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1.0

Introduction and aims

The Tasman District Council (TDC) is reviewing the Tasman Resource Management Plan
(TRMP) in relation to boat moorings. This involves a period of data collection including
public consultation starting in January 2015. The aim of the present study was to provide
biological information for this process.
In particular the present report aims to:
1.
2.
3.
4.

Provide information about known biological features for each proposed mooring
area and the adjacent marine environment.
Collect and collate habitat and biological information for selected intertidal sites.
Outline issues and potential threats to known biological features.
Provide information in relation to known impacts of mooring and the types of
mooring structures.

2.0 Field work
A number of intertidal sites were visited during the present study on 12 and 13 March 2015.
Habitats and substrata were visually assessed and mapped onto aerial photos. A real time
GPS map was used to determine positions during field work. Notes on dominant species and
wildlife were also collected. Sites visited were: Milnthorpe, Ligar Estuary, Otuwhero Inlet,
Tapu Bay, Moutere delta and Moutere Inlet.
Photos and notes were also collected for vessels moored at sites to visually investigate
impact levels.
Habitat types and substrata were mapped onto google earth aerials that represented the
most recent images with the tide out.
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3.0

Impact of moorings on the marine environment

3.1

Subtidal environments

The impact of swing moorings on the marine environment has often been regarded as
relatively minor compared to many anthropogenic (human related) effects. In an
international study canvasing 105 marine experts, intertidal/subtidal reef (1=), subtidal sand
(5=), subtidal mud (1=), intertidal mud (5=) habitats in harbours and estuaries were ranked
the most vulnerable and threatened marine habitats in New Zealand (MacDiarmid et al.
2012). Moorings were not specifically listed in the study, however, human related impacts
from pontoons (52=) anchoring (30=) and engineered structures (36=) were ranked as
threats to the marine environment, but ranked relatively low compared to threats such as
ocean acidification (1), climate change (2), bottom trawling (3=) and sedimentation (3=).
Despite the relatively low rank for marine structures like moorings, a number of authors
have raised concerns about the impact of traditional moorings in relation to sensitive
species or habitats (Walker et al., 1989; Hastings et al., 1995; Montefalcone et al., 2008,
Demers et al. 2013). Demers et al. 2013 stated that “permanent boat moorings are one of
the main causes of mechanical disturbance to seagrass, almost always producing scoured
areas within seagrass meadows” (Figure 1A). Further the authors stated “these moorings
are often highly concentrated across many of the world’s embayments, especially on
densely inhabited coastlines, and so represent a large-scale disturbance. These impacts will
likely increase with the need for more vessel moorings worldwide (Duarte et al., 2008).
Demers et al. 2013 stated that the threat of damage of important habitats “is heightened as
both seagrasses and vessel anchorages favour locations with reduced water movement and
wave-action hence the siting of mooring locations is often in places where sensitive habitats
such as seagrass occurs.
In New Zealand, Sneddon (2010) reported that swing mooring scars were obvious under
moorings located in Waikawa, Picton and the impact extended up to 10 m distance from the
block (Figure 2). Sneddon (2010) stated, however, that “moorings in Waikawa Bay, did not
represent a more than a minor ecological impact to soft sediment due to the following
factors:
• The small benthic areas affected relative to the amount of similar soft sediment
habitat in the wider area.

Davidson Environmental Ltd.

Page 5

Specialists in research, survey and monitoring

• Relatively depauperate epibiotic communities over much of the area proposed for
the swing mooring zones, especially those in water depths greater than 7 m.
• Absence of significant biogenic structures.
• Resilient sediment infauna assemblages characterised by relatively high mobility,
short generation times and high rates of recruitment and migration.

In New Zealand there are very few subtidal seagrass beds and many sheltered subtidal
embayment’s are characterised by mud substrata, however, some sheltered harbours,
estuaries and coastal embayment’s do support biological features of importance (e.g.
tubeworm beds, horse mussel beds, shellfish beds, high current habitats and red algae beds;
see: Davidson et al. 2011, Morrison et al. 2014a, 2014b). The loss or damage of these
biological features would likely represent an adverse impact and traditional swing moorings
represent one potential anthropogenic threat to these habitats, species or communities.
Internationally, areas where sensitive or important subtidal habitats or communities exist,
alternative mooring systems have been trailed (Figure 1b). Demers et al. (2013) compared
the impact zone of swing moorings with screw moorings. The authors reported an impact
zone of approximately 8 m distance from conventional swing moorings giving a total impact
zone of 16 m diameter, however, highest impacts were recorded in the first 5 m distance
from the anchor block giving a high impact zone of 10 m diameter. The authors reported
that the impact associated with the screw mooring system was close to seagrass cover and
abundance recorded at the control sites with no moorings (Figure 1).
This study emphasises the following:
1.
2.

swing moorings impact the sea bed up to 5-10 m of the mooring block depending on
the structure and depths.
In areas that support sensitive or vulnerable habitats or species, moorings can be either
excluded, removed or if permitted, adopt a structure or system that results in little or
low impact.
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Figure 1. (A) Aerial photograph of mooring in Callala Bay, Australia showing impact zones
around traditional swing moorings, (B) underwater photo of a screw mooring impact at
Bindijine Beach, Australia (from Demers et al. 2013).
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Figure 2. Side scan and photo in Waikawa Bay showing impact zone around mooring
blocks (from Sneddon 2010).

3.2

Intertidal environments

Few studies have investigated the impact of swing moorings on intertidal sediments and the
associated biological communities. At a European estuarine site, Herbert et al. (2009)
reported that the species assemblage structure adjacent to structures were found to be
significantly different to unaffected areas. Further they stated “the effect of swinging
mooring chains scraping over the mud surface may modify sediments favouring the greater
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prominence of larger particles such as gravel and shell fragments. The authors showed,
however, that intertidal sediments showed varying levels of recovery over a 15 month
period after moorings were removed.

