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Introduction
The Marlborough District Council (MDC) is undertaking a regional RMA policy and rules
review. A part of this review includes the ‘Significant Wetlands Project’. This project has
identified and mapped wetlands with significant values that are proposed for protection under
new rules. Port Marlborough NZ Ltd (PMNZ) have been notified by MDC of the ‘Significant
Wetlands Project’ and sent an aerial photo that shows 2.919 ha area of the wetland that has
been identified as having significant values. This shown with a blue line in Map 5 attached to
this report.
I have prepared this report on behalf of PMNZ to record the hydrology and vegetation of the
wetland located within its property at Shakespeare Bay and to recommend the extent of the
wetland that has significant values and thereby deserves protection under these new rules.
To prepare this report I have:
 reviewed scientific reports by other experts who previously surveyed and reported to
PMNZ on the wetland.
 undertaken a ground survey to assess the wetland’s hydrology and the extent of this,
also to assess the wetland’s current vegetation patterns. (The area covered by the
ground survey is attached as Map 1.)
 worked with Roger May (Tomorrow’s Forests) to map the wetland’s hydrology, and to
classify and map the vegetation types.
Over the last 10 years I have been engaged periodically by PMNZ to plan and implement an
ecological restoration plan for the wetland within Shakespeare Bay. This has included control
and/or eradication of many exotic weeds as well as planting over 3,000 native plants (Refer
Appendix One).

Previous reports on the ecological significance of the wetland
G.M Rogers 1987
The ecological importance of these wetlands was first noted by Geoffrey M. Rogers in his
report on the terrestrial environment that he completed in June 1987. His report was the
foundation environmental assessment for PMNZ’s consent application to reclaim and
construct port facilities in Shakespeare Bay that was approved in June 1993.
Within his report Rogers states there is ‘a small estuarine wetland of approximately 0.5 ha,
measuring 60m by 50m.’(Rogers 1987, page 19)
He adds that ‘It is of fluvial and marine geomorphic origin’ and that ‘a single small stream which
drains the south eastern half of the Shakespeare Bay catchment feeds the wetland from the south. The
original size of the wetland may have been reduced by the spillage of roading overburden in the
construction of Queen Charlotte Drive.’ (Rogers 1987, page 19)

He reports on modifications to the wetland’s vegetation being replacement of the original, pre
human vegetation by ‘gorse shrubland with sporadic manuka’. (Rogers 1987, page 22) Also
elevated fertility levels were likely due to pasture runoff from adjoining paddocks.
Despite these modifications he comments that ‘the wetland system, and in particular the
vegetation communities, appear to have remained remarkably robust to drastic, long term alteration.’
(Rogers 1987, page 22)
He describes ‘Three distinct vegetation communities, separate from the encirclement of gorse scrub
enriched with sporadic manuka.’ These are ‘Juncus maritimus rushland, Jointed rush rushland and
Cotula coronopifolia herbfield.’ (Rogers 1987, page 22)
All three types he describes in some detail and he includes a map of these areas within his
report.
He also comments that ‘the catchment immediately above the wetland surrounding the feed stream
is a grossly modified sedgeland. Interspersed with pasture grass occupying boggy substrates are dense
clumps of Carex lessoniana, Carex virgata, Carex secta and Spanish heath. The stream channel is
overhung by gorse, barberry and broom.’ (Rogers 1987, page 23)
However, this area was not included on the wetland map within his report.
Photo 1 is an oblique aerial shot taken over the wetland taken in 1995. While seven years
after Rogers report, it shows the vegetation much as he described it in 1987.
P. Simpson 2007
Twenty years later in July 2007, Philip Simpson, Consultant Ecologist for Marlborough District
Council’s Significant Natural Areas programme also assessed the site. He identified the site’s
ecological significance as medium to low and recorded it as ‘SNA site 577: Shakespeare Bay
Estuary’, being within the Sounds Ecological District and mapped as such under the North
Marlborough Significant Natural Areas project as shown in the site SNA map below.

