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2.2 THE ROUTE
The route is shown in Figure 2.1, and has been overlaid on a topographic map
and includes approximate kilometre marks starting at the proposed Kiwi Burn
terminus.  The kilometre marks are used for describing particular positions
along the route. The route passes through land administered by the
Department for approximately the first 29.5 kilometres.

The mountain bike track is yet to be as accurately defined from 29.5km onwards
(refer red dotted line in Figure 2.1).

The following photos show the route and terrain type through the conservation
land proceeding from the proposed Kiwi Burn terminus.

T

Figure 2.4 A schematic of the Kiwi Burn terminus shown in the centre.

Figure 2.5 Kiwi Burn terminus location is on the far right. The route follows grass
and tussock covered terraces on the true left of the Mararoa River until it
crosses to the true right near the bottom of the photo.
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Figure 2.6 After following grass and tussock covered terraces on the true right of the
Mararoa River, the route cuts through beech forest before emerging
downstream onto open terraces again. The route is still on the true right
of the Mararoa River.

Figure 2.7 The route leaves the Mararoa Valley and enters Kiwi Burn, crossing the
grass and tussock covered valley past the existing hut. The route then
climbs through beech forest towards the saddle.
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aapuiie. |
Figure 2.8 The route descends from the saddle at the head of Kiwi Burn (far left)
before climbing to a low saddle near Limestone Hill, which is the low
mound in the centre of the photo. After descending and crossing the
Whitestone River (mid-photo on left), the route climbs onto a terrace on
the true right of the Whitestone River and passes through forest following
a narrow band of tussock grassland and sedgeland along a tributary of
the Whitestone River locally referred to as “the finger” (right of photo).

. 5 5 :"l

Figure 2.9 The route travels through beech forest up the edge of “the finger” towards
the head of an unnamed tributary of the Upukerora River referred to here
as “Ascension Creek”.
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Figure 2.10  The route ascends through beech forest to the head of “Ascension
Creek”.

P

Ascention Creek

Figure 2.11  The route descends along the true right of “Ascension Creek” tributary
before crossing to the true left of “Ascension Creek” and then crossing a
steep section on the true left bank of the Upukerora River shown in the
centre of this photo. The route then follows open terraces on the true left
and then true right of the Upukerora River and passes Dunton Swamp and
then enters forest again before “Bluff slip”.
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Figure 2.12 Once emerging from Ascension creek the route follows the true left of the
Upukerora River and then crosses to the true right where it travels
through grassland on the river terraces past Dunton Swamp and enters
the forest again shortly before the 24 km mark.

Figure 2.13  Area of instability at “Bluff Slip” on the true right of the Upukerora River at
25.5km (just downstream of Dunton Swamp).
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Figure 2.14  The route descends from above Bluff Slip on the True Right of the
Upukerora (right of photo). The route follows the lower slopes of the
Beech Forest and avoids the wetland areas covered by tussock grassland.

Figure 2.15  The route emerges from the DoC estate into privately owned land at the
edge of the forest (at the 29.5km mark). This photograph depicts the
Chartres land in the foreground, and Lake Te Anau in the midground.
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Figure 2.16

The Te Anau Down terminus is superimposed onto the photograph of the
Fiordland National Park Lodge site (existing buildings to the right of the
photograph) and Lake Te Anau in the mid ground. State Highway 94 is in
the foreground, over which the monorail will travel to the Te Anau Downs
terminus.

2.3 LAND STATUS

Crown land and conservation areas administered by the Department of
Conservation which are traversed by the proposed monorail and mountain bike
track are held under the Conservation Act 1987. The various land parcels
traversed by the monorail and mountain bike track are identified as follows (and
attached as Appendix D):

The majority of the monorail and construction/mountain bike track will be

within land held for Conservation Purposes as part of the Snowdon Forest

Conservation Area (LINZ Parcel ID 3245738 Sec 1, SO 12090).

On the south side of the Whitestone River the route crosses Crown land

designated as marginal strip being Block IV Snowdon Survey District (LINZ

ID 3239454).

The Kiwi Burn terminus and first part of the monorail before it crosses the

Mararoa River will be within Sec 1 SO 11218 (LINZ ID 3239451).

That part of the mountain bike track which will deviate from the monorail

(around the 29km mark) continues within Sec 1 SO 12090 until it will cross

into the following land parcels:

- Sec 3 SO 12090 (LINZ Parcel ID 3275141),

- Sec 1 SO 11756 (privately owned land, LINZ Parcel ID 3274452, CT
SL12A/910) via a Crown easement (at two locations),

- Sec 4 SO 12090 (LINZ Parcel ID 3240854),

- Sec 2 SO 12090 (LINZ Parcel ID 3206130),

- Sec 8 SO 11339 (title SL10A/651, LINZ Parcel ID 3241610).