3.3

Impacts observed at Tasman and Golden Bay sites

During field work for the present report impacts associated with vessels moored at a variety
of intertidal sites were photographed and described.
3.3.1 Pole moorings
Pole moorings differ from swing moorings as vessels are held in position by the pole
structures (Plate 1). Vessels rise and fall with the tide, however, the points of contact with
the substratum is restricted to relatively small areas due to pole support and tethering
(Plate 1). Physical disturbance appears limited to the small area where the keel or hull
contacts the substratum. At some sites, shell debris and organisms were observed
accumulating under the vessels (Plate 2). These have presumably become dislodged or been
removed from the hull over time.

Plate 1. Pole mooring located in Ligar Estuary entrance.
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Plate 2. Shell debris deposited beneath pole moored vessels in Ligar Estuary entrance.
3.3.2 Swing moorings
Traditional swing moorings hold vessels at the bow via one or two anchors or blocks (Plate
3). Vessels settle on the benthos at a variety of locations usually determined by
combinations of tide and wind. The vessel in Plate 3 often settle facing into the outgoing
tide leaving a number of localised indentations or depressions where the keels have
previously settled. Some swing moored vessels have been attached from the bow and the
stern (Plate 4). Again tide and wind influenced the location where the vessel settles,
however its swing may be further limited by the stern anchor. In all cases, no scraping of the
surface sediments was observed. Vessels appear to settle and are not dragged across the
sediment surface.
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Plate 3. Traditional swing mooring in Moutere Inlet. Note keel settlement depressions.

Plate 4. Swing mooring with bow and stern moorings.

Davidson Environmental Ltd.

Page 11

Specialists in research, survey and monitoring

4.0

Known biological features and issues at mooring sites

The mooring areas in Tasman and Golden Bays (Waimea Inlet to Whanganui Inlet) are
located in one or more habitat types including:






Estuarine intertidal.
Estuarine tidal channels.
Estuarine subtidal channels.
Coastal intertidal flats.
Coastal subtidal.

Sites with known biological, ecological or scientific value have been identified from within or
close to some of these mooring areas (Davidson and Moffat 1990; Davidson 1990; Davidson
et al. 1993; Elliot 1989; Schuckard and Mellville 2013; Robertson and Stevens 2008, 2009;
2012, Davidson et al. 2013).
A number of coastal areas have been identified with significant conservation values in the
Tasman District Council Plan. The top of the South Island is generally regarded as unique in
New Zealand for a variety of reasons:







Three Marine Reserves (Te Tai Tapu, Tonga Island, Horoirangi).
A coastal National Park (Abel Tasman).
Internationally recognised bird areas (e.g. Farwell Spit).
Unique and varied seascapes and landforms.
Numerous estuaries and sheltered bays.
A high number of status marine species.

In the following sections each proposed mooring area is described. In particular these
section outline:
1.
2.
3.
4.
5.
6.

A summary of biological values.
The relative importance of biological values.
A description of each mooring area
Summary of known or predicted habitats, species and/or biological values.
Issues and threats.
Recommendations based on biological criteria.
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4.1

Mangarakau Wharf mooring area (Whanganui Inlet)

Whanganui Inlet is the first estuary in New Zealand to be protected by a combination of
Marine Reserve and Wildlife Management Reserve (1994). The estuary is 2,774 ha,
surrounded by a variety of forest types, a small settlement at Rakopi, isolated houses and
pasture predominantly located on the north head (Davidson 1990). Davidson (1990) stated
that approximately 30 species of marine fish use the inlet at some stage of their life cycle
and is an important breeding and nursery area for snapper, flatfish, kahawai and whitebait.
Many fish enter the estuary to take advantage of the rich food supply found in eelgrass beds
and intertidal sand flats. The estuary provides habitat for status species such as banded rail,
banded dotterel and Australasian bittern. Overall, Whanganui Inlet is the best example in
Nelson/Marlborough of an estuary in a relatively intact and natural state (Davidson et al.
1993). Davidson (1990) compared biological values with three other estuaries in the Sound
Island using a standard set of criteria and concluded Whanganui Inlet had the highest score.
Mooring location: Adjacent to Mangarakau wharf, Whanganui Inlet.
Proposal: create new mooring area.
Existing moorings: two non-consented or expired moorings located in channel and are
within the proposed mooring area. One consented wharf is located adjacent to the
proposed mooring area.
Sea protection: Surrounded by Te Tai Tapu Marine Reserve.
Adjacent terrestrial protection/ownership: Road reserve, North-west Nelson Forest Park.
Terrestrial vegetation: Regenerating scrub , pockets of scrub and forest (Davidson 1990).
Marine habitats inside mooring area: Subtidal estuarine channel, intertidal flats (very fine
sand, eelgrass (see habitat map In: Davidson 1990) (Figure 1).
Wildlife: A variety of birds utilise Whanganui Inlet as a feeding area (Davidson 1990). The
proposed mooring area is not recognised as an important area for birds, however it is part
of the greater area of the estuary utilized by birds.
Human modification: Most of the terrestrial catchment is protected and is in varying stages
of regeneration. Historically the area was cleared of vegetation and a variety of raw
resources such as flax, coal and wood removed. Estuarine contamination levels have not
been established, but they are likely to be low compared to many estuaries in the region
that are close to larger towns and cities. The derelict wharf and associated reclamation has a
number of small buildings and a launching ramp. The estuary is relatively natural with few
existing human impacts.
Proposed mooring area: The proposed mooring area covers an area excluded from the
marine reserve. The proposed mooring area extends over both subtidal and intertidal
habitats. The most sensitive habitat is likely to be eelgrass located on the offshore sand
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flats. Although widespread in the wider estuary, this habitat is an important part of the
estuarine food chain and is known to be adversely impacted by mooring chains. The habitats
and species in the subtidal channel have not been described, however it is probable that
they are comparable to other parts of the main channel that extend from Pah Point to the
western end of Whanganui Inlet.
Recommendations on biological grounds:


Avoid intertidal habitats by limiting the proposed mooring area to the subtidal
channel.

Figure 1. Mangarakau Wharf and adjacent channel (aerial December 2004).

