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Executive summary 

Saltmarsh condition monitoring was undertaken in 2014 as part of the Ōhiwa Harbour 
Strategy to assess the ecological quality of Ōhiwa Harbour. This report presents the findings 
from the survey and provides baseline data for future re-measurement to better understand 
the long-term trends of the condition and extent of saltmarsh vegetation.  

Using the Coordinated Monitoring of New Zealand Wetland’s site record sheet, 34 sites were 
scored against a number of condition and pressure indicators. These scores represent the 
current condition and the future or on-going threat from the catchment to the condition of the 
wetland. 

Factors which affected the condition of saltmarsh sites around Ōhiwa Harbour include: 

Factor Number of sites 
affected 

Percentage of sites 
affected 

Man-made structures 22 64% 

Water table depth 17 50% 

Dryland plant invasion All 100% 

Sedimentation/erosion 12 35% 

Nutrients 18 53% 

Loss in area of original wetland 15 44% 

Connectivity barriers 12 59% 

Recent vegetation damage/clearance 5 15% 

Damage by domestic or feral animals 11 34% 

Introduced predator impacts 28 82% 

Harvesting 1 3% 

Introduced plant canopy cover 29 62% 
 
The key findings from this survey show that the most damaging factor is the reclamation of 
saltmarsh for farming affecting eight sites (24%), grazing livestock on saltmarsh can be 
attributed to the sites with the worst condition, and the highly invasive sea couch 
(Elytrigia pycnantha) and saltwater paspalum (Paspalum vaginatum) pose a major threat to 
saltmarsh within Ōhiwa Harbour. The risk of spreading and colonising new areas is of 
serious concern. 

A number of recommendations are made to improve the condition of saltmarsh vegetation 
within Ōhiwa Harbour. These include investigating formal legal protection and preventing 
future damaging activities; fencing stock out of saltmarsh vegetation; monitoring the progress 
of sea couch and saltwater paspalum; preventing saltwater paspalum from establishing at 
new sites; educating the public about the importance of saltmarsh and the impact humans 
cause; discouraging human access through saltmarsh; restoring natural tidal flooding and 
drainage to saltmarsh where possible and re-measuring this survey in three years or with the 
release of future aerial photography. 
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Part 1:  Introduction 

The Ōhiwa Harbour Strategy first launched in 2002 as a collaborative approach with key 
stakeholders to work towards a common vision by developing actions out of community 
concerns and issues. One of these actions was 12.3.3 assess ecological quality of 
Ōhiwa Harbour (Environment Bay of Plenty, 2008). A report, State of Ōhiwa Harbour and 
Catchment, (MacKenzie, 2013) was undertaken to assess progress and the current condition 
of Ōhiwa Harbour. This report showed no monitoring has taken place assessing the condition 
of indigenous vegetation in Ōhiwa Harbour.  

This report intends to establish baseline condition of saltmarsh vegetation within 
Ōhiwa Harbour by presenting the findings from condition monitoring during 2014. Each site 
assessed has also been given management recommendations.  

1.1 Background information on saltmarsh 

Saltmarshes are a productive coastal wetland that is flooded regularly by the tides 
which provide habitat and food for many native species. They have a high level of 
diversity and host some of New Zealand’s threatened species which often have 
specific habitat requirements that are vulnerable to habitat change (Buxton, 1991). 
Saltmarshes play a vital role in New Zealand and add numerous essential functions 
to coastal ecosystems. 

Saltmarshes buffer the effects of storms by reducing erosion from wave action, slow 
peak flows during a flood and can detain floodwater (Fergusson, 1998). During 
flooding, saltmarsh can dampen the flood peaks as the water slows through the 
vegetation, allowing more sediment and nutrients to settle in the saltmarsh to be 
filtered before entering the harbour. As the sediment and nutrients settle within the 
saltmarsh, microorganisms on the plants are able to absorb these nutrients resulting 
in better water quality leaving the wetlands, as well as the plants adding essential 
oxygen into the water for aquatic life. Toxic substances can also be absorbed by the 
wetland plants.  

Large concentrations of New Zealand bird life use wetlands for habitat (Fergusson, 
1998) and Ōhiwa Harbour is no exception. Ōhiwa Harbour hosts strong marsh bird 
populations (Beattie, 2010). Large saltmarshes are the most important habitat to 
maintain the marsh bird populations but many small areas of saltmarsh collectively 
can provide important habitat as well (Fergusson, 1998). 