The Te Anau Downs end of the monorail and mountain bike track and

terminus will be sited over three pieces of land, namely Secs 6, 8 and 9
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Block Il Eglinton Survey District (LINZ Parcel IDs 3240042, 3210815 and
3261683 respectively).

Once the monorail exits Crown land (around the 29km mark), it will enter
private land, being Sec 8 SO 11339 (title SL10A/651, LINZ Parcel ID 3241610)
and Sec 1 SO 11756 (LINZ Parcel ID 3274452).

The minister has power to grant concessions over conservation areas in the
form of leases, licenses, permits or easements in respect of any activity, as the
minister considers appropriate (Section 17Q).

Particular considerations apply to concessions or leases over marginal strips
(Section 17B) but these do not preclude the granting of a concession in such a
form as the minister considers appropriate in relation to marginal strips
traversed.

Section 62(2) of the Act expressly provides for granting concessions over
Stewardship Land.

Concessions may be granted for land use in National Parks, the process being
essentially that in Part IlIB of the Conservation Act. The minister must also be
satisfied that the concession can be granted without permanently affecting
public rights in respect of the Park, and the concession is not inconsistent with
Section 4 of the National Parks Act 1980 which requires parks to be maintained
in a natural state and members of the public to have right of entry.
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EXISTING ENVIRONMENT
THE PHYSICAL ENVIRONMENT

This section describes the existing environment within which the proposed
monorail would be established and identifies the values of each key aspect of
the environment. The impacts of the proposal, both positive and negative, on
these values are assessed in Section Eight and appropriate mitigations are
considered in Section Nine.

TOPOGRAPHY

The proposed monorail and construction/mountain bike route generally follows
the southern edge of the Livingstone and then Dunton Ranges and traverses
the lower sub-alpine slopes between 202 and 675m above sea level (Figure
2.1). Topographically there is a transition from the rugged foothills of the north-
trending Livingstone Mountains and Dunton Range in the east to rolling terrain
of low relief on the sloping lake terraces adjacent to Lake Te Anau.

The monorail route traverses approximately 29.5km across Crown land and
crosses the toeslopes and basins of the Livingstone Mountains and Dunton
Range, and the Mararoa River, Whitestone River and Upukerora River. Once
the monorail leaves Department land, the mountain bike track will continue
through the bush prior to exiting around Henry Creek, following sloping terraces
to Te Anau Downs.

The proposed route crosses a range of topographical features including
outwash terraces, toe-slopes, colluvial fans, valley floor depressions, gullies and
low passes. The route also crosses two concealed seismic fault traces which
are not considered to be active. One of these is the Hollyford Fault, to the
immediate west of Dunton Range and running north/south through Dunton
Swamp, the other is the Moonlight Fault which runs along the Mararoa River
valley past the proposed Kiwi Burn terminus site.

The rivers along the route consist of semi-braided alluvial channels, some with
relatively wide flood plains. The relatively flat sections of terrain have varying
levels due to alluvial terraces and the undulating nature of the topography.

The topography of the route is shown in Figure 2.1.

CLIMATE

The climate of this area is dominated by frequent, strong, westerly winds which
make the weather changeable and often dramatic. Windflow of more than
60km/h occurs from the northwest for 150 days per year on average at Kiwi
Burn and for 80 days per year on average at Te Anau Downs (Riverstone
Holdings 2006). Moisture laden air from the Tasman Sea is forced to rise
quickly over the mountainous terrain of Fiordland where it cools quickly creating
heavy rain and snow. Annual rainfall varies from around 1200mm in Te Anau to
8000mm in Milford Sound. Rain falls in Fiordland on more than 200 days each
year.
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The mean rainfalls over the region of the proposed monorail route are
remarkably uniform (Table 3.1). All estimates of mean rainfall lie within the
range 990-1360mm per annum (NIWA 2009a). The mean value for the gauge
closest to the Kiwi Burn terminus (the Oreti at Three Kings rain gauge, 10.7km
northwest of the proposed terminus site) is 1170mm per annum, while the mean
value for Te Anau Downs is 1220mm (NIWA 2009a, J. Hoyle pers. comm.).

Mean annual flows for gauges in the Fiordland Region (from NIWA 2009).