4.2

Golden Bay

Golden Bay is a relatively shallow semi enclosed body of water, sheltered to the north by
Farewell Spit and to the southeast by Abel Tasman National Park. The Bay supports
numerous estuaries that are regarded as nationally important. These are Puponga Inlet;
Pakawau Inlet; Waikato Spits Inlet and saltmarsh; Ruatanhiwha Inlet; Parapara Inlet and
sandspits; Onekaka Estuary and sandspit; Onahau Estuary; Waitapu Estuary; Motupipi
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Estuary; Ligar Estuary; Wainui Inlet and the section of coast between Pohara and Abel
Tasman Point. All of which provide nesting, roosting, and feeding habitat for estuarine
species and wading birds including the royal spoonbill, banded rail, banded dotterel, South
Island fernbird, spotless crake, variable oystercatcher, Australasian bittern, and Caspian
tern.
4.2.1 Milnthorpe mooring area (Parapara Estuary)
Robertson and Stevens (2012) described the Parapara Estuary as “a moderate-sized (195
ha), shallow, well-flushed, seawater dominated, tidal lagoon type estuary with one tidal
opening, one main basin and extensive saltmarsh and seagrass beds. A large embayment (22
ha) is cut off from the main body of the estuary by a causeway (State Highway 60). The
catchment is mostly undeveloped and dominated by native forest (96%) and exotic forestry
(2%). Developed pasture is only 1% of the catchment. Sand spits to the north and south
enclose the inlet from the open sea. On the northwest shore a limestone band is exposed
and freshwater springs bubble up through the mudflats nearby.”
Roberston and Stevens (2012) stated “ecologically, habitat diversity is high with much of its
intertidal vegetation intact, extensive shellfish beds, large areas of saltmarsh (21% of
estuary), some seagrass (0.6% of estuary), rocky platforms and sand dune. However, the
estuary is excessively muddy (25% soft mud), the southern end has been modified, and a
causeway and road cuts through the western area. The lagoon area upstream of the
causeway is poorly flushed, through inadequate culvert drains, and consequently has
excessive sedimentation and degraded habitat. The estuary is recognised as a valuable
nursery area for marine and freshwater fish, an extensive shellfish resource, and is very
important for birdlife”. Davidson et al. (1993) stated “the tip of the southern sand spit is an
important high tide roost for banded dotterel, Caspian tern and variable oystercatcher.”
Mooring location: Tidal embayment west of wharf, Parapara Estuary, Milnthorpe.
Proposal: create new mooring area.
Existing moorings: Three consented swing moorings (presently located outside the
proposed mooring area) and three non-consented swing moorings (located inside the
proposed mooring area). One consented jetty and a non-consented fixed mooring is located
outside the proposed mooring area.
Proposed mooring area: The proposed mooring area extends over approximately half of a
small embayment located west of the old wharf. The proposed mooring area extends over
mostly intertidal habitats. Robertson and Stevens (2012) recorded the area as firm mud and
sand which is widespread in the Parapara Estuary.
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Figure 3. Parapara Estuary and proposed mooring in red (aerial 2013).
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Road reserve, private land. Walkway exists
along terrestrial edge.
Terrestrial vegetation: Regenerating native vegetation with some larger trees and some
exotic trees.
Marine habitats inside mooring area: Most of the 0.57 ha mooring area is dominated by
alluvial cobble and pebble substrata with a surface component of silt and clay (Figure 4).
Areas close to the minor channels that drain the area are characterised by fine substratum
composed of combinations of sand, fine sand and silt and clay. Cockles and cockle shells are
common in these fine substratum areas. Sea rushes and a sedge species are present along
the high tide shore north of the mooring area. An area of eelgrass was observed east of the
mooring area adjacent and within the secondary channel (Figure 4).
Wildlife: A variety of birds utilise Parapara Inlet (Knox et al. 1977; Davidson et al. 1993).
Robertson and Stevens (2012) rated the estuary as very important to birdlife and it is likely
this area is utilized by birds, particularly waders. No birds were observed feeding within the
mooring area during the collection of habitat data, however areas adjacent and within the
secondary channel provide good habitat for feeding waders.
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Human modification: Most of the terrestrial catchment is in varying stages of regeneration.
Historically the area has been cleared of vegetation. Estuarine contamination levels have
not been established, but it is likely they are low compared to estuaries close to larger
towns and cities in New Zealand. Much of the adjacent coastal areas have been developed
for low density housing. The marine environment is considered to be in a relatively natural
state compared to estuaries close to larger towns and cities in New Zealand.
Recommendations on biological grounds:



No modification to the proposed mooring areas is suggested on biological grounds.
The habitats located within the mooring area are either robust (cobble/pebble and
silt) or are widespread in the wide estuary (sand, fine sand and silt substrata).
Habitats of importance in the vicinity (but not within) the mooring area include:
eelgrass bed, rush and sedge habitat, secondary estuarine channel.

Figure 4. Habitat located in mooring area. Note eelgrass, rush and channel features.

Davidson Environmental Ltd.