Many New Zealand migratory fish species pass through or use saltmarsh as 
spawning grounds. Whitebait in particular uses the saltmarsh vegetation to lay eggs 
when these areas are flooded during spring tides. Many native fish are intolerant of 
high nutrients and degraded saltmarshes affect the inanga fishery. 

1.2 Previous work 

Virtually no information has been collected about the condition of saltmarsh in 
Ōhiwa Harbour. However, many of the sites surveyed in this report correlate to sites 
in Owen’s 1990 report on marsh bird habitat of Ōhiwa Harbour and re-measured in 
2010 (Beattie, 2010). In both reports, threats and impacts were noted as well as 
assigning each site with a quality ranking.  
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1.3 Objectives 

This survey measures the condition of saltmarsh habitat within Ōhiwa Harbour and 
has the following objectives: 

1 To assess existing threats and impacts on saltmarsh within Ōhiwa Harbour. 
2 Recommend management actions to improve or maintain condition of 

saltmarsh vegetation. 
3 Map the extent of saltmarsh within Ōhiwa Harbour. 
4 Compare the habitat quality rankings from the 2010 Marsh Bird Survey 

(Beattie, 2010) with the findings from this survey. 
5 To summarise the data in a report with the results of the survey, and make 

copies available to the partners of the Ōhiwa Harbour Strategy, and interested 
organisations. 
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Part 2:  Method 

2.1 Site selection 

An area of 136 ha of saltmarsh was identified in Ōhiwa Harbour using the 
Maritime Wetland spatial layer. This layer is a database of both palustrine and 
estuarine wetland vegetation surveyed for all of Bay of Plenty in 1992. Vegetation 
types were mapped for each site which was used to extract saltmarsh vegetation 
within Ōhiwa Harbour. This area was reduced to encompass only sites identified by; 
Bay of Plenty Regional Council as high value ecological sites (HVES), biodiversity 
sites identified in Protected Natural Areas (Department of Conservation), or district 
council significant natural area surveys. A further six sites were separated into 
additional sites to incorporate differing management and impacts, making a total of 
34 sites to survey, including four HVES and 30 biodiversity sites. HVES have 
significant value as they have been assessed as being the largest, best quality, or 
the only remaining examples of indigenous vegetation. Furthermore, HVES have 
been prioritised above the other biodiversity sites in terms of having international, 
national, or regional significance. 

 
Figure 1 Saltmarsh sites surveyed during the current study. 
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2.2 Field survey 

Each site was visited and assessed using the Co-ordinated Monitoring of 
New Zealand Wetlands (CMNZW) site record sheet (Clarkson et al, 2003). The 
CMNZW record sheet method assesses wetlands against condition indicators that 
represent the current state of the wetland and pressures within the catchment that 
poses a future or on-going threat to the condition of the wetland. There are five 
indicators that are known to harm to wetlands: hydrological integrity, 
physicochemical parameters, ecosystem intactness, browsing, predation and 
harvesting regimes and dominance of native plants. Each indicator is made up of 
two to three components which are given a score between 0-5 based on criteria and 
depending on the level of impact. Zero represents extreme impact whereas 5 
represents an unmodified wetland. There are six pressures; modifications to 
catchment hydrology, water quality within the catchment, animal access, key 
undesirable species and other pressures. Each pressure is given a score of 0-5 
where 0 represents no threat and 5 represents an extreme threat. A general 
vegetation type is also recorded for the entire site. The CMNZW record sheet can be 
found in Appendix 1.  

Photographs were taken of each site showing the general condition and vegetation. 
Additional photographs were taken to show specific issues facing the wetland and to 
monitor threats in future repeat monitoring. GPS coordinates were also taken to 
mark each photo point. 

2.3 Mapping 

Each site was mapped using Arc Geographic Information System over 2011 aerial 
photography to monitor the extent of the saltmarsh. This was done at a scale of 
1:1000.  

 

 



 

Environmental Publication 2015/02 – Ōhiwa Harbour Saltmarsh Condition Survey 2014 5 

Part 3:  Results 

The Coordinated Monitoring for New Zealand Wetlands Record Sheet was used to assess 
each site using the five indicators of condition and pressures measuring the future threat to 
the wetland. The results below focus on the factors affecting condition. 