Mean annual

Name Year start Year end rainfall (mm)
Te Anau Downs 1951 1980 1220
Te Anau 1951 1980 1150
Kakapo Rd, Dale Farm 1951 1980 1030
Te Anau Kakapo Rd 1951 1980 1030
Plains Station 1951 1980 1040
The Key Whitestone 1951 1980 990
Chimneys Flat 1951 1980 1300
The Haycocks 1951 1980 1130
Secretary Island AWS 1994 2003 4090
Manapouri Aero AWS 1992 2008 1100
Upstream Mavora Lakes 1998 2005 1360
Queenstown AWS 1990 2008 710
Gorge Ck 1975 2005 1130
Three Kings 1988 2005 1170
Lumsden AWS 1994 2003 910

The mean annual temperature at Kiwi Burn is around 7°C, whilst at Te Anau
Downs it is 12°C with 1800 and 1500 hours of annual sunshine respectively. Te
Anau Downs experiences around 14 days per annum when the average
maximum temperature is greater than 25°C, while Kiwi Burn only experiences
eight such days per annum (Riverstone Holdings 2006).

GEOLOGY AND GEOMORPHOLOGY

In spite of its very steep slopes and proximity to the active Alpine Fault
(approximately 70km distant from the monorail route), Fiordland has remarkably
few major landslides, due in part to the strength of the rocks in the area
(Turnbull 2000). The route passes through an area that does not seem
particularly prone to landslides, however there is a large historic landslide in the
upper Upukerora River valley which provides an ongoing source of bed material
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to the river, but is well upstream of the proposed route (Turnbull 2000, NIWA
2009a).

North-northeasterly movement of the Fiordland block relative to the Takitimu
mountains is producing oblique compression within the Te Anau Basin, against
the Livingstone and Humboldt mountains (Turnbull 2000).

The route passes through the Te Anau depression, which lies between the
Takitimu, Eyre and Livingstone Mountains and eastern Fiordland. This
sedimentary basin was formed by subsidence along the Moonlight and Hollyford
fault systems. Ice from the Greenstone valley travelled into the Mararoa
catchment earlier in the Quaternary period where it deposited terminal and
lateral moraines (boulders, stones, or other debris carried and deposited by a
glacier) at Mavora Lakes and outwash gravels into the Te Anau depression
(Turnbull 2000). An extensive blanket of till (unstratified soil consisting of sand,
clay, gravel and boulders mixed together and deposited by a glacier) which is
sometimes known as the Whitestone Formation covers much of the Te Anau
depression, with associated outwash gravels draining south into the Waiau
catchment. The route consists primarily of these outwash gravels and tills, that
is boulders, cobbles, gravels, sands, silts and clays.

The base rock varies along the route as follows:

e Livingstone volcanic overlain by morainic and river gravels as far as the
Kiwi Burn hut.

e From the Kiwi Burn hut to the edge of the Whitestone valley, firstly Tapara
and then Winton formation argillite/sandstone.

e From the edge of the Whitestone valley to the end of the route on
conservation land Arnold series marine felspathic sandstone with outcrops
of limestone at Limestone Hill and around 21km where the route leaves
“Ascension Creek”.

Geomorphic processes play a key role in river ecosystem functioning since
spatial and temporal variability in the geomorphic template controls the type,
range and abundance of physical and hydraulic habitat and the persistence of
that habitat over time. The dynamics of a river system are reflected in its
channel pattern and channel pattern is a strong predictor of how a river will
respond to disturbance. Hillslope instabilities and gullying also provide potential
sediment sources to these river systems. Riverstone Holdings commissioned
NIWA to assess the existing geomorphology of rivers crossed by the proposed
route. The NIWA report on geomorphology is attached as Appendix F (NIWA
2009a).

Within the reach of the proposed route the Mararoa River is a low sinuosity
meandering gravel bed river which exhibits well defined overflow channels that
short-cut each bend of the river. There is also a side braid that splits from the
main channel approximately 1km upstream from the Kiwi Burn confluence.
Channel braids are typically mobile and this is likely to be a site of regular
change in channel alignment. The river ranges from 10m wide by the
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swingbridge to 300m wide where the channel braids. Typically the channel is
60m wide. The bed material ranges from gravels to small boulders.

Kiwi Burn is a meandering single-thread gravel stream with a moderate-high
sinuosity which ranges from 60 — 300m wide and the channel has freedom to
adjust within these valley margins. The bed material is dominated by gravels
and cobbles with localised finer sandy deposits. There is widespread bank
erosion on the outside of meander bends in the Kiwi Burn and the channel is
actively meandering.