Page 17

Specialists in research, survey and monitoring

4.3

Abel Tasman coast

The Abel Tasman coast stretches from Pohara in the north to the Riwaka River in the south.
The coast is renowned for its golden beaches, rocky outcrops (comprised of granite with
some limestone and marble), sandy estuaries and the world famous Abel Tasman Coast
Track. Tonga Island Marine Reserve has been established alongside the National Park and
covers an area of 1,835 ha, extending 1.8 km offshore.
4.3.1 Ligar mooring area (Ligar Inlet/Tata Estuary)
Robertson and Stevens (2012) described the Tata Beach Estuary as “a small (17 ha), shallow,
well-flushed, seawater-dominated, tidal lagoon type estuary with a small amount of
saltmarsh which discharges into Ligar Bay. Sediments are granite alluvium derived from the
steep erodible hill country to the east. The granite catchment is highly erodible and land
disturbance could lead to excessive sediment inputs to the estuary.” The authors ranked its
use as high stating “it is valued for its aesthetic appeal, its biodiversity, shellfish collection,
bathing, whitebaiting, fishing, boating, walking, and scientific appeal. Evidence of early
Maori occupation is found throughout the area.” Much of the catchment is pine plantation
with areas of native regeneration and pasture on the lower slopes.
With respect to ecological values Roberston and Stevens (2012) stated “habitat diversity is
moderate and includes un-vegetated tidal flats, saltmarsh, seagrass, and herbfields.
However, significant areas of saltmarsh and natural vegetated margin have been lost. A
causeway for vehicle traffic cuts through saltmarsh habitat in the upper estuary and exotic
plant growth is common around the margins, as is residential development. In addition, the
estuary is excessively muddy (35% is soft mud). The estuary is recognised as a valuable
nursery area for marine and freshwater fish, a shellfish resource, and important for birdlife”.
Davidson et al. (1993) stated “banded rail (G. Elliot, pers. comm.) and South Island fernbird
are present along the western edge of the estuary and a small number of waders feed along
the main channel.”
Mooring location: Tidal embayment located inshore of a cobble fore-shore and a sand spit
at the entrance to the Estuary.
Proposal: create new mooring area.
Existing moorings: 13 unconsented swing moorings are located within the proposed area.
Another 9 are located west or further into the estuary. A number of fixed moorings or jetties
are located outside the proposed mooring area.
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Figure 4. Tata Estuary entrance into Ligar Bay (April 2013).
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Road reserve, private land.
Terrestrial vegetation: Residential, regenerating scrub.
Marine habitats inside mooring area: The main tidal channel linking the estuary with Ligar
Bay flows through this area and has a major impact on the habitats that dominate this area
(Figure 4). Most of the proposed 0.801 ha mooring area is dominated by coarse and medium
sands with a strong component of dead whole and broken shell (Figure 5). Mud substratum
is restricted to the northernmost portion of the mooring area where tidal flows are likely to
be lower. Coarsest sands and shell substratum is located in the northern area of the
proposed mooring area where tidal currents on the outgoing tides are strongest. Cockles,
pipis and cockle shell appears common over the area. A relatively large area of eelgrass was
observed east of the mooring area adjacent to the sand spit (Figure 5). A small mussel bed
dominated by the small black mussel (Xenostrobus pulex) was observed within the proposed
mooring adjacent to the main channel.
Wildlife: A variety of birds use Ligar Beach and Estuary (Robertson and Stevens 2012).
Robertson and Stevens (2012) rated the estuary as important to birdlife and it is likely this
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area is utilized by birds, particularly waders and herons. During the habitat mapping, 30
oystercatchers were observed feeding on the coast sand area located on the northern side
of the seaward entrance (Figure 5).

Figure 5. Habitat map for Ligar Estuary mooring site.
Human modification: Robertson and Stevens (2012) stated 13% of the catchment was clad
in native forest, 60% in exotic forest, 26% in pasture. Much of the terrestrial vegetation
around the immediate edges of the estuary is in varying stages of regeneration, however
residential development and the road often reach the estuarine margins. Historically the
area has been cleared of its original vegetation. Areas of saltmarsh have been reclaimed
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along the north-eastern margins. Robertson and Stevens (2012) reported that the estuary
was subjected to excess levels of mud derived from the catchment. Estuarine contamination
levels have not been established, but it is likely they are low compared to estuaries close to
larger cities in New Zealand.
Proposed mooring area: The proposed mooring area extends over a central strip in the
entrance to the Estuary. The proposed mooring area is over an area located between the
outer cobble shore and the inner sand spit. Sensitive and biologically important habitats are
located adjacent and within parts of the proposed mooring area. Apart from the small area
of mud and sand, the habitats and substrata recorded in the entrance have not been
recorded from the estuary proper (see habitat map In: Robertson and Stevens 2012).
Recommendations on biological grounds:




It is recommended that the northern part of the proposed mooring area be excluded
from consideration as this main channel supports a variety of habitats less common
in Nelson/Marlborough estuaries (Figure 6). Of particular significance are the small
mussel beds and current swept coarse sand substratum that likely supports high
numbers of juvenile pipis.
An area at the south western end of the proposed mooring site could replace the
removed area as this area supports habitats widespread in Nelson/Marlborough
Estuaries (Figure 6).

Figure 6. Exclusion zone (pink) and potential additional area for mooring (green).
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4.3.2 Boundary and Glasgow Bays (Abel Tasman National Park)
Davidson (1992) described the Abel Tasman National Park coast (92 km) as combinations of
sandy beaches, sandy estuaries and granite rocky coasts. The coast is a high use area and is
internationally recognised for its scenic values. Davidson (1992) reported a low biomass of
marine algae, a high diversity of reef fish, however, the abundance of edible fish species was
low. The author recognised 12 subtidal habitat types and their approximate locations were
mapped. Important areas for sea birds were also mapped along the Abel Tasman coast
(Davidson 1992).
The proposed mooring areas located in Boundary and Glasgow Bays have not been
surveyed, however, substrate maps produced by Davidson (1992) cover these areas and
provide a general description of substratum. A site located approximately 160 m east of the
Boundary Bay mooring area has been used as a biological monitoring site since 1994
(Davidson and Richards 2013).
Mooring locations: Subtidal areas located in Boundary Bay and Glasgow Bay.
Proposal: create one new mooring area in each bay.
Existing moorings: Boundary Bay has 8 consented swing moorings, all located within the
proposed mooring area.
Glasgow Bay has 10 consented swing moorings, all located within the proposed mooring
area.
Five unconsented fixed moorings or jetties and one consent for the same exist in Torrent
Bay Estuary.
Sea protection: National Park above mean high water and private titles. The intertidal area
between mean high water and mean low water is protected by the Abel Tasman Foreshore
Scenic Reserve and has its own Management Plan and Administration Committee.
Adjacent terrestrial protection/ownership: Private land. National Park is located inland of
private coastal land on the higher slopes.
Terrestrial vegetation: Regenerating scrub/forest
Marine habitats inside mooring area: Subtidal (shelly/sandy mud see Davidson 1992).
Wildlife: Not identified as an important bird area (Davidson 1992). A variety of birds utilise
the rocky coast (e.g. reef heron, oyster catcher) and offshore waters (terns, shearwater),
however these areas are moderate to low importance compared to other areas along the
remainder of the Abel Tasman coast.
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Figure 7. Boundary and Glasgow Bays, Abel Tasman (January 2011).
Human modification: Most of the terrestrial vegetation around the edges of this coast is in
varying stages of regeneration. Historically the area has been cleared or burnt of its original
vegetation. Contamination levels along the Abel Tasman coast are relatively low compared
to coastal areas near larger towns and cities (Davidson and Freeman 2013). Occasional
recreational dredging for scallops occurs in the Torrent Bay area. The estuaries and inshore
subtidal environment or the Abel Tasman coast are, however, in a relatively natural state.
Proposed mooring area: The proposed mooring areas extend over relatively low gradient
shelly, sandy mud substratum (Davidson 1990). This habitat type is widespread along
inshore areas of the Abel Tasman coast. No sensitive or important habitat have been
identified from this area, however, the area has not been the subject of a high resolution
survey. Davidson and Richards (2013) have sampled an area close to Boundary Bay (1994 –
2013) and have described the soft bottom environment as relatively uniform shell, sand and
mud substrata. No horse mussel, red algae or scallop beds have been observed at their
sample site.
Recommendations on biological grounds:


No modifications to the proposed mooring areas are suggested.
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4.3.3 Otuwhero Inlet (Abel Tasman coast, Marahau)
Robertson and Stevens (2012) described Otuwhero Inlet as “a moderate-sized (95 ha),
shallow, well-flushed, seawater-dominated, tidal lagoon type estuary with one tidal
opening, one main basin, a small tidal arm and a large freshwater influenced saltmarsh
separated by a causeway. It has a double sand pit (700 m long) largely vegetated in exotic
weeds. Much of the estuary catchment is forest (primarily exotic 46%), with intensive
pastoral use at 10%. The granite catchment is highly erodible and land disturbance has led
to excessive sediment inputs to the estuary.”
With respect to ecological values Roberston and Stevens (2012) stated “habitat diversity is
high and includes a community sequence including un-vegetated tidal flats, saltmarsh,
seagrass (on the delta area at the mouth), herb-fields, freshwater wetland, and two forest
remnants. However, significant areas of saltmarsh and natural vegetated margin have been
lost. Currently, saltmarsh occupies 36% of the estuary whereas historically it was
approximately 40-50% and much of the terrestrial margin is covered in pines or scrub. In
addition, the estuary is excessively muddy (10% soft mud). The inlet is recognised as a
valuable nursery area for marine and freshwater fish, an extensive shellfish resource, and is
very important for birdlife.” Status species including banded rail, fern-bird, marsh crake, and
bittern are present (Walker, 1987).

Mooring location: Tidal embayment located on the western side of the spit and within the
Otuwhero Estuary proper.
Proposal: create new mooring area.
Existing moorings: 12 unconsented swing moorings are located within the proposed area.
Another 9 moorings are located inside and outside the estuary. Two unconsented fixed
moorings are located outside the proposed area.
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Road reserve, private land.
Terrestrial vegetation: Residential, regenerating scrub/forest.
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Figure 8. Proposed mooring area in the spit area of Otuwhero Inlet (aerial 2013).
Marine habitats inside mooring area: Intertidal flats are combinations of mobile sand, firm
sand, fine sand see Davidson and Richards 2004, Robertson and Stevens 2012). Based on
habitat mapping conducted during the present study, the proposed mooring area is
dominated by combinations of medium and coarse sands with dead and broken shell (Figure
9). Areas of mega ripples are located within this habitats zone where currents are strongest.
Westwards and also in the small embayment between the spit islands are areas of fine
sand/silt. Mud substratum is located at the northern end and extends along the inshore side
of the spit northwards towards the main road. A small tidal channel and a number of pools
are also present.
Wildlife: A variety of birds utilise Otuwhero Inlet (Robertson and Stevens 2012). Robertson
and Stevens (2012) rated the estuary as important to birdlife and it is likely this area is
utilized by birds, particularly waders and herons. Variable oyster catcher and dotterel may
now or may have historically bred in this area. Both are vulnerable to disturbance. During
habitat mapping black-backed gull, grey duck and a white-faced heron were observed.
Human modification: Robertson and Stevens (2012) stated 28% of the catchment was clad
in native forest, 46% in exotic forest, 25% in pasture. Much of the terrestrial vegetation
around the immediate edges of the estuary is in an advanced state of regeneration,
however residential development and the road often reach the estuarine margin.
Historically the area has been cleared of its original vegetation. Areas of saltmarsh have
been reclaimed along the western margins. Robertson and Stevens (2012) reported that the
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estuary was subjected to excess levels of mud derived from the catchment. Estuarine
contamination levels have not been established but it is likely they are low compared to
estuaries close to larger cities in New Zealand.

Figure 9. Habitat map for proposed mooring area in Otuwhero Inlet.
Proposed mooring area: The proposed 1.864 ha mooring area is located on the inshore
western side of the spit. No sensitive or important habitats have been identified from this
area. Robertson and Stevens (2012) recorded the area as firm sand. Davidson and Richards
(2004) reported an area of finer sand located within the small embayment to the north-west
of the proposed mooring area. Present mapping shows the site is dominated by medium
and coarse sands and shell. These substrata are widespread in the estuary.
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Recommendations on biological grounds:






The sand spits may be utilized by variable oyster catcher and dotterel. Establishment
of a mooring area near the tips of the spit may increase or at least maintain the
present level of human activity in the area. Positioning of the mooring area should
consider the potential for bird disturbance.
It is suggested that the southern boundary of the proposed mooring area be
relocated further northwards and away from the southern parts of the spit where
bird use is likely highest.
Habitats to the north of the proposed mooring area (i.e. mud and fine sands) are
widespread in the estuary and would be suitable for consideration to replace the
reduced mooring space in the south.