3.1 Indicators 

In total 34 sites were assessed in the 2014 survey. The mean total indicator score 
was 20.16. The lowest condition score was 12.66 from Pataua Island Extension and 
the highest score was 24.00 from Paparoa Road Inlet. The maximum possible score 
is 25. 

 
Graph 1 Distribution of total indicator scores. A high score indicates a 

saltmarsh in good condition whereas a low score indicates a 
saltmarsh in poor condition. A full list of sorted indicator scores can 
be viewed in Appendix 3. 

3.1.1 Hydrology 

Hydrology is vital for the survival and establishment of saltmarsh (Mitsch and 
Gosselink, 2000). Saltmarshes grow in the transition zone between freshwater and 
saltwater. Any alteration to the hydrology will change the freshwater/saltwater 
balance either increasing the saltwater or freshwater contribution. They can also 
change the system from a salt to freshwater continuum to abrupt changes from one 
to the other, removing the transition zone. Saltmarsh vegetation tolerates salinity 
levels within a narrow range and can tolerate short-term changes in hydrology, but if 
alterations continue to increase or decrease the salinity levels, eventually the levels 
will fall outside of this range and lead to changes or loss of vegetation. Native fish 
populations are also affected by changes in hydrology as spawning occurs in the 
freshwater-saltwater transition zone and may result in reduced spawning area. 
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Man-made structures, drainage and the presence of dry land species are good 
indications that changes in hydrology have occurred. Structures modify the flow in 
and out of the wetland. Structures such as stopbanks and floodgates prevent the 
natural flooding by the tides, and freshwater flows from upstream creating an abrupt 
shift from freshwater to saltwater. Water may be backed up by these structures 
raising the water table which will put stress on the plants if submersed for long 
periods. Saltmarsh with raised water tables are likely to facilitate mangrove invasion 
on the seaward margin (Park, 2004). Conversely, saltmarsh vegetation may have 
reduced water levels on the landward side of stopbanks, or have channelized 
streams. Over time, the drying out will cause changes to the soil and the increased 
exposure to air will create a viable habitat for dryland species to invade, including 
many undesirable plants. Also unmaintained drain embankments can facilitate 
prolific introduced plant populations. 

Man-made structures 

In 2014, a total of 22 sites (65%) out of 34 were affected by man-made structures. 
The most frequent factors include roads, stopbanks, causeways, culverts, and 
channelized streams. All of these factors have a negative effect on the condition of 
the vegetation and alter the hydrology of the wetland. Overall these sites have lower 
average condition score than the total average. Other man-made structures include 
private jetties built in the saltmarsh at Stipa and electricity poles found at 
Pataua Island Extension and at Te Awawairoa Stream. These have minimal effect 
on the condition of the saltmarsh. 

Table 1 Main factors affecting hydrology in 2014 survey of saltmarsh in 
Ōhiwa Harbour. 

Factors affecting 
hydrology 

Number of sites 
affected % of sites 

% Decrease from 
average1 

condition score 

Roading 16 47 -7.6 

Sewage ponds 1 3 -10.7 

Stopbank/causeway 14 41 -12.0 

Culverts 13 38 -12.7 

Channelization 8 24 -15.8 

1 of all sites. 

Water table depth 

The biggest contributor to change in water table depth is the channelization of 
streams and draining of the wetland. Of the 34 sites, 17 sites (50%) were affected 
by changes in water table. This result is however limited as one-off field visits do not 
give a good representation of long-term trends but only of conditions on the day. 
Historical information would provide more understanding however this information is 
limited. Monitoring the water table depth will provide accurate information but must 
be monitored over an appropriate time frame to give a good indication of long-term 
changes in water table depth. During this study, man-made structures and drainage 
provided an indication that the water table has changed since humans have arrived 
in Ōhiwa Harbour, and inferences made as to the effect of those structures on the 
water table. 
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3.1.2 Dryland plant invasion 

All sites except for Wainui Road Inlet were affected by dryland plants within the 
saltmarsh or on the margins to varying degrees. This survey assessed dryland plant 
invasion as those which are currently within the saltmarsh wetland boundary. 
Thirteen terrestrial species were identified during this survey. Five species were 
recorded at five or more sites: Pampas (Cortaderia selloana) (18 sites), gorse 
(Ulex europaeus) (nine sites), wattle (acacia spp.) (five sites), exotic grasses 
(five sites), and blackberry (Rubus fruticosus) (five sites). Pampas, gorse, wattle, 
blackberry, pine, and lupin were identified as a management priority in Beadel 
(1990). The majority of dryland plant invasion was recorded from drain 
embankments, stopbanks and disturbed areas, although these pest plants rarely 
appear in the intertidal areas of the saltmarsh. 