The proposed route also crosses a major tributary of Kiwi Burn, as well as Kiwi
Burn itself. The tributary is highly sinuous and ranges from 2 — 10m wide. This
tributary is also laterally active.

The Whitestone River is a semi-braided gravel river with typically one or two
dominant channels. In the reach where the route is proposed the valley starts
to open up and the river has freedom to adjust laterally before becoming
constrained on the true left bank further downstream. The width of the active
channel ranges from 50 — 150m and the banks are typically low. The bed of the
main channel(s) was typically armoured with cobbles and small boulders,
although fine gravels and loose cobbles were often stored in mid-channel bars.

The proposed route runs alongside the Upukerora River for at least 5km and
may cross it twice (Opus 2009). The Upukerora River is typically a braided
gravel bed river, but in places near the proposed monorail route it has a single
wandering channel. The valley width ranges from 50 — 550m wide and for
most of the reach where the monorail would be it has freedom to adjust laterally
and there is clear evidence of abandoned river channels across the full extent of
the floodplain. The bed material ranges from sand and small gravels to small
boulders, but is dominated by cobbles.

All of the rivers surveyed can be described as gravel bed rivers that are
adjusted to a relatively high supply of sediment and relatively frequent
reworking by flood flows. They should all be considered as laterally mobile and
subject to fluctuations in bed level due to both downstream and lateral bar
migration. The Upukerora has two significant areas of hillslope instability that
provide ongoing sources of bed material.

Although unable to walk the whole route NIWA staff identified one area of
hillslope instability that will directly influence the proposed monorail route. This
is shown in Figure 2.13 (Section 2.2) and identified as “Bluff Slip”. LIiDAR
survey will provide a means of assessing the true extent of this instability and a
wider envelope (300 m) is proposed for approximately 2.3km in this area to
allow alternative routes to be explored before finalising the route at this locality
(approximately 25.5km).

SOILS

Surficial materials or regolith (the layer of loose rock resting on bedrock) lying
on bedrock include loess (windblown deposit of fine-grained, calcareous silt or
clay), weathered rock and soils. Generally soils overlying base materials are
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the result of weathering and decaying vegetation cover since the last glaciation.
The thickness of this soil varies from nil to hundreds of millimetres, but soils are
often thin, diffuse and complex and are generally immature with poor fertility
(Turnbull 2000, Riverstone Holdings 2006). At some localities, particularly on
higher and steeper slopes, the regolith is predominantly slopewash and locally
derived scree and debris from small landslides (Turnbull 2000).

Four major soil types are found in the area administered by the Department of
Conservation (Riverstone Holdings 2006):

e Eglinton Steepland. Soils of the Livingstone Mountains are yellow-brown
earths developed under forest, and especially liable to sheet and scree
erosion where the vegetation cover is disturbed or removed.

e Borland Hill. Soils on the tertiary sediments are lowland yellow-brown
earths developed under forest. They have a very low nutrient status and on
steep terrain are susceptible to erosion when bared.

e Dunton. Soils are yellow-brown loams formed on moraines and gravels.
They are often stony or bouldery and low in nutrients.

e Manapouri Glen. Soils are found on river flooplains and in low lying areas
among moraines. They are peaty, sandy or silty loams forming swamps
and wetlands, with very impeded drainage and a low nutrient status.

FRESHWATER

The project lies entirely within the headwater tributaries of the Waiau River and
includes the Mararoa River, Kiwi Burn, Whitestone River, Upukerora River and
Dunton Stream. The proposed route crosses at least 13 streams and rivers on
Department of Conservation land ranging from unnamed small first and second
order streams to large rivers. Riverstone Holdings Limited commissioned NIWA
to assess and report on the river environments along the route. The full NIWA
report is attached as Appendix G (NIWA 2009b).

In May 2009 NIWA staff undertook field surveys in rivers and streams along the
proposed monorail route. Overall the headwater catchments of the Upper
Waiau system are relatively pristine and provide a variety of habitats for aquatic
organisms. Physico-chemical parameters measured throughout the catchment
were similar, with a pH of between 6.7 and 7.9 and conductivity between 18 and
68 uS/cm. Water temperature ranged from 4.0 °C to 9.2 °C.