4.3.4 Kaiteriteri (Abel Tasman Coast)
Kaiteriteri is composed of the same range of substrata known from the greater Abel Tasman
coast (i.e. combinations of sandy beaches, sandy estuaries, and granite rocky coasts)
(Davidson 1992). Kaiteriteri is a very high use area with motor camps, shop, restaurants,
cafes and adventure operators. Considerable human modification of the bay and estuary
has occurred including reclamation, roading and subdivision. The marine biology of the area
has, however, had little study. Davidson and Chadderton (1994) established a rocky sample
site on a reef near little Kaiteriteri. The authors reported a low biomass of marine algae and
high numbers of invertebrate grazers. The authors stated the rocky site was comparable to
the granite substrata along the National Park coast.
Mooring locations: Subtidal area located in Kaiteriteri Bay.
Proposal: Create two new mooring areas and a casual anchoring area.
Existing moorings: 20 consented swing moorings are located within the proposed mooring
areas with a further two moorings located in the casual anchoring area. Three unconsented
swing moorings are located outside the proposed areas.
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Recreation reserve, Maori land, private land
and road.
Terrestrial vegetation: Regenerating scrub/forest, exotic trees and residential plantings.
Marine habitats inside mooring area: Subtidal (unknown soft substrata, probably
shelly/fine sand/mud). The proposed mooring areas have not been biologically surveyed.
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Wildlife: A variety of birds utilise the adjacent rocky coast (e.g. reef heron, oyster catcher)
and offshore waters (terns, gulls), however the areas is moderate to low importance
compared to other bird habitats located along the Abel Tasman coast.

Figure 10. Kaiteriteri and headland (January 2013).
Human modification: Most of the terrestrial vegetation around the adjacent headland and
island is regenerating. The coast to the north is highly modified by a road, car parks, ramp,
and residential housing. Contamination levels along the Abel Tasman coast are relatively
low compared to coastal areas near larger towns and cities (Davidson and Freeman 2013)
No testing has occurred at Kaiteriteri, but there is a possibility of some contamination
originating from boat hulls and the adjacent modified catchment.
Proposed mooring area: The proposed mooring areas extend over relatively low gradient
soft substratum. This habitat type is widespread along inshore areas of the Abel Tasman
coast. No sensitive or important habitat have been identified from Kaiteriteri, however, the
area has not been the subject of a biological survey.
Recommendations on biological grounds:


No modification to the proposed mooring areas is suggested.
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4.3.5 Stephens Bay (Abel Tasman Coast)
Stephens Bay is composed of the same range of substrata known from the greater Abel
Tasman coast (i.e. combinations of sandy beaches, sandy estuarine flats, and granite rocky
coasts (Davidson 1992). Stephens Bay has a small car park and is dominated by residential
development. Considerable human modification of the catchment has occurred including
land clearance, roading and subdivision. The marine biology of the area has, however, had
little study. Based on other work along the Abel Tasman coast (Davidson 1992, Davidson and
Chadderton 1994, Davidson and Freeman 2013, Davidson and Richards 2014) it is expected
that subtidal rocky and soft shore habitats will be comparable to the greater Able Tasman
coast and National Park. The existing and proposed mooring areas located in Stephens Bay
have not been biologically surveyed.

Figure 11. Stephens Bay (January 2013).
Mooring location: Subtidal area located in Stephens Bay.
Proposal: create a new mooring area offshore of existing mooring area.
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Existing moorings: 8 consented swing moorings in existing mooring area, two consented
swing mooring located in proposed mooring area. One consented mooring located inshore
of both areas.
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Private land, Council Reserve and road.
Terrestrial vegetation: Regenerating scrub, residential plantings.
Marine habitats inside mooring area: Subtidal (unknown soft substrata, probably
shelly/fine sand/mud).
Wildlife: A variety of birds utilise the adjacent rocky coast (e.g. reef heron, oyster catcher)
and offshore waters (terns, gulls), however the area is of moderate to low importance
compared to other areas along the Abel Tasman coast.
Human modification: Most of the terrestrial vegetation around the adjacent headland and
island is regenerating. The coast to the north and west is highly modified by a road, car
parks, ramp, and residential housing. Contamination levels along the Abel Tasman coast are
relatively low compared to coastal areas near larger towns and cities (Davidson and
Freeman 2013)
Proposed mooring area: The proposed mooring area extends over relatively low gradient
soft substratum. This habitat type is widespread along inshore areas of the Abel Tasman
coast. No sensitive or important habitat have been identified from Stephens Bay, however,
the area has not been the subject of a biological survey.
Recommendations on biological grounds:


No modification to the proposed mooring area is suggested on biological grounds.

4.3.6 Tapu Bay (Abel Tasman coast)
Robertson and Stevens (2012) included this area into a larger unit encompassing the
Motueka Estuary delta. The authors described the coastal intertidal flats as “consisting of a
short, narrow and shallow tidal river mouth estuary that discharges onto a broad delta
(~700 ha), with associated tidal lagoon estuaries located to the north (Riwaka 15 ha) and
south (Motueka 76 ha). The river mouth estuary and delta has a high freshwater inflow and,
as a consequence, is not very susceptible to having water and sediment quality problems. A
series of islands and spits occupy the delta area and includes discharges from other smaller
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streams and rivers (e.g. Riwaka River). At low tide, most of the estuary/delta consists of
exposed sandy or cobble tidal flats. Much of the Motueka catchment is forest, with pastoral
use at 16%. The majority of the sediment and nutrient load from the river is discharged and
settles into the subtidal plume area in Tasman Bay (Tuckey et al. 2006).”

