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Introduction

This report is a requirement of conditions 86 and 88 of the Resource Consent granted by
Environment Canterbury to divert, take and use water from the Tekapo Canal on Simons Pass
Station (CRC082311). The conditions are as follows:
“86. Within 6 months of commencement of this consent, a baseline survey (“the Baseline
Survey”), of the population densities of the species and communities listed at condition 88
shall be carried out by a suitably qualified and experienced person approved by the consent
authority, which shall be provided 10 working days after completion to the Stakeholders and
Canterbury Regional Council Attention: Regional Manager RMA Monitoring and
Compliance, for the consent authority to determine if the Baseline Survey complies with this
condition, and if the consent authority determines that the Baseline Survey does not comply
with this condition, it shall advise the consent holder of the reasons for this conclusion and
require the consent holder to amend the Baseline Survey to ensure it complies.
88.
The indigenous species and communities of the indigenous dryland ecosystems which
shall be the subject of the restoration management intervention shall include:
(a)

tussock grassland, herbfield, mossfield and shrubland;

plant species Lepidium solandri, Convolvulus verecundus, Pimelea sericeovillosa
subsp. pulvinaris;

(b)

(c)

native fauna in particular lizards, invertebrates and birds.”

This report addresses the native vegetation and plant species that occur within the Dryland
Recovery Area, an approximately 2,500 ha area that extends from State Highway 8 across the
property to the Pukaki Rover and down to the Tekapo River (Map 1). In this report, I describe
the vegetation that is present within this area and comment on the occurrence and distribution
of all Nationally Threatened and Declining plant species (including those listed in condition
88(b) above).

Methods

This report draws on the results of earlier ecological assessments on Simons Pass Station
(which now includes the lower Pukaki Flats, formerly parts of Simons Hill Station). In
particular, a detailed vegetation survey was carried out across Simons Pass Station in late
2012 and early 2013 as part of evidence preparation for a possible Environment Court case
and included parts of the Dryland Recovery Area. In addition, earlier surveys were
undertaken as part of preparation of Conservation Resources Reports for tenure review of the
Simons Hills Station part of the Pukaki Flats (Anon 2001) and of Simons Pass Station itself
(Anon 2007). There have, however, been no further systematic surveys in the five-years since
the 2012 assessments were undertaken. Notwithstanding this, these assessments provide a
useful reference for this report which incorporates information from these earlier surveys.
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Figure 1. Dryland Recovery Area (brown outline), Simons Pass Station.
In the 2012-13 assessment, the current extent of indigenous vegetation was assessed using a
systematic plot-based sampling procedure in order to provide an objective summary of the
main plant communities present. This was based on a 1 km x 1 km grid of sample points that
was generated in a GIS using a random starting coordinate. The plot grid covered all of
Simons Pass Station west of the Mary Range, but did not include areas that have been
cultivated. Additional plots were also located on the outwash plain between the Pukaki River
and State Highway 8.
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The location of individual sample points in the field and the sampling methods used followed
Hurst & Allen (2007). In summary, the coordinates of each sample point were loaded into a
handheld GPS unit (Garmin model 60CSx), which was used to navigate to within 20-30 m of
the point. Once this position was reached, the final location of the sample point was located
based on the direction and distance indicated on the GPS and measured using a tape measure;
this point equates to the sample plot origin. 113 plots were established in total, comprising 83
across Simons Pass Station, with an additional 30 plots between the Pukaki River and State
Highway 8.
A 10 m x 10 m plot was laid out at each sample point, with the plot boundary being
orientated first east and then south (on flat sites) or east along the contour and then down the
slope (on sloping sites) and using the grassland recce plot sheet for recording information on
each plot . This included information on the abiotic environment (slope, aspect, altitude,
elevation of surrounding topography, etc), cover of main ground cover types (stones, soil,
non-vascular plants, vascular plants etc), and the cover abundance of all vascular plants
(native and exotic) in different height strata. Cover abundance was estimated visually in the
field for each vascular plant species using six cover classes for up to four height strata.
Photographs were taken of each plot for reference. Samples of any plants that could not be
identified in the field were collected and used for later identification. Fieldwork was
undertaken by David Norton with assistance from Charlotte Phelps, Laura Williamson and Jo
Stilwell in November and December 2012 and January 2013.
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In addition, extensive surveys were made for Threatened and At-Risk plant species across the
property at this time and on several visits subsequently. In December 2017, the Dryland
Recovery Area was revisited over two days and the plant communities and species present
were assessed again, although no formal systematic surveys were undertaken.