Despite relatively poor sampling in similar sized streams elsewhere, most of the
periphyton taxa found were known from rivers or wetlands elsewhere in the
South Island. The communities within each sampling site were extremely
variable. Taxon richness was generally low, reflecting the low algal biomass,
probably because the samples were collected relatively soon after a large flood.
The invasive diatom Didymosphenia geminata (Didymo) was present in all the
large rivers (Mararoa, Kiwi Burn, Whitestone and Upukerora) but was not found
in smaller tributary streams. The Mararoa River at Kiwi Burn is thought to be
the introduction point for the species into Southland, if not the South Island as a
whole (NIWA 2009b).
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Invertebrate communities are a vital component of food-webs in rivers and
streams. Their importance lies in transferring the plant based organic carbon
(leaves, periphyton, wood) into animal based organic carbon making it available
to higher predators like fish and birds. Almost all freshwater invertebrates are
native to New Zealand, and many are endemic (that is, found nowhere else in
the world). The invertebrate communities present in the rivers and streams
surveyed were diverse and generally consisted of a high proportion of “pollution
intolerant” EPT (Ephemeroptera, Plecoptera and Trichoptera) taxa, which
reflects the quality of the instream habitat available.

Eighty two invertebrate taxa were found from 17 invertebrate groups. The EPT
richness varied between 2 and 17 across all sites and the %EPT ranged from 5
— 94%. Thirteen of the 15 tributary sites had a macroinvertebrate community
index (‘MCI’) score of over 100 indicating they provide “good” to “excellent”
habitat for aquatic invertebrates. The Mararoa River gave biotic indices that
indicated the freshwater invertebrate habitat was “fair” while all other main-stem
sites were “good” to “excellent” habitat. The presence and abundance of
didymo may explain the lower quality scores in the Mararoa River. There was
no statistically significant difference in biotic scores between the different
sampling sites but main-stem sites had significantly larger substrate sizes,
reflective of the high energy environment of these rivers where frequent flooding
washes any accumulated sediment downstream.

Aquatic bryophytes (mosses and liverworts) are important habitat for
invertebrate communities. The growth form of Bryophytes (often prostrate and
small) is resistant to high velocity water and these plants may increase
streambed stability by lowering the drag of the rocks on which they grow (NIWA
2009b). Thirty two bryophyte taxa were identified and bryophytes were found at
22 of the 24 sampling sites although most sites had very low cover. Some of
the small tributary streams surveyed were found to support a very diverse
community of bryophytes, although this was not true of the larger rivers. The
distribution of aquatic bryophytes is controlled mainly by substrate stability,
reflecting the fact that these plants have very slow growth rates and do not
persist where streambed material regularly overturns.

Electrofishing by NIWA staff showed that non-migratory galaxiids were
widespread and in some places common or abundant. Their abundance and
distribution is most likely limited by the presence of introduced brown trout
(Salmo trutta) which were present at almost all the sites surveyed, often in
abundance. Five species of native fish and two species of introduced fish were
encountered during the survey. Native species included lamprey (Geotria
australis), longfin eel (Anguilla dieffenbachii), flathead galaxias (Galaxias
depressiceps), Gollum galaxias (Galaxias gollumoides) and upland bully
(Gobiomorphus breviceps).

Lamprey are regarded as threatened (Hitchmough et al. 2007) because adult
lamprey are sparse throughout New Zealand. One juvenile lamprey was caught
in the Mararoa River. Longfin eels are widespread and relatively common, but
are regarded as being in decline and the species is regarded as threatened
(Hitchmough et al. 2007). Eight longfin eels were caught at two Mararoa River
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sites. In the past recruitment of juvenile eels into the upper reaches of the
Waiau River was not possible because of human built barriers. Modifications to
these and introduction of fish passes in recent years have facilitated the
migration of more juvenile eels into the upper catchment, but they are still not
common. A total of 20 flathead galaxias were observed in the Mararoa and
Whitestone Rivers and Kiwi Burn. One hundred and eighty nine Gollum
galaxias were observed in the Mararoa and Whitestone Rivers and Kiwi Burn
with most of them (113) found in a tributary of the Whitestone River. Four
upland bullies were found, three in the Upukerora River and one in a tributary of
the Whitestone River.

Introduced fish included brown and rainbow trout (Onchorhynchus mykiss). The
two species of introduced fish combined comprised 66% of the total catch and
many of the sites sampled provided good habitat and conditions for trout
spawning, rearing and growth. Brown trout were widespread within the upper
Waiau River and a total of 130 were caught, most (125) of which were juveniles.
A total of 296 rainbow trout were caught and again nearly all were juveniles less
than 100 mm in length.