Figure 1: SNA site 577 - Shakespeare Bay Estuary (Simpson 2007, page 1)

He describes the landforms that create the wetland as follows:
‘Several creeks flow from the slopes to the sea and the southernmost forms a small estuary in the SW
corner of the property where the creek is confined by a ridge. The ridge has exposed bedrock where
the creek cuts in. Wave action has built a low spit across the front of the estuary. Beyond, sea grass
beds cover the shallow bay and banks of dead material build up on the beach. Inland from the estuary,
but below the road, the creek forms a swampy colluvial slope.’ (Simpson 2007, page 6)
Simpson provides a description of the vegetation of the Shakespeare Bay wetland as he saw
it then. ‘Although this is only a very small area there are several distinct vegetation types. The inland
swampy portion (SNA 577A) is really just a fenced paddock dominated by tall fescue, but with areas
of native swamp regeneration (Carex geminata, C. secta) and a few young flaxes and cabbage trees.
There is also some regenerating bush including kohuhu, lemonwood and manuka. There is one young
kaihikatea. Gorse has been cleared from the lower margins and dense manuka is regenerating there.
The estuarine portion (577B) is dominated by oioi (jointed rush) and sea rush (Juncus martimus), with
a border of shore ribbonwood. Salt turf species occur near the creek including Samolus repens,
glasswort, native celery and Selleria radicans. The spit between the estuary and the beach is dry with
Muelenbeckia complexa, nobbly clubrush, a single kanuka and several manuka, with regenerating
shore ribbonwood along the inner border.
The ridge along the SW border of the site (between road and the estuary, 577C) has regenerating bush
composed of kohuhu, akeake, kanuka and five finger, and this extends eastwards to the mouth of the
creek where bedrock protects a small remnant of disturbed but largely original coastal bush including
kamahi, Dianella (blue berry). Coprosma lucida and Asplenium terrestre. Formerly this would have
included black beech.
Seagrass forms extensive beds in the shallow muddy bay.’ (Simpson 2007, pages 6&7)
Simpson classifies the site broadly into 30% low land swamp, 40% estuary (salt marsh) and
30% regenerating coastal bush. He ranked the site as having overall ecological significance
of medium to low.
This was based on his assessment that follows:
‘Assessment of ecological significance
(a) Representativeness: does the site represent a good example of one of the characteristic types of
native vegetation in the district?
Small but typical of Sounds inner bay ecosystems.
(b) Rarity: are there rare species or communities?
There are many small estuaries in the Sounds but they are often disturbed by weeds.
(c) Diversity and pattern: is there a notable range of species and habitats?
The area is delightfully diverse because there are several small habitats side-by-side. The diversity is
increasing as the former farmland is replaced by swamp vegetation.
(d) Distinctiveness/special ecological characteristics: are there any features which make the site stand
out locally, regionally or nationally?

Off-shore sea-grass is a distinctive feature, but nothing is unique here.
(e) Size and shape: how do size and shape influence character and viability?
The area has a compact shape, limited on two sides by Queen Charlotte Drive. However it is very
small in size.
(f) Connectivity: what is the degree of ecological connections with surrounding areas?
Surrounded by road and disturbed land on three sides, but open to the sea.
(g) Sustainability: does the site possess the resilience to maintain its ecological integrity and
processes?
The site is reasonable protected in that the road restricts development, and the creek and sea-water
regimes protect the underlying hydrology.
Tabulated ranking of the above criteria using the
scale: L =Low M =Medium H =High Criterion
Representativeness
Rarity
Diversity and pattern
Distinctiveness/special ecological characteristics
Size and shape
Connectivity
Sustainability
Overall significance
(Simpson 2007, pages 7&8)

Ranking
M
L
M
L
L
M
M
M-L

Of interest is that Simpson’s SNA site map differed from that which had been mapped by
Rogers. Rogers mapped only the estuarine area (mapped as 577B by Simpson) but didn’t
include the swampy colluvial slope or the ridge along the SW border of the site. Both of these
were mapped by Simpson as 577A and 577C.

Wetland hydrology survey and mapping
The Resource Management Act (RMA) defines ‘wetland’ and this ‘includes permanently or
intermittently wet areas, shallow water, and land margins that support a natural ecosystem of plants
and animals that are adapted to wet conditions.’
Therefore, a ground survey is required to detect the locations of inflows including finding
seepages and/or springs that feed into the wetland. Also to establish what are the natural
outflows and water levels as well as to find areas are peat substrate. This survey provides
the basis for the hydrology of the wetland to be mapped.
A ground survey of the wetland within Shakespeare Bay was conducted by Paul Millen of
Millen Associates at low tide on the morning of 18th January 2013. This included walking
over the entire wetland, probing the surface and mapping observations of the wetland’s
hydrological system.
The Shakespeare Bay wetland is not uniform as displayed by the wide variety of vegetation
zones across the site. However, the vegetation zones can be interpreted as lying along an
environmental gradient of wet to dry with the change in species indicating changes in water