Results and discussion
Plant communities
The systematic plot-based sampling undertaken in 2012-2013 resulted in the identification of
six main plant communities across the Simons Pass property. Twenty-three of the plots from
this survey lie within the Dryland Recovery Area and include five of these six communities.
The community not present within the Dryland Recovery Area, Vegetation type 3, occurred
elsewhere across the Pukaki outwash surface and on comparable sites within the Ben Ohau
Conservation Area on the other side of the Pukaki River. The plant communities present
within the Dryland Recovery Area are as follows (Figure 2):
Vegetation type 1 (n = 3 plots; Figure 3): Rosrub/Hiepil-(Hiepra)-(Leufas)-(Mueaxi) shrubby
herbfield. This plant community is characterized by a sparse to dense layer of sweet briar
over a mouse-ear hawkweed dominated ground layer. Grasses are largely absent, but nonvascular pants were abundant. This community is confined to the alluvial terraces along the
Pukaki River.
Vegetation type 2 (n = 8 plots; Figure 4): (Antodo)/Hiepil-(Carbre) herbfield. This is a
mouse-ear hawkweed dominated herbfield with very sparse sweet vernal and Carex
1
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breviculmis, and is confined to the alluvial terraces along the Tekapo and lower Pukaki
Rivers. Non-vascular plants were abundant and the substrate was often dominated by gravels.

Figure 2. Location of vegetation plots: Vegetation type 1, blue; Vegetation type 2, Brown;
Vegetation type 4, purple; Vegetation type 5, green; Vegetation type 6, yellow; Vegetation
type 7, red). The cross-hatched area has been windrowed (see Figure 12).
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Figure 3. Vegetation type 1.

Figure 4. Vegetation type 2.

6

Vegetation type 4 (n = 5 plots; Figure 5): (Antodo)-(Agrcap)-(Fesnov)/Hiepil-(Triarv)(Rumace) grassy herbfield. This community is best described as a depleted grassland, with
grasses consistently present in all plots but with a low total cover (<10%). This vegetation
type occurs on the outwash plain. Grasses are largely confined to deeper soil phases, with
non-vascular plants abundant on stony phases.

Figure 5. Vegetation type 4.
Vegetation type 5 (n = 3 plots; Figure 6): (Rosrub)/Antodo-Agrcap-Fesnov/Hiepil-(Rumace)
grassland. This is undeveloped grassland that has not been subject to fertilizer and seed
application but is typically located on sites with deeper soils than Vegetation type 4. These
plots are largely confined to moraine and outwash plain sites where deeper soils are present.
This vegetation type has the highest species richness of all the vegetation types reflecting the
more diverse microhabitats available on moraines and the strong mix of native and exotic
species.
Vegetation type 6 (n = 2 plots; Figure 7): Antodo-Agrcap-Fesnov/Trirep-Triarv-Hiepil(Tridub)-(Myostr)-(Rumace) grassland. Developed grassland on moraine with strong grass
and/or clover growth. Total species richness here is considerably lower than in the Vegetation
type 5 reflecting the dominance of a few exotic species including white clover, browntop and
chewings fescue. This vegetation type has the highest cover abundance of hard tussock of all
the vegetation types.
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Figure 6. Vegetation type 5.

Figure 7. Vegetation type 6.
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Vegetation type 7 (n = 1 plot; Figure 8): Brotec-Crimur/Malneg grassland. This plot was
located in a stock camp within moraine dominated by Vegetation type 6 but is total different
to all other sites sampled.