Overall the headwater catchments of the upper Waiau system are relatively
pristine and provide a variety of habitats for fish. Brown and Rainbow trout are
widespread and generally common throughout the area and occupy habitats
ranging from swiftly flowing large rivers with gravel substrates through to muddy
bottomed streams. Non-migratory galaxiids are widespread, and in some
places common or abundant. Migratory fish are uncommon, probably because
the sites surveyed are beyond, or close to, the limits of inland penetration for
those species.

AIR

The air quality appears typical of a backcountry area with clear air and low
pollution levels. There is likely to be some dust at the edge of the Mavora Lakes
Road during summer generated by vehicles travelling on the gravel road.

At Te Anau Downs the monorail and mountain bike route is adjacent to State
Highway 94, which is sealed and has a higher traffic volume, so there is
probably low level vehicle pollution apparent, particularly near the road.

NOISE

Riverstone commissioned Marshall Day Acoustics to measure ambient noise
measurements. Marshall Day staff flew to several of the remote parts of the
monorail route and walked the Kiwi Burn loop track. The Marshall Day
Acoustics report is attached as Appendix H.

There is a lack of human generated noise on most of the land surrounding the
monorail route. Despite the remoteness and apparent tranquillity of the area
ambient noise measurements showed that the walking tracks and routes in the
area were not particularly quiet. Because the tracks often follow streams and
rivers, water noise is always present. The background noise level (Lago) at the
quietest locations was always greater than 27dB and at locations close to water
it was up to 70dB. Areas well away from rivers and streams would probably
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have lower noise, but these locations are also well separated from the proposed
monorail route.

TERRESTRIAL ECOLOGY

Riverstone commissioned Mitchell Partnerships Limited to assess and report on
terrestrial ecology issues. The Mitchell Partnerships Limited report is attached
as Appendix |. Mitchell Partnerships Limited staff undertook surveys of the
vegetation and birds along the portion of the monorail route located on Crown
Land and reported on the findings of their own and previous surveys, described
the ecological significance of the vegetation and fauna found to date and ranked
the habitats in order of significance. They also devised ecological criteria for
selection of the final monorail and construction track routes. This is discussed
in greater detail in the Mitchell Partnerships Limited report (refer to Appendix I).
This work comprised seven days of field work for two staff which included
walking the whole of the route on land administered by the Department of
Conservation and surveying plants and birds. It also involved a literature review
to inform the presence and likely distribution of lizards, bats and threatened
plants.

The route lies within the Mavora Ecological Region and crosses the steep
broken country of the Livingstone Ecological District in the east and the more
gentle hills and rolling country of the Upukerora Ecological District in the west.
The route terminates near the boundary with the Te Anau Ecological District.
Much of the Livingstone Ecological District remains unmodified and good
populations of forest birds are present. The Upukerora Ecological District is
more modified and much of the district is grazed. Tussock grasslands
dominated by red tussock (Chionochloa rubra) were once widespread, but are
now rare (McEwen 1987).

The route lies almost entirely within the Te Anau Basin landscape unit identified
in the Mainland Southland — West Otago CMS (Department of Conservation
2000).

The route passes through Snowdon Forest Conservation Area (46, 750ha)
which is part of the South West New Zealand World Heritage Area. The land at
Te Anau Downs where the monorail terminates is within Fiordland National Park
and is governed by the Fiordland National Park Management Plan (Department
of Conservation 2007).

Vegetation

In all, 294 species of vascular plant have been recorded along the route, 41
(14%) of which are exotic. Exotic species found along the root are mainly
herbaceous dicots such as ragwort (Senecio jacobaea) and thistles (Cirsium
spp.)-

Threatened plants

Only one threatened plant (the yellow mistletoe, Alepis flavida) has been
identified along the proposed monorail route. Yellow mistletoe has a
conservation status of “At risk: declining” and is considered chronically
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threatened (de Lange et al. 2009). The possibility exists that rare plants are
present but remain undetected (because of their rarity) along the route. The
threatened plants considered likely to occur along the route are shown in Table
3.1.

Vegetation

In general the vegetation crossed by the route can be divided into four broad
types shown in Figure 3.1

e Mountain beech forest: This was by far the most common vegetation
type, occurring on cold valley floors, thin soils and on exposed spurs.

e Red beech forest: This vegetation type occurred in bands and in isolated
patches along moderate slopes and raised terraces on deep, well-
developed soils.

e Mixed beech forest: This included varying proportions of silver and
mountain beech with occasional red beech also present. This vegetation
type was found from the Whitestone River along the “finger”, and near the
saddle between Kiwi Burn and the Whitestone Valley.

e Grassland: Dry open areas of grassland occurred on frost flats and river
banks.
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Figure 3.1: The monorail route colour-marked for each of the four general vegetation types surveyed along the route, from Kiwi Burn Terminus
to near the 29.5 km mark.
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These four broad vegetation types can be categorised into the following general
habitat types:

Tall, open forest with numerous cavity-bearing trees.
Moderately tall, dense forest with few cavity-bearing trees.
Regenerating forest (shrubland).