levels while also lying along an environmental gradient of fresh to salty due to the daily high
tides mixing with the inflow of fresh water from the southern springs and stream. These
create the estuarine conditions that support the strong vegetation patterns seen within the
wetland’s marsh environment.
A substantial part of the wetland is the estuarine salt marsh and the area of sea grass beds
within the bay (as described by Simpson). Further inland lie’s the ‘swampy colluvial slope’
(Simpson 2007, page 6) that extends to the northern side of Queen Charlotte Drive. There is a
small (approx. 0.3 ha) area of sedgeland south of Queen Charlotte Drive.
Within the swampy areas, a bamboo 1.2 m probe was used to establish areas of peat
substrate and to find springs. In these areas, the full length of the probe could be buried by
simply pushing it in by hand. (see photos 3 & 4 attached to this report).
North of Queen Charlotte Drive, much of the wetland’s swamp is peat substrate that is
greater than 1.2 m deep. This swamp is a palustrine hydrosystem that is receiving permanent
flows of water that are relatively rich in nutrients from both ground water seepages arising on
the south western edge of the swamp as well as the main creek flowing in from the southern
end. Three smaller ephemeral creeks on the eastern side also drain into the wetland from the
radiata pine forest on the eastern slopes above Queen Charlotte Drive. There is also surface
runoff in heavy rain from the adjoining paddocks on the western side.
The main creek that flows through the wetland is defined by surface channels and small
pools. During the survey a section of the creek within the swamp was found to run along a
1m deep ditch. This will have been dug at some earlier date to drain the swamp.
South of Queen Charlotte Drive, there is a pond (dam) within a paddock of overgrown fescue
and scattered sedge. The pond has been created in the past by digging out a hole near a
small stream channel with a cut off drain diverting this to feed through the pond. Another
slightly larger pond lies above this with the overflow feeding into the smaller pond below.
There is a small group of willows that near the road on the eastern side where there is a
small swampy area. This may have been an original part of the wetland but has been
covered substantially by road overburden (as was suggested by Rogers). Alternatively, it
could have been created as a result of the road being established with this swampy area
developing later as a result of the road becoming a barrier to drainage.
On the basis of this survey, the wetland’s hydrological zones have been mapped as estuarine
and palustrine while the balance of the survey area that is not ‘wetland’ is classified as
terrestrial. These zones are shown in Map 2- Hydrological Zones (attached to this report).

Wetland vegetation survey and mapping
A wetland’s hydrology directly influences the patterns of wetland vegetation with specialised
plants having evolved that only occur in wetlands.

An example of this type of area are the salt turf species (identified by Simpson) that occur
near the creek including Samolus repens, glasswort, native celery and Selleria radicans.
The wetland vegetation patterns have been classified by Millen Associates Ltd using the
system described by Johnson and Gerbeaux 2004. This classification system provides a
basis for describing the vegetation by types and using these as units to map the wetland.
During the wetland survey, the vegetation types were observed and noted. Then, using high
resolution aerial photographs supplied by PMNZ, the vegetation types were mapped in
conjunction with Roger May of Tomorrow’s Forests. These are shown in Map 3.
A full species list of plants growing within the wetland has not been prepared as this is not
considered necessary for this report. However, it should be noted that there has been
significant restoration of the wetland’s native vegetation in the past 10 years as a result of
both control and eradication of woody weeds as well as the planting of pioneering native
forest species by PMNZ as described in Appendix One.

Current ecological condition of wetland
This survey and assessment have revealed that the wetland is in good ecological condition
and has improved from when it was assessed and reported on by Rogers in 1987 and
Simpson in 2007.
The hydrological processes appear to be as resilient as when noted by Rogers in 1987. Much
of the catchment that drains into the wetland is either exotic pine plantation or native forest
which ensures both overland and sub surface flows are regulated. Throughout the many
visits I have made to the site there seems to be little noticeable variations in flows and levels
from summer to winter.
The regeneration of native vegetation throughout much of the wetland has been encouraged
and progressively improved as a result of PMNZ’s planting programme. A weed control
programme has eradicated some woody species with the last area of cracked willow and
other weeds growing beside the southern edge of Queen Charlotte Drive planned for
eradication next summer. Fencing has been maintained so there is no stock grazing.
PMNZ’s planting programme included establishing a significant area of kaihikatea/cabbage
trees within the wetland that will enhance the bio diversity of the wetland and improve the
habitats it offers native wildlife.
However, the active programme to remove weeds so as to regenerate native forest naturally
in some areas while planting in others, does make for an enigmatic mixture of vegetation
patterns particularly in the swampy areas of the site. Ongoing ecological changes in plant
composition will see those areas with gorse being replaced by native vegetation, with the
planted areas rapidly developing to create a permanent natural environment.