Figure 8. Vegetation type 7.
Several further vegetation types were not sampled by these plots. Shrubland is present along
the base of the escarpment separating the Pukaki River flats from the main outwash plain
(Figure 9), especially north of the pylons. Although sweet briar is conspicuous, several native
shrubs are also present including Melicytus alpinus, Coprosma propinqua, Carmichaelia
petrei, Discaria toumatou and Coprosma intertexta, as well as the native lianes Parsonsia
capsularis, Clematis marata, Rubus schmidelioides and Muehlenbeckia complexa. Sweet
briar is common in these shrublands. Sparse native shrubs (mainly Discaria toumatou, but
also Coprosma propinqua and Aristotelia fruticosa) are mixed in with often dense sweet briar
close to the Tekapo River (Figure 10).
Further south along the escarpment and around on the Tekapo River side, Melicytus alpinus
is often present around the edge of open boulder banks (Figure 10), but other shrubs (apart
from sweet briar) are sparse or absent.
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Figure 9. Mixed species native shrubland, escarpment above Pukaki River.

Figure 10. Sweet briar dominated shrubland with sparse native shrubs, Tekapo River flats.
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Figure 11. Melicytus alpinus growing on the edge of a boulder bank .
Two induced vegetation types not sampled by the systematic plot network are also present. A
large area of windrowed and fertilised alluvial terrace is located along the lower part of the
Pukaki River flats (Figures 2 and 12). This work was undertaken in 1999 to promote the
growth of sweet briar. Windrowing has severally impacted the vegetation and substrate, with
a large amount of the area turned over. Sweet briar does not appear to have responded to this
treatment.
There is also an increasing area of wilding conifer forest along the escarpment above the
Pukaki River that is gradually expanding. The canopy is dominated by lodgepole pine (Pinus
contorta), with very little growing under its canopy (Figure 13). This wilding forest also
extends out onto the alluvial flats south of the pylons.
Four plant communities are specifically listed in resource consent conditions, tussock
grassland, herbfield, mossfield and shrubland. Tussock grassland is of limited extent, being
confined largely to moraine both in the very north of the Dryland Recovery Area and across
the base of the “Farm Block”. Small areas of tussock grassland also occur on deeper soils on
the outwash plain part of the Dryland Recovery Area. Vegetation types 5 and 6 can be
broadly described as tussock grassland. Herbfield (which usually includes a range of moss
species) occurs widely across the outwash plain where shallow soils dominate, and along the
alluvial flats of the Tekapo and Pukaki Rivers (Vegetation types 1, 2 and 4). This is the most
widespread plant community within the Dryland Recovery Area. Shrubland has been
described above and is of very limited extent.
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Figure 12. Windrowed alluvial terrace with sparse sweet briar.

Figure 13. Wilding conifer forest spreading out onto the lower terrace from the escarpment.
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Flora including Threatened and At Risk plant species
Based on field surveys and plot data, the flora of the Dryland Recovery Area comprises at least 68
species of native vascular plats and 58 species of exotic vascular plants (Appendix 1). Total vascular
plant species richness per unit area is quite low, ranging from 10-14 species per 10x10 m plot in
vegetation types 1 and 2, to 19-22 species per plot in vegetation types 5 and 6, the most species
diverse. For a dryland environment, nearly one third of the native vascular flora comprises woody
species (5 lianes and 16 shrubs; 31%), with three fern species present. The remainder of the native
vascular flora (44 species) are herbaceous (forbs, grasses, rushes and sedges). The exotic flora has a
stronger component of herbaceous species, with only seven woody species (12%). Two exotic
parasites were also recorded. It is likely that further native and exotic species will be present through
the 2500 ha of the Dryland Recovery Area, but the list included in Appendix 1 is a good
approximation of the main species present. Non-vascular species (bryophytes and lichens) were not
assessed but a number of species are present.
Of the 68 native vascular plant species present, three are ranked as Nationally Threatened, ten as
Declining, and one as Data Deficient (21% of native species; Table 1). The three species specifically
mentioned in resource consent condition 88(b) (Lepidium solandri, Convolvulus verecundus,
Pimelea sericeovillosa subsp. pulvinaris) include one of the Nationally Threatened species and two
of the Declining species.
Table 1. Nationally Threatened, Declining and Data Deficient vascular plant species present in the
Dryland Recovery Area. Qualifiers: DP = data poor; EF = extreme fluctuations; PD = partial
decline; RF = reproductive failure; RR = range restricted; Sp = sparse.
Species
Ceratocephala pungens
Lepidium solandri
Myosurus minimus subsp. novae-zelandiae
Aceana buchananii
Carmichaelia nana
Carmichaelia vexillata
Convolvulus verecundus
Coprosma intertexta
Coprosma virescens
Muehlenbeckia ephedroides
Pimelea sericeovillosa subsp. pulvinaris
Pterostylis tristis
Sonchus novae-zelandiae
Rytidosperma exiguum

Threat category
Critical
Endangered
Endangered
Declining
Declining
Declining
Declining
Declining
Declining
Declining
Declining
Declining
Declining
Data Deficient
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Qualifiers
DP EF
DP Sp
DP EF RR Sp
DP
DP
DP RF
DP
DP Sp
DP
PD Sp
DP
DP EF Sp
-

The following is a summary of the distribution and abundance of all of the Nationally Threatened
known or thought to be present within the Dryland Recovery Area, as well as briefer notes on the
Declining species known to be present.
Ceratocephala pungens (Nationally Critical)
This spring annual species is ranked as Nationally Critical because it has a very small
national population (total area of occupancy is < 1 ha (0.01 km ). It also has the qualifiers
Data Poor and Extreme Fluctuations reflecting our lack of knowledge of its distribution and
ecology, and its propensity to fluctuate markedly in number from year to year. Ceratocephala
pungens is restricted to the Mackenzie Basin and Central Otago where it occurs in dry open
ground amongst mats of Raoulia but also in short herbfield dominated by exotic species.
2

In the Dryland Recovery Area, Ceratocephala pungens was recorded in the 2007 DOC survey from
one site within ‘Balmoral’-aged moraines where it was present in a short exotic herbfield with
haresfoot trefoil, parsley piert, sheep’s sorrel, storksbill, meadow grass, annual speedwell etc (Figure
14). The site is characterized by an absence of mouse-ear hawkweed and dense exotic grasses, and is
heavily used by exotic animals (sheep and rabbits) with copious amounts of dung present. It is
unclear how many plants are present as numbers vary markedly from year-to-year and it is only
present for a short time in spring.

Figure 14. Balmoral-aged moraine from which Ceratocephala pungens has been recorded.
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Lepidium solandri (syn. Lepidium sysimbrioides subsp. solandri) (Nationally Endangered; Figure
15)
This species is ranked as Nationally Endangered because it has small national population
(250–1000 mature individuals) that has a low to high ongoing or predicted decline (10–50%
over the next ten years or three generations). It also has the qualifiers Data Poor and Sparse
reflecting our lack of knowledge of its distribution and ecology, and that its distribution is
sparse. This species is restricted to the eastern South Island from North Canterbury to Central
Otago where it occurs in a range of open habitats including short and tall tussock grassland,
bare hillsides and plains, salt pans, grey scrub and other poorly vegetated ground.
Within the Dryland Recovery Area this taxon occurs on outwash landforms, with at least four
populations present on sites with a high ground cover of stones and sparse plant cover. Lepidium
solandri has a clumped distribution, with several plants (10-30) often being found in the same area,
separated from other clumps by areas with no plants. There are likely to be other populations present
within the Dryland Recovery Area although it is difficult to be more precise because Lepidium
solandri is cryptic and is not easy to see except when flowering. Based on numerous surveys across
this area, it is likely that the total number of plants present is between 100 and 200.

Figure 15. Non-flowering Lepidium solandri with mouse-ear hawkweed in the Dryland Recovery
Area.
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Myosurus minimus subsp. novae-zelandiae (syn. Myosurus novae-zelandiae) (Nationally
Endangered; Figure 16)
This spring annual species is ranked as Nationally Endangered because it has a small national
population (total area of occupancy ≤ 10 ha (0.1 km )) that has a low to high ongoing or
predicted decline (10–50% over the next ten years or three generations). It also has the
qualifiers Data Poor, Extreme Fluctuations, Range Restricted and Sparse reflecting both our
lack of knowledge of its distribution and ecology, its propensity to fluctuate markedly in
number from year to year, its restriction to a particular habitat type (seasonally wet
depressions), and that its distribution is sparse. This species has previously been known from
the North Island, where it is now believed extinct, but still occurs in the eastern South Island
from Marlborough to Lake Manapouri. Myosurus minimus subsp. novae-zelandiae is a plant
of damp and slightly salty depressions in pastures and short tussock grassland, on the margins
of tarn and kettle holes, and in damp dune hollows, gravel flats and alluvium.
2

This species is only known from one site within the Dryland Recovery Area, where it occurs
in an old seasonally wet stream channel on the outwash plain. At least 50 plants have been
counted at this site.

Figure 16. Myosurus minimus subsp. novae-zelandiae plant with mature seed heads.
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At Risk – Declining
Declining taxa do not qualify as Threatened because they are buffered by a large total
population size and/or a slower decline rate. However, they are listed because if the declining
trends continue, these taxa may be listed as Threatened in the future.
Aceana buchananii: This grassland bidibid occurs sparsely through short tussock grasslands
in the eastern South Island. It occurs in similar sites in the Dryland Recovery Area.
Carmichaelia nana: A native cushion broom that is most common on freely draining gravel
substrates in the eastern South Island, although it also occurs on the Central Volcanic Plateau
in the North Island. In the Dryland Recovery Area it is present on alluvial terraces and
associated terrace risers of the Pukaki and Tekapo Rivers.
Carmichaelia vexillata: A low growing leafless broom that is restricted to South Canterbury
and Otago. It is sparsely present within the Dryland Recovery Area on both moraine and
deeper soils on the outwash plain.
Convolvulus verecundus (Figure 17): This creeping herb is largely restricted to the
Mackenzie basin where it occurs across a range of open habitats. In the Dryland Recovery
Area it is sparsely present on the outwash plain and alluvial terraces, but with its cryptic grey
foliage is only easily seen when in flower. It is difficult to estimate numbers present, but
based on numerous surveys across the area this is likely to be a few hundred.
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Figure 17. Convolvulus verecundus with its distinctive grey foliage and large white flowers.
Coprosma intertexta: A widely distributed eastern South Island rhizomatous shrub. Only seen
once in the Dryland Recovery Area, in mixed shrubland at the base of the escarpment on the
Pukaki River flats.
Coprosma virescens: This largely eastern species occurs from Gisborne south, and can grow
as a small tree up to 5 m tall. In the Mackenzie Basin it is usually smaller, and was only
found at one site in the Dryland Recovery Area on moraine.
Muehlenbeckia ephedroides: This leafless pohuehue is distributed from Hawkes Bay south,
mainly in the east, where it occurs in open free-draining habitats from the coastline to the
subalpine zone. It is a relatively common species on the alluvial terraces associated with the
Tekapo and Pukaki Rivers, where it forms discrete patches.
Pimelea sericeovillosa subsp. pulvinaris (syn. Pimelea pulvinaris, Figure 18): this distinctive
cushion forming pimelea is largely restricted to the Mackenzie Basin and parts of Central
Otago. It is locally common in the Dryland Recovery Area, especially on the alluvial terraces
of the Tekapo and Pukaki Rivers, but also occurs sparsely on the outwash plain. There are
likely to be several thousand plants present within the Dryland Recovery Area.

Figure 18. Pimelea sericeovillosa subsp. pulvinaris.
Pterostylis tristis (syn. Hymenochilus tristis): Although known historically from the North
Island, this species is primarily restricted to the short tussock grasslands of the eastern South
Island. In the Dryland Recovery Area it occurs in depleted tussock grassland on moraine and
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the outwash plain, but because it is only present for a short time each year, is easily
overlooked
Sonchus novae-zelandiae (syn. Kirkianella novae-zelandiae: Figure 19): This cryptic daisy
occurs sparsely through eastern South Island tussock grasslands, but is rarely common at any
site. It has only been recorded once from the Dryland Recovery Area, but further plants are
likely to be present.

Figure 19. Sonchus novae-zelandiae with a developing flower bud (flowers are a similar yellow
colour to mouse-ear hawkeeed with which it grows).
One species present in the Dryland Recovery Area is regarded as Data Deficient,
Rytidosperma exiguum (syn. Pyrrhanthera exigua). Data Deficient taxa are thought to be
Threatened or Declining, but there is insufficient data to confirm this. Rytidosperma exiguum
occurs through depleted short tussock grassland on moraine and the outwash plain where it
forms distinctive turfs.
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Appendix 1: Simons Pass Dryland Recovery Area vascular plant species list
Native species
Ferns
Asplenium flabellifolium
Blechnum penna-marina
Cheilanthes sieberi
Lianes
Clematis marata
Muehlenbeckia axillaris
Muehlenbeckia complexa
Muehlenbeckia ephedroides
Parsonsia capsularis var. capsularis
Rubus schmidelioides
Woody
Aristotelia fruticosa
Carmichaelia nana
Carmichaelia petrei
Carmichaelia vexillata
Coprosma intertexta
Coprosma petriei
Coprosma propinqua var. propinqua
Coprosma virescens
Discaria toumatou
Leucopogon fraseri
Leucopogon nanum
Melicyus alpinus
Olearia odorata
Pimelea oreophilla
Pimelea sericeovillosa subsp. pulvinaris
Herbs
Aceana buchananii
Aceana caesiglauca
Celmisia gracilenta
Chaerophyllum novae-zelandiae
Convolvulus verecundus
Epilobium melanocaulon
Galium perpusillum
Geranium brevicaule
Helichrysum filicaule
Hydrocotyle novae-zeelandiae
Lepidium solandri
Lobelia perpusilla
Microtis unifolia
Myosurus minimus subsp. minimus
Oxalis exilis
Plantago novae-zelandiae
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Potamogeton cheesemanii
Prasophyllum colensoi
Pseudognaphalium luteoalbum
Pterostylis tristis
Ranunculus multiscapus
Raoulia australis
Raoulia beauverdii
Raoulia hookeri var. hookeri
Raoulia parkii
Raoulia subsericea
Rumex flexuosus
Sonchus novae-zelandiae
Thelymitra longifolia
Viola cunninghamii
Wahlenbergia albomarginata
Grasses
Anthosachne solandri
Dichelachne crinita
Festuca novae-zelandiae
Poa cita
Poa colensoi
Poa maniototo
Rytdiosperma pumilum
Rytidosperma exiguum
Rytidosperma setifolium
Sedges and rushes
Carex breviculmis
Juncus gregiflorus
Luzula ulophylla
Luzula rufa var. rufa
Exotic species
Woody
Betula pendula
Cytisus scoparius
Larex decidua
Pinus contorta
Rosa rubiginosa
Salix fragilis
Ulex europaeus
Parasites
Cuscata epithymum
Orabanche minor
Herbs
Aceana agnipila
Achillea millefolium
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Aphanes arvensis
Cerastium fontanum
Cerastium semidecandrum
Cirsium arvense
Cirsium vulgare
Crepis capillaries
Dactylis glomerata
Digitalis purpurea
Echium vulgare
Epilobium sp.
Erodium cicutarium
Galium aparine
Geranium molle
Gypsophila australis
Hypericum perforatum
Linum catharticum
Lupinus polyphyllus
Malva neglecta
Marubium vulgare
Myosotis arvensis
Myosotis discolour
Pilosella offinarum
Pilosella praealta
Polygonum aviculare
Rumex acetosella
Rumex crispus
Sedum acre
Solanum dulcamara
Taraxacum officinale
Trifolium arvense
Trifolium dubium
Trifolium pratense
Trifolium repens
Urtica urens
Verbascum thapsus
Veronica verna
Grasses
Agrostis capillaris
Aira caryophyllea
Anthoxanthum odoratum
Bromus diandrus
Bromus hordecaeus
Bromus tectorum
Critesion murinum
Festuca rubra
Holcus lanatus
Poa pratensis
Vulpia bromoides
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