Figure 12. Tapu Bay area with proposed mooing indicated in red (January 2011).
With respect to ecological values Roberston and Stevens (2012) stated “Ecologically, habitat
diversity is moderate with much of its intertidal vegetation intact, and moderate areas of
saltmarsh (4.3% of estuary) and herbfield (3.5%) (Tuckey et al. 2004). However, the natural
vegetated margin of the greater Motueka delta flats has been lost and is now developed for
grazing. Also, since 1947 at least 33ha of saltmarsh has been drained and converted to
pasture. Evidence also indicates a further loss of 200-300 ha prior to 1947 (Tuckey et al.
2004). The estuary/delta is recognised as a valuable nursery area for marine and freshwater
fish, is rich in shellfish, and a major feeding ground for wading birds.”
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Mooring location: Tidal flats located north-east of the Riwaka River channel.
Proposal: create new mooring area.
Existing moorings: 7 unconsented swing moorings are located within the proposed area.
Another 8 unconsented moorings are located outside the proposed mooring area.
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Private land, Council Reserve.
Terrestrial vegetation: Residential, regenerating fringe.
Marine habitats inside mooring area: The proposed mooring area is dominated by
expansive intertidal flats composed of combinations of sand, fine sand and silt substrata
(Figure 13). A small tidal channel is present in the south-eastern corner of the proposed
mooring site. This channel supports eelgrass. Eelgrass is also present along the northern
parts of the proposed mooring area (Figure 13).

Figure 13. Habitats from the proposed mooring area in Tapu Bay.
Wildlife: A variety of birds utilise the Motueka delta (Robertson and Stevens 2012).
Robertson and Stevens (2012) rated the estuarine flats as very important to birdlife and it is
likely this area is utilized by birds, particularly waders and herons. During habitat mapping a
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total of 7 black-backed gulls and 1 pied oyster catcher were observed within the mooring
area, however it is likely more waders would be present as the tide rises and falls over flats.
Human modification: Much of the terrestrial vegetation around the immediate edges of the
estuarine flats has been developed for residential sections. A fringe of native scrub/forest
exists around much of the coastal margins. Historically the area has been cleared of its
original vegetation. Little or no reclamation has occurred in this bay. Estuarine
contamination levels have not been established, but it is likely they are low compared to
estuaries close to larger cities in New Zealand.
Proposed mooring area: The proposed mooring area is relatively large and is entirely
intertidal. The areas of eelgrass located along the south eastern boundary and the northern
side of the mooring area are biologically important. Robertson and Stevens (2012) coarse
scale habitat map recorded the area as mobile and firm sand and the present mapping
confirms the area is dominated by firm sands, fine sands and a small component of silt. This
substrata type is widespread in the Motueka to Riwaka sand flats.
Recommendations on biological grounds:


Exclude eelgrass habitats from the proposed mooring area (Figure 14).

Figure 14. Suggested areas to remove from the proposed mooring area (red).
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4.4

Tasman Bay coast

4.4.1 Moutere delta (Tasman Bay)
Robertson and Stevens (2012) described this area as part of the Moutere Inlet and adjacent
delta. The authors described the intertidal flats in the Moutere delta as “an extensive
coastal tidal flat delta (243ha) located inshore of the Motueka sandspit. Much of the
sheltered tidal flat area inside the spit consists of soft mud, backed by the highly modified
Motueka beachfront (seawalls, roads and houses).” The spit and associated delta supports
extensive beds of cockles, pipi, and tuatua being major feeding grounds for wading birds
(Walker 1987).

Figure 15. Moutere Inlet sand spit delta (right) and Moutere Inlet mooring locations (left)
(aerial 2011).
Mooring location: Tidal flats and shallow channel inside the Motueka sand spit.
Proposal: create new mooring area.
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Existing moorings: 17 unconsented swing moorings are located within the proposed area.
Another 13 unconsented moorings are located outside the proposed mooring area.
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Private land, road.
Terrestrial vegetation: Residential plantings, scrub and grassed fringe.
Marine habitats inside mooring area: Intertidal flats dominated by firm fine sand and silt
substrata. A shallow tidal channel is located offshore of the proposed mooring area.
Wildlife: A variety of birds utilise the Motueka sand spit and delta (Robertson and Stevens
2012). Robertson and Stevens (2012) rated the estuarine flats and sand spit as very
important to birdlife and it is likely this area is utilized by birds, particularly waders and
herons.
Human modification: Much of the terrestrial vegetation around the immediate edges of the
estuarine flats has been developed for residential sections. Historically the area has been
cleared of its original vegetation and a variety of protection works have been installed at
and above high water (Plate 5). Reclamation has likely occurred in this area and also the
wider estuarine area around Moutere Inlet (Tuckey et al 2004). Estuarine contamination
levels are low (Gillespie and Clark 2006).

Plate 5. Moutere delta erosion protection.
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Proposed mooring area: The proposed mooring area consists of intertidal flats adjacent to
the offshore subtidal channel. No sensitive or important habitats have been identified from
this area. Robertson and Stevens (2012) coarse habitat map recorded the area as mud with
small fringe areas of coarser substrata. Habitat mapping conducted during the present study
confirms the area is dominated by relatively uniform firm fine sand with a component of silt
that increases towards the north.
Recommendations on biological grounds:




The Motueka sand spit and delta is recognised as an important area for wading birds.
The positioning of a new mooring therefore needs careful consideration. No detailed
data on bird use has been produced for the proposed mooring area. In light of the
areas importance to birds and the lack of data, it is suggested that this area be
rejected as a new mooring location until such time as information of bird
use/importance is produced and assessed.
Based on substrata present at the site, no modifications to the proposed mooring
area are recommended.