Extent of Wetland with Significant Ecological Values needing Protection
The RMA definition of a wetland ‘includes permanently or intermittently wet areas, shallow water,
and land margins that support a natural ecosystem of plants and animals that are adapted to wet
conditions.’
On the basis of this definition, I have surveyed and mapped the wetland’s hydrology, natural
character and significant vegetation to determine the extent of the wetland that needs
protection. This is a total area of 3.78 ha has been shown on Map 4 – Extent of Wetland with
Significant Ecological Values.
MDC documents included a map that identifies the area of wetland as being 2.919 ha that is
proposed for protection under new rules for significant wetlands. A comparison between this
proposed area by MDC and that which I have surveyed and assessed is shown as Map 5 –
Significant Wetland Area Comparison.
There are two main differences. One of these is that MDC has included an area on the
southern side of Queen Charlotte Drive that I have not included.
I surveyed this area and described it earlier in this report. This area does not have the
significant wetland values that held by to the much more substantial area on the north side of
Queen Charlotte Drive. Earthworks to dig the ponds and drains have substantially modified
the hydrology of the site and there is little native vegetation. It is a small area and physically
cut off by the road.
I also note that Simpson’s report on ‘SNA site 577: Shakespeare Bay Estuary’ (Simpson
2007) did not identify the wetland area south of Queen Charlotte Drive.
The other difference between the MDC area and the wetland area that I have mapped with
significant values is my inclusion of the area of coastal native forest vegetation that forms a
buffer along the north eastern shore and borders the substantial area of sea grass that has
also been mapped.
While these areas are not owned by Port Marlborough, they have high natural character and
significant vegetation that forms an ecosystem which is valuable habitat.

This report prepared by;
Paul Millen B. For. Sci. (Hons)
Millen Associates Ltd
822 Queen Charlotte Drive,
RD 1
Picton
Phone 03 574 1001 and mobile 021 662 147
E mail p.millen@xtra.co.nz
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Appendix One : PMNZ wetland restoration programme
In 2002, Millen Associates prepared a coastal enhancement plan for Shakespeare Bay that
included restoration works for the wetland. At that time there were large areas of gorse and
old man’s beard, as well as scattered wilding pines, willows and silver wattle trees also
hawthorn and other woody weeds invading the site.
The plan included proposals that all pine, willow and wattle wildings, hawthorn and old man’s
beard be progressively cut and that gorse be cleared so that native trees could be planted to
re-establish a forest buffer around much of the wetland.
PMNZ subsequently commenced a wilding eradication and woody weed removal programme
as well as a planting programme within parts of the wetland. This included planting 2000
native trees in 2005 followed by a further 200 in 2006. Species planted included manuka, ake
ake, kakaramu, lemonwood and ribbonwood.
Then in 2008, another 670 plants were established being 500 kaihikatea, 100 cabbage trees
and 70 marsh ribbonwood followed by another 200 native trees planted in 2011.
Overall, a total of 3070 native trees have been planted with the seed having been sourced
locally in collaboration with Department of Conservation and Outward Bound.
Over this same time, the wilding eradication and woody weed removal programme was
continued by PMNZ and has been substantially completed throughout the entire site.
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Photos
1. Shakespeare Bay wetland Circa 1995.

2. Shakespeare Bay wetland January 2013.

3. Bamboo probe held above
wetland peat.

4. Bamboo probe easily fully buried
by hand.

5. South of Queen Charlotte Drive is the pond in an overgrown paddock of
fescue and scattered Carex with crack willows visible in alongside road in
right hand corner of photo.
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6. Crack willows alongside south side of Queen Charlotte Drive. There is a
small wet area immediately behind the large tree in the centre. These
trees are planned for eradication next summer.

7. View north over wetland from Queen Charlotte Drive with Carex
geminata in foreground left of photo growing around a seep.
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8. View of palustrine swamp with emergent kaihikatea/cabbage trees
planted in 2008.

9. Salt marsh with Juncus rushland showing the fresh water stream channel
during low tide.
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10. Salt turf species growing on sand at the end of low spit beside stream
outlet.

11. Dianella (centre photo) growing
on the edge of the fresh water
channel near the stream outlet.

12. Kamahi in a small remnant of
disturbed but largely original coastal
bush.
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13. Low spit with driftwood field in foreground backed by coastal border of
Muelenbeckia complexa with gorse and regenerating manuka behind.

14. Beach and low spit at low tide with the stream outlet on the left hand
edge of the photo.
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15. Seagrass beds at low tide with the stream outlet centre photo and low
spit at right of the photo.

16. A pair grey heron forage within the seagrass beds at low tide.
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