Willow, a freshwater exotic plant, is known to have significant negative effects on 
wetlands (Beadel, 1990). Both grey willow (Salix cinerea) and crack willow 
(Salix fragilis) were recorded but often not differentiated on the record sheets. Only 
two sites (Hokianga Island West and Te Awawairoa Stream North) recorded willow 
within the wetland. Other sites have had previous observations of willow (Owen, 
1994 and Beattie, 2010) but the willows have not encroached within the saltmarsh 
wetland.  

Physicochemical parameters 

Erosion/sedimentation and nutrients are common problems in New Zealand 
Wetlands (Clarkson et al., 2003). Sediment can smother saltmarsh vegetation 
directly and is usually accompanied by increased levels of nutrients, which 
encourage biotic processes resulting in an anaerobic environment. Saltmarshes 
frequently lie in shallow and semi-enclosed areas that are particularly vulnerable to 
nutrients accumulating from runoff. The effects on the vegetation and the organisms 
within the saltmarsh habitat such as invertebrates, birds and fish will be detrimental 
under these conditions. An increase in nutrients will affect the vegetation 
composition as the wetland will gradually become unsuitable for many native 
low-nutrient tolerant wetland species, and shift to more nutrient tolerant species. 
Heavy metals from urban developments and road runoff can also affect nutrient 
levels within saltmarsh. Erosion of saltmarsh within Ōhiwa Harbour is most likely 
due to a process of saltmarsh areas accumulating sediment, followed by erosion 
from wave action (Richmond, 1977). 

Sedimentation/erosion 

Sedimentation impacted 12 sites (35%) resulting in lower condition scores. 
Sedimentation effects were observed from the impact of man-made structures, 
drainage, and where the level of sediment was obviously higher from stopbanks and 
culverts. 

Erosion was evident at five sites (15%). Hokianga Island South recorded extensive 
erosion along the entire seaside edge. The other four sites (Ōhiwa Loop Road, 
Stipa, Ouaki Creek Wetland and Tauwhare) recorded erosion in a single location 
with minimal effects on the condition of the saltmarsh.  
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Nutrient levels 

Nutrients were considered to have affected 18 sites (53%). Most of the sites are 
impacted by farming directly upstream of the saltmarsh. Three of the sites Pukeruru, 
Pataua Island, and Te Awawairoa Stream had algae present during the 2014 
survey. Two of the sites State Highway 2 and Te Awawairoa Stream are being 
actively grazed by cattle further increasing the nutrient levels of the saltmarsh. 
Ōhiwa Loop Road Saltmarsh and Ouaki Creek Wetland have small sections where 
cattle have had access to the saltmarsh. The majority of Pataua Island Extension 
has been reclaimed and is assumed to be grazed. Awaraputuna Stream is assumed 
to be affected by nutrients released by the Whakatāne District Council sewage 
oxidation ponds.  

3.1.3 Ecosystem intactness 

Survival of wetland habitat is related to size because processes within large 
wetlands are likely to resist human influences (Clarskon et al, 2003). Small wetlands 
are more likely to experience edge effects, be less efficient at providing suitable 
habitat for organisms and less efficient as a buffer against storm effects, ultimately 
leaving the fragment vulnerable to extinction. Also fragmented saltmarsh will lose 
the connective nature of the ecosystem with reduced dispersal and migration ability 
of some birds, insects, spiders and plants. Loss in area of original wetland, 
connectivity barriers and recent vegetation damage/clearance are used to assess 
ecosystem intactness.  