4.4.2 Moutere Inlet marina (Tasman Bay)
Robertson and Stevens (2012) described Moutere Inlet as “a moderate-sized (762 ha),
shallow, well-flushed, seawater-dominated, tidal lagoon type estuary with two tidal
openings, one main basin, several tidal arms separated by causeways.” Further they stated
“ecologically, habitat diversity is moderate but significant areas of high value habitat have
been lost. Currently, saltmarsh occupies 8% of the estuary and seagrass 0.1%. Prior to 1947,
saltmarsh was double the current area (Clark and Gillespie 2006). In addition, the estuary is
excessively muddy (22% is soft mud), particularly the sheltered delta basin, and the natural
vegetated margin has been lost and is now developed for grazing and horticulture (Clark et
al. 2006). The inlet is recognised as a valuable nursery area for marine and freshwater fish,
an extensive shellfish resource, and is important for birdlife. Toxicant indicators (heavy
metals) are low (Gillespie and Clark 2006).”
Mooring location: Tidal flats and shallow channel west of Moutere marina.
Proposal: Reduce the size of the current mooring area.
Existing moorings: Approximately 24 unconsented swing moorings are located within the
existing mooring area. Another 2 consented moorings are also located inside the reduced
mooring area.
Sea protection: No marine protection.
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Adjacent terrestrial protection/ownership: Private land, marina, Talley’s facility, road.
Terrestrial vegetation: Residential plantings, horticulture, grassed fringe.
Marine habitats inside mooring area: Intertidal flats are dominated by mud (see Robertson
and Stevens 2012). Based on habitat mapping conducted during the present study, a cobble
and pebble area is located around the fringe of the offshore island. This hard substrata
connects with a man-made bank of similar substrata that extends along the western side of
the channel that drains the northern embayment cut off by the road causeway (Figure 16).
Pools form part of the proposed mooring area. The small island to the south-west of the
mooring area supports estuarine plants, however these are located outside of the mooring
area.
Wildlife: Waders are the most likely species to utilize this area, however the level of use is
likely to be moderate to low compared to the Motueka sand spit and Moutere Delta. During
habitat mapping, 7 oyster catchers and one white faced heron were observed feeding in the
mooring area. Of note was the presence of 5 spoonbills roosting in a pine tree located on
the small island. It is likely they also feed in this area on occasion.
Human modification: Most of the terrestrial area around the immediate eastern edges of
the estuarine flats has been developed for the Moutere marina and causeway. Historically
the area has been cleared of its original vegetation. Reclamation has likely occurred in this
area and also the wider estuarine area around Moutere Inlet (Tuckey et al, 2004). Estuarine
heavy metal contamination levels are low (Gillespie and Clark 2006).
Proposed mooring area: The proposed reduction to the existing mooring area represents a
relatively large reduction. The reduced area supports a range of tidal heights and includes
areas of herb field. Substrata in the reduced mooring areas are found throughout the inlet.
Recommendations on biological grounds:



No modifications to the proposed mooring area to avoid habitats or species of
interest are suggested.
The proposed reduction to the considerably larger existing mooring area represents
a biological improvement as it removes large areas of herb field vegetation from the
mooring area.
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Figure 16. Habitat map for the Moutere Inlet proposed mooring area.
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4.4.3 Mapua Channel and Grossi Point (Waimea Inlet)
Robertson and Stevens (2012) described Waimea Inlet as “a large (3,345 ha), shallow, wellflushed, seawater-dominated, tidal lagoon type estuary with two tidal openings, two main
basins, and several tidal arms. Catchment land use is mixed with forest occupying 69% and
prime pastoral 20%.” The authors stated “ecologically, habitat diversity is high with much of
its intertidal vegetation intact, moderate areas of saltmarsh (10% of estuary), some seagrass
(1% of the estuary, located predominantly in the eastern basin near Saxton Island) and a
small subtidal sponge-dominated community (by Rough Island). However, a large proportion
of the estuary is soft muds (55%) and most of the natural vegetated margin has been lost
and is now developed. Also, since 1946 at least 83 ha of saltmarsh has been reclaimed and
developed. The invasive weed, Spartina anglica, occupied large areas of the estuary in the
1980’s (40-50 ha in 1985) after it was introduced to promote reclamation and stabilisation
of soft muds entering from the catchment. In the early 1990’s, it was eradicated. Despite
the muddy nature of the estuary sediments, the inlet is recognised as a valuable for birdlife,
nursery area for marine and freshwater fish, and shellfish.
Mooring locations: Mapua Channel and west of Grossi Point.
Proposal: An existing mooring area is located in the Mapua main channel and tidal flats
extending to Grossi Point. A reduction of intertidal areas has been proposed. New mooring
areas are proposed for (a) the main channel and (b) west of Grossi Point.
Existing moorings: Approximately 19 consented swing moorings are located within the
existing mooring area. Another 11 consented moorings are located in the new proposed
mooring areas. Four unconsented moorings are located inside the new proposed mooring
areas.
Sea protection: No marine protection.
Adjacent terrestrial protection/ownership: Private land, wharf and building, ramp, road,
Council land.
Terrestrial vegetation: Residential plantings, grassed fringes, forestry, regenerating scrub.
Marine habitats inside new mooring areas: A small area of intertidal flat is located in the
area west of Grossi Point (mud see Robertson and Stevens 2012). The remainder of the
newly proposed mooring areas is subtidal channel.

Davidson Environmental Ltd.

Page 39

Specialists in research, survey and monitoring
Wildlife: Waders and herons are the most likely species to utilize this area. Highest use
areas are located in the intertidal flats located between the southern-most proposed
mooring areas. Bird use in this area is high.

Figure 11. Mapua Channel and Grossi Point (December 2012).
Human modification: Most of the terrestrial area around the immediate edges of the
estuarine flats has been developed for the Mapua settlement. Historically the area has been
cleared of its original vegetation. Heavy metal, herbicide and pesticide contamination levels
in the estuarine sediments are patchy and range from low to high (CH2M Hill 2007,
Davidson et al. 2010, 2011, 2012).
Proposed mooring area: The proposed reduction to the existing mooring area is relatively
large and removes much of the intertidal areas along the Mapua channel. The reduced area
supports a range of tidal heights and includes small areas of herb field.
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The new proposed mooring areas are located in the current swept tidal channel. This
channel has not been sampled, however, Davidson and Moffat (1990) sampled the Nelson
airport Channel. These authors reported high densities of subtidal shellfish.
The southernmost new proposed mooring and the new mooring west of Grossi Point are
located close to important wader habitats. A status species of marine plant is also known
from the island adjacent to these southern moorings.
Recommendations on biological grounds:




Removal of intertidal habitats located represents a positive step, however new
mooring areas located in the south come close to habitats of high value.
The impact of the existing moorings in a high current habitat is unknown. High
current subtidal estuarine habitats are relatively uncommon and usually support a
high density of particular species.
A study investigating the subtidal habitats of the main Mapua Channel is
recommended. The study should also investigate the impact of existing moorings on
current swept tidal habitats.
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