end of the Seddonville Flat (Walker
2003) and in places the snail is common although threatened by possums and rats.

Given the published distribution of P. I. unicolorata (Walker 2003) and its extended
distribution as established during our survey, it is estimated that approximately 4.2% of
the known habitat area would be affected by the development. Probably less than 5%
of the actual population would be affected as the snail ranges up to approximately 600
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m asl. More P. |. unicolorata snail shells were found below 300 m asl (5.5 / person-
hour) than above 300 m (3.2 / person-hour).

P. I. unicolorata is not restricted to the dam and reservoir footprint area and the results
of this survey indicate that densities of this snail may be overall higher outside the area
proposed for development than within it. However, the surveys so far have not robustly
measured distribution patchiness or variations in densities of live snails, nor accurately
mapped range perimeters. There are some indications that populations may be more
patchy outside the project area (for example, in the South Branch). The snail is
reported to be concentrated in limestone areas in the South Branch (Walker 2003).
Although relatively low concentrations of shells were found in the lower and mid
Mokihinui gorge area during the recent survey, isolated patches where densities were
higher were found, for example near the road end during the 2007 drill site and
aggregate test-pit surveys, and below Specimen Creek during the 2006 survey.

The patchy distribution of local snail populations suggests that the populations have
resulted from historical flood events (e.g., resulting from the Murchison earthquake in
1929) which may have washed snails from upriver to form localised populations further
downriver. Evidence of this occurring has been documented for the Mokihinui valley
area (Powell 1947; Walker 2003). Furthermore, where the distribution of the two sub-
species overlaps there is some uncertainty as to the level of hybridisation, for example
at the confluence of the Hemphill River and Maori Gully.

In relation to other pressures on this sub-species it appears from the high proportion of
shells showing signs of predator damage that heavy predation pressure from possums
and rats is significantly affecting the populations of both P. I. unicolorata and P. I.
ruforadiata in this area.

Birds

The Mokihinui gorge in general is an area of high ecological value due to the presence
of at least 11 threatened species of birds including great spotted kiwi, blue duck, black
shag, bush falcon, western weka, kereru, kea, kakariki, South Island rifleman, South
Island fernbird and kaka. This is true of the gorge in its entirety, not just the reservoir
footprint. Other threatened species likely to be present include long-tailed cuckoo
(seasonal) and grey duck. All of the threatened bird species recorded have a wide
distribution outside this area and no species were found to be particularly represented
in the MHP footprint compared to the surrounding environment.

Effects of the project on bird fauna include:

o Loss of feeding habitat and territories for blue ducks currently resident in the
gorge and lower tributaries.

. Loss of high quality forest habitat on river terraces containing nest sites and
seasonal food supplies for forest birds including threatened kereru, kaka and
kakariki.

o Direct loss of any nests during the construction or inundation phase.

. During the construction phase, increased levels of noise, traffic, glare, light

and dust (e.g., road construction). This may discourage birds from using the
area around the dam and/or disrupt breeding.