Loss in area of original wetland 

There were 15 sites (44%) affected by loss of area of wetland. This loss was 
observed from a map (Appendix 2) that reconstructs Ōhiwa Harbour’s palustrine and 
estuarine habitat back to 1840 (Park, 2000). Reclaiming land caused loss of area 
from eight sites (Site 9, 14, 21, 26a, 29, 30b, 30a, 32b). These sites have a 
significantly lowered condition score. Roading caused loss of area from five sites. 
Residential development caused an insignificant amount of loss from four sites. 
Harbour Road and Stipa lost area from parts of the wetland being mowed including 
parts of the Harbour Road site being mowed and maintained by Whakatāne District 
Council. Houses adjacent to these sites have extended their lawns into the 
saltmarsh. Stipa also lost a small amount of vegetation from private jetties erected in 
the saltmarsh vegetation. Ōhiwa Spit and Te Horo Drive lost area from residential 
development. 

Table 2 Factors affecting loss of wetland. 

Factors affecting loss of 
wetland 

No. of sites 
affected 

% of total 
number of sites 

% decrease from 
average 

condition score 

Reclamation/farming 8 24 -19.8 

Roading 5 15 -12.8 

Mowing 2 6 7 

Private jetties 1 3 4.2 

Residential development 2 6 9.2 
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Connectivity barriers 

There were 20 sites (35%) that were affected by connectivity barriers. A combination 
of roading, culverts, channelization, stopbanks and residential housing affected the 
upstream connection of 12 of the 20 sites. Half of these sites had roads impeding 
the upstream freshwater contribution. A further eight sites had restricted connectivity 
with Ōhiwa Harbour. All of these sites had the connection with Ōhiwa Harbour 
limited to culverts either through roading or by stopbanks.  

Recent vegetation damage/clearance 

Recent vegetation damage/clearance was confined to small areas of the saltmarsh 
vegetation with five sites (15%) affected. Grazing and mowing have 
damaged/cleared saltmarsh vegetation. Ōhiwa Harbour Loop Road, 
State Highway 2, and Te Awawairoa Stream are actively being grazed while Stipa 
and Harbour Road are routinely mowed for lawns. 

3.1.4 Browsing, predation, harvesting regimes 

Introduced predators, stock and domesticated animals arrived in Ōhiwa with the 
arrival of humans. These introduced animals can disrupt the pre-existing ecosystem 
by browsing or trampling vegetation causing a shift in vegetation to more tolerate 
species and leaving the area prone to invasion from other pest plants. Stock can 
cause severe damage to vegetation from trampling and grazing but are easily 
excluded by fencing. Domestic pets pose a problem by predating on native fauna. 
Introduced pests can diminish native bird populations and damage vegetation but 
are less noticeable due to their size and behaviour. The impact of introduced pests 
can be reduced through intensive pest control measures and monitoring.  

Damage by domestic or feral animals 

There were eleven sites (32%) affected by animals through direct grazing from 
stock, stock access because of poor fencing. Six of the eleven sites (17%) are 
affected by stock directly grazing as observed in the 2014 assessment. An 
additional two sites, State Highway 2 – Ruatuna Road and Te Awawairoa Stream 
North, have been severely affected by grazing in the past as evident by old fencing, 
lowered water table, dry land species, and prolific weeds. These sites have a 
significantly lower average condition score with the exception of Ōhiwa Loop Road 
Saltmarsh which scored close to the average (20.41/25). Ōhiwa Loop Road 
Saltmarsh is affected in a small localised area by stock because of inappropriate 
fencing but the rest of the saltmarsh is in fair condition.  

Introduced predator impacts 

Pest control was absent from 28 sites (82%) as observed in the 2014 assessment. 
The remaining seven sites (21%) with pest control include: Hokianga Island West, 
Hokianga South, Whangakopikopiko Island, Uretara Island, Ōhiwa Spit, Nukuhou 
Saltmarsh (Western), and Nukuhou Saltmarsh Hiwarau. Five pest groups are 
targeted: rodents (Whangakopikopiko Island, Uretara Island), mustelids 
(Whangakopikopiko Island), rabbits (Whangakopikopiko Island), black-backed gull 
(Whangakopikopiko, Motuotu Island), and possums (Uretara Island). Pest animal 
control is done to different levels, however, so that at some sites this is likely to be 
effective for some elements of the biodiversity on the site, but very few would 
address all the issues. These species are likely to exist at other sites around the 
harbour. 
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Harvesting levels 

Only one site (3%), Pataua Island Extension is indirectly affected by harvesting as 
evident by oyster shells present during the 2014 assessment. This is perceived to 
cause minimal damage from trampling and taking of shellfish. Harvesting is common 
in and around Ōhiwa Harbour and it is hard to know what impact this has on 
saltmarsh biodiversity. 