Forest edges.

Native tussock grassland

Grassland dominated by exotic species.

Small springs and seeps.

Streams and rivers.

Fauna

Forest birds showed an east-west trend with greatest richness in the west. The
most important forests for bird habitat were considered to be the tall red beech
dominated forest occurring near Dunton Swamp although the shorter mountain
beech forest was good habitat for rifleman (Acanthisitta chloris) and perhaps
robins (Petroica australis). Twenty nine species of bird were heard during May
2009 surveys and a total of 44 bird species are expected from the area
(Robertson et al. 2007). The threatened species either known or thought to use
the habitats along the proposed monorail route are shown in Table 3.1.

No formal lizard surveys have been carried out yet, but a survey is planned for
spring/summer 2009/2010 when the animals can be expected to be active. A
literature review suggests that five species of lizard may be found in the
proposed monorail area including the common skink (Oligosoma nigriplantare
polychroma), green skink (O. chloronoton) and possibly the “Otago/Southland
large gecko” (Hoplodactylus aff. maculatus). The cryptic skink (O.
inconspicuum) and jewelled gecko (Naultinus gemmeus) may also be present.
There has been one unsubstantiated record of the jewelled gecko from Te Anau
Downs. This species is diurnal and arboreal, and could be present at beech
forest edges that are fringed by manuka and/or Coprosma shrubland (M. Lettink
pers. comm.). Threatened species of lizard are shown in Table 3.1.

Long-tailed bats (Chalinolobus tuberculatus) are likely to be present in the area,
given their relatively high abundance in the nearby Eglinton Valley in forest
types similar to those along the route (Sedgeley & O’Donnell 1999). Short-
tailed bats (Mystacina tuberculata) are also found in Eglinton valley and may be
present in suitable habitat along the monorail route. The Eglinton valley floor is
dominated by tussock grasslands surrounded by temperate beech forests on
lower hill-slopes, opening up to the low rolling hill country around Te Anau
Downs. No formal bat survey has been carried out along the route line, and a
survey will be carried in spring/summer 2009/2010 when these animals are
more active.

No invertebrate survey has been undertaken along the route and a survey is
proposed for spring/summer 2009/2010.
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Threatened species found in the vicinity of the proposed monorail route

Common Name

Scientific Name

Threat Status*

Likely to be present/
Location

Bats

Long tailed bat

Chalinolobus
tuberculatus

Nationally endangered

Probably/ Forest edges and
shrublands

Short tailed bat

Mystacina tuberculata

Nationally endangered

Possibly/ Forest interior

Birds

Grey duck

Anas superciliosa
superciliosa

Nationally critical

Yes/ Mararoa River

South Island kaka

Nestor m. meridionalis

Nationally endangered

Yes/ Red beech forest

Black-fronted tern

Chlidonias albostriatus

Nationally endangered

Possibly/semi-braided rivers

New Zealand

Falco novaeseelandiae

Nationally endangered

Probably/forest and open areas

falcon
Black-billed gull Larus bulleri Nationally endangered [ Possibly/semi-braided rivers
Yellowhead Mohoua ochrocephala | Nationally vulnerable Yes/ Red beech forest
(mohua)
Rifleman Acanthisitta chloris At risk: declining Yes/ Widespread
chloris
Black shag Phalacrocorax carbo At risk: naturally Yes/ Mararoa and Whitestone
novaehollandiae uncommon Rivers
Long-tailed Eudynamys taitensis At risk: naturally Probably/forest interior and
cuckoo uncommon edges
Lizards

Jewelled gecko

Naultinus gemmeus

Gradual decline

Survey required/ Forest, scrub,
tussock grassland.

Green skink Oligosoma chloronoton | Gradual decline Survey required/ Tussock
grassland, scrub and boulder
fields.

Cryptic skink Oligosoma Gradual decline Survey required/ Prefers areas

inconspicuum of herbs and shrubs rather than
grasslands. Tolerates damp
substrates.