3.1.5 Dominance of native plants 

Wetlands with recently established introduced species are likely to follow a 
succession of changes reducing native occupancy. New Zealand wetlands are 
vulnerable to invasion from introduced fast-growing species and early colonisers. 
These species can contribute more nutrients to the system from litter and pulsed 
nutrients where deciduous species are present. They can smother or simply 
outcompete and displace indigenous plants. A wetland dominated by introduced 
species has a lower level of ecological integrity because processes are no longer 
being driven by indigenous species. Introduced plant canopy cover, introduced plant 
understory and native plant species occupancy decline are used to assess change 
in dominance of native plants.  

Introduced plant canopy cover 

The first stage of succession is the introduction of exotic species into the canopy. In 
the 2014 survey 29 sites (85%) were affected by introduced species. Sea couch 
(Elytrigia pycnantha) and saltwater paspalum (Paspalum vaginatum) were identified 
as a major concern for saltmarsh vegetation within Ōhiwa Harbour by Owen (1994) 
and continue to be of concern. 

Sea couch (Elytrigia pycnantha) 

Sea couch, a highly invasive exotic grass originally from the coast line of Europe 
(Hubbard 1984), has become naturalized in estuarine environments of 
New Zealand. It is commonly found along the coast of the North Island and in 
Canterbury (Champion et al. 2012). Sea couch invades in from the landward edge of 
saltmarsh often forming dense grassland with little diversity. Within the saltmarsh 
community sea couch has the ability to severely impact this ecosystem by 
accumulating sediment, displacing indigenous saltmarsh flora and degrading marsh 
bird habitat (Shaw and Allen, 2003).  

In the 2014 survey, 30 sites (88%) were recorded as having sea couch present.  

Saltwater paspalum (Paspalum vaginatum) 

Saltwater paspalum originally from North and South America was introduced to 
New Zealand as turf for coastal golf courses. In New Zealand, saltwater paspalum 
can form swards on tidal mud flats, sand or shingly shores above the mid-tide level 
or in the salt spray zone (Moore and Edgar, 1970). Saltwater paspalum is easily 
spread as this plant can regenerate from fragments of stolons. The ecological 
impacts of saltwater paspalum to the saltmarsh community were likened to cord 
grasses (Spartina spp.) in a review of the saltwater paspalum impacts by Graeme 
and Kendal (2001). Saltwater paspalum is likely to out compete native species by 
suppression, facilitate weed invasion, exclude burrowing fauna, alter fish spawning 
and feeding grounds, reduce marsh bird habitat, and modify hydrological and 
nutrient regimes by accumulating sediment. Saltwater paspalum has been 
highlighted previously as a major concern and a priority for control (Beattie, 2010). 
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Saltwater paspalum was recorded at ten sites (29%) in the 2014 survey (Site 7, 9, 
15, 20, 23a, 23b, 26b, 37, 38, 39, 41, and 48). 

3.2 Pressures 

Each of the wetlands was assessed against pressures that were identified as being 
ongoing threats to the condition of saltmarsh vegetation. The six identified pressures 
are modifications to catchment hydrology, water quality within the catchment, animal 
access, key undesirable species, percent of catchment in introduced vegetation and 
other pressures. These pressures are scored at a catchment level. A score from 0-5 
was given for each of the pressures with 0 representing the most degradation and 5 
representing no modification. The maximum possible score is 30. Out of the total 
34 sites surveyed the average score was 11.4. The maximum score was 20 from 
State Highway 2 and the minimum was 4 from Tauwhare.  

 
Graph 2 Distribution of pressure scores. A high number resembles a greater 

future threat to the condition whereas a low number resembles a 
lesser future threat to condition. A full list of sorted pressure scores 
can be found in Appendix 3. 

3.2.1 Modifications to catchment hydrology 

Changes in hydrology within the catchment can pose a threat to saltmarsh by having 
the ability to lower the water table and/or reduce surface water inputs by directing 
water into channelized streams. Three factors were looked at to assess this 
pressure; drainage, forest clearance, and impermeable surfaces within the 
catchment. The 2014 survey showed saltmarsh with changes to the hydrology within 
the catchment have a lower condition score.  
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There were 24 sites (71%) affected by modifications to catchment hydrology to 
varying degrees. Of these sites, 19 were affected by drainage and channelization 
related to farming activities. Another five sites have had their catchment modified by 
residential properties. Three of these sites are affected by low density residential 
areas where impervious surfaces dominate some of the landscape, funnelling 
rainfall down stormwater drains which alters the natural freshwater run-off into the 
saltmarsh vegetation. Over time this changes the freshwater-saltwater balance vital 
for saltmarsh but also increases the freshwater component around storm water drain 
outlets. The other two sites are affected by lifestyle blocks (Stipa and 
Ōhiwa Loop Road Saltmarsh) which will see some effects of impervious surfaces 
but at a reduced level. In the 2014 survey all sites except those adjacent to 
residential followed this trend. Sites adjacent to residential had a good condition 
score but a high pressure score. It is recommended that future planning carefully 
considers the effects of residential development on nearby saltmarsh wetland. 

Overall there was a moderate relationship between changes to catchment hydrology 
and condition scores. The exception to this trend was if the saltmarsh was actively 
grazed, then these sites had a significantly lower condition score. Also if the 
saltmarsh was surrounded by residential properties then the saltmarsh had on 
average higher condition scores.  

3.2.2 Water quality within catchment 

Few wetlands in New Zealand are monitored for water quality; however, many 
streams throughout New Zealand have water quality data available. Poor water 
quality upstream indicates that future deterioration of the saltmarsh wetland is likely. 
A decrease in water quality will eventually lead to changes in vegetation composition 
to more nutrient tolerant species. In the 2014 survey, saltmarsh with poor water 
quality generally had a lower condition score overall. Poor water quality is suspected 
to affect 25 sites (74%). 

There is only one stream within the Ōhiwa Harbour catchment with available water 
quality data. Bay of Plenty Regional Council routinely monitors the Nukuhou River 
on a monthly basis since 1990 (Scholes and McIntosh, 2009). Results show the 
Nukuhou River has higher than average nutrient levels than other 
Eastern Bay of Plenty rivers but fortunately these levels are declining (Mackenzie, 
2013). These nutrients will threaten the future condition of Nukuhou Saltmarsh 
(Western) and Hiwarau. However, it is uncertain what affect the improving water 
quality will have on these wetlands. 

Four streams within the Ōhiwa Catchment are monitored for macro-invertebrates but 
only three drain into saltmarsh sites surveyed. The macro-invertebrates present give 
an indication of the overall ecological health of a stream and can point to long-term 
water quality trends. Streams monitored for macro-invertebrates include 
Nukuhou River, Wainui Stream and an unnamed tributary to part of Tunanui Stream 
Saltmarsh. Results are inconclusive but indicate that the unnamed tributary had the 
best ecological condition of the three streams, and Wainui Stream had the worse. 
Long-term trends show the Nukuhou River and Wainui Stream fluctuate with no 
defined pattern, whereas the unnamed tributary shows an improvement.  

Overall, water quality within the catchment has a negative correlation with the 
condition scores of saltmarsh within Ōhiwa Harbour. 
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Graph 3 Poor water quality within the catchment of saltmarsh has a negative 

correlation with condition scores. 

3.2.3 Animal access 

This pressure assesses the site for ease of access by animals, the likelihood of 
re-invasion of pest animals, the amount of pest control, and the intensity of farming 
within the catchment. The score given for this pressure is a combination of all these 
factors. Sites score highly (higher risk to animal access) when the site has a low 
edge to area ratio, low impediment, no control, and a mix of intensive land uses 
within the catchment and vice versa. As already mentioned in section 3.1.4, 
28 sites (82%) do not have any pest control. 

3.2.4 Key undesirable species 

Most undesirable species found in wetlands have been present in the catchment for 
a long time. After they invade wetlands it is a lengthy and expensive operation to 
remove these species. This list includes species that are known to be problematic in 
wetlands and threaten the functionality and native flora of the existing wetland. Sea 
couch (Elytrigia pycnantha) has been added to this list as it has been identified as 
being problematic to saltmarsh wetlands. Six undesirable species featured in the 
survey. Gorse (Ulex europaeus) found within the catchment of 19 sites, sea couch 
(Elytrigia pycnantha) found within the catchment of 18 sites, willow (Salix cinerea 
and Salix fragilis) found within the catchment of 15 sites, Wattle (Acacia spp.) found 
within the catchment of 14 sites. Saltwater paspalum (Paspalum vaginatum) found 
within the catchment of nine sites, and jointed rush (Juncus acutus) found within the 
catchment of one site. 

3.2.5 Percentage of catchment in introduced vegetation 

A catchment predominately covered with introduced vegetation is more likely to 
facilitate the establishment of new weeds and allow introduced pests to easily 
migrate. Catchments with more indigenous vegetation provide the opposite outcome 
by having a higher prospect of desirable species that can re-introduce themselves. 
In the 2014 survey, saltmarsh sites within a predominately indigenous catchment 
had higher condition scores, however, sites within catchments dominated by 
introduced vegetation had a range of condition scores. 

There were ten sites (29%) with less than 25% of the catchment in introduced 
vegetation. In the next bracket there was 1 site (3%) which had between 25-49% of 
the catchment in introduced vegetation. In the 50-74% bracket there were 14 sites 
(41%), and lastly nine sites (26%) had over 75% of the catchment in introduced 
vegetation.  
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Generally, it was shown that a saltmarsh within a catchment of mostly indigenous 
vegetation had higher condition scores. However, the opposite was not true as 
saltmarsh within a catchment of mostly introduced species showed a range of 
condition scores. Although the best fit line suggests the correlation is loosely 
negative. 
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Graph 4 Saltmarsh within catchments of low cover of introduced vegetation 

had higher condition scores, whereas, saltmarsh within catchments of 
high cover of introduced vegetation had a variety of condition scores. 

3.2.6 Other pressures 

Many other pressures have been recorded at varying degrees from 21 sites (62%). 
These pressures include; tracking (six sites), rubbish (four sites), garden escapes 
(four sites), recreational use (three sites), mowing of saltmarsh (two sites), power 
poles within saltmarsh (two sites), pressure from residential properties (two sites), 
inappropriate planting (two sites), spoil dumping (one site), modifications such as 
man-made ponds (one site), effluent ponds (one site), forestry harvesting (one site).  
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Part 4:  Discussion 

4.1 Limitations of the survey 

The scoring based system of the coordinated wetlands of New Zealand method is 
designed to assess factors that represent underlying short-term and long-term 
processes within the wetland. However, the snap shot nature of this survey affects 
some of the scoring.  

Changes in water table depth are assessed by the presence of drainage and 
channelization. However, the severity of these factors will depend on the 
observations on the day and there is no hard data to determine whether water table 
depth has actually changed over time. Little is known about whether the lower water 
tables are a direct cause from alterations or a result of climate change. Long-term 
water level monitoring would provide accurate information on the changes occurring 
to the water table depth and could be used to understand if there are climate change 
effects.  

Nutrient levels were assessed based on conditions on the day, as only the 
Nukuhou River has long-term water quality monitoring. Again to obtain accurate 
information on changes to nutrients within the catchment and saltmarsh, long-term 
water quality monitoring should be undertaken to show trends over time. 

Future changes in vegetation composition will likely be hard to decipher from the 
scoring based system where percentage cover is measured. The coordinated 
monitoring of New Zealand wetlands plot method is a robust way of monitoring 
changes in vegetation. 

Inconsistencies between site assessments would have occurred due to level of 
botanical knowledge between the assessors, knowledge gained and more detailed 
recording. Initially, the survey was carried out by environmental scientist 
Nancy Willems, who is experienced with the CMNZW method and 
Environmental Data Officer, Lisa Bevan to reduce inconsistencies. Once the method 
was learned Lisa Bevan continued the assessment on the remaining sites.  

4.2 Key findings 

1 The most damaging factor is reclamation of saltmarsh for farming affecting 
eight sites (24%). 

2 Grazing livestock on saltmarsh has serious detrimental impacts on the 
condition of saltmarsh and can be attributed to the sites with the worst 
condition. This affects four sites (12%). 

3 Introduced species reducing native dominance is a major threat to saltmarsh 
within Ōhiwa Harbour affecting