Otago/Southland Hoplodactylus aff. Gradual decline Survey required/ Inhabits rock

large gecko maculatus tors, outcrops and screes,
native forest, and occasionally
shrubland.

Plants

Hook sedge Uncinia strictissima Nationally endangered | Possibly/Not recorded yet

Yellow mistletoe Alepis flavida At risk: declining Yes/ Possibly widespread
Tufted hair-grass | Deschampsia At risk: declining Possibly/Not recorded yet
cespitosa

Red mistletoe

Peraxilla tetrapetala

At risk: declining

Possibly/Not recorded yet

Scarlet mistletoe

Peraxilla colensoi

At risk: declining

Possibly/Not recorded yet

Slender purei

Carex tenuiculmis

At risk: declining

Possibly/Not recorded yet

Ranunculus
ternatifolius

At risk: naturally
uncommon

Possibly/Not recorded yet

Note: *Threat status after de Lange et al. (2009) for plants, Miskelly et al. (2008) for birds and

Hitchmough et al. et al. (2007) for other fauna.

Evidence of introduced pests (particularly deer (Cervus elaphus) and pigs (Sus
scrofa) was common along the route. A number of introduced mammals and
other pests, or their sign, have been recorded along the route or are likely to
occur there. These pest species are shown in Table 3.2. Suppression pests
are those that are widespread in suitable habitat throughout mainland
Southland. The goal of the Regional Pest Management Strategy (‘(RPMS’) is to
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suppress these pests so that impacts on the community and the environment
are minimised.

Pest animal abundance and distribution near the proposed route (after Lee &
Elliott 1995)

Species Name | Status in RPMS Upukerora Whitestone Kiwi Burn
House cat Suppression - - Open
Ferret Suppression - - Open
Stoat Suppression Forest/Open Forest/Open Forest/Open
Red deer Suppression Forest/Open - Forest
Feral pig Suppression Forest Forest -
European rabbit Suppression - - Open
Brown hare Suppression Open - Open
Magpie Suppression Open Open Open
Possum Suppression Forest/Open Forest/Open Forest/Open
Cattle - Open Open -
Rodents Suppression Forest/Open Forest/Open Forest/Open
Wasps Suppression No information No information No information

The proposed monorail route crosses a broad area of mountain, red and silver
beech forest with short excursions into the grassland and tussock grassland
along the river flats of the Mararoa, Whitestone and Upukerora valleys. The
surveys undertaken to date, including Lee and Elliott (1995), Boffa Miskell
(2006) and the May 2009 survey by Mitchell Partnerships Limited, indicate that
the forest supports a variety of threatened bird species and crosses important
habitat.

Parts of the route, including the tussock grasslands, are of international
importance which is recognised in the World Heritage status of the site. Other
habitats along the route such as the tall red beech forest are of national
importance and the Snowdon Forest Conservation area generally is regarded
as regionally important. The route has been modified to avoid some important
habitats such as Dunton Swamp and further modification to the route will aim to
avoid significant habitats.

The following habitats are considered to be of conservation significance along
the route:

e Red beech forest which is tall and open with numerous cavity-bearing
trees. This forest provides the most important habitat for threatened fauna
within the area including nesting sites for kaka, yellow-crowned parakeet
and yellowhead, and roost sites for long-tailed bats. Trees greater than 80
cm dbh and located within 500m of a forest edge are especially important
for long-tailed bat roost sites (Sedgeley & O’Donnell 1999, Blakely &
Didham 2008).

e Moderately tall, dense beech forest with few cavity-bearing trees which

provides habitat for insectivorous bird species; rifleman in particular appear
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to favour this habitat. This was the most common habitat present along the
route.

Regenerating forest which is used by numerous bird species and supports
the highest diversity of species for forested habitat types. Fruiting shrubs
and mistletoe probably provide a significant food source for frugivorous
birds, which are not common along the route. This is also the most
dynamic habitat where processes such as succession lead to high species
turnover. This habitat is adversely affected by the presence of deer.

Forest edges, which are important areas for both species diversity and
forest stability. Such areas provide stability for the forest by creating a
zone resilient to disturbance which buffers the forest edge from extreme
climatic events. Species diversity is usually high in these areas. Many
fruiting shrub species flourish in forest edges, which attract frugivorous
birds and lizards (especially jewelled geckos).

Indigenous grassland, which provides food for granivorous bird species and
supports the highest species diversity of all the vegetated habitat types.
Lizards, especially skinks, are likely to favour this habitat with common
gecko favouring rocky areas. Lee & Elliot (1995) suggested that the key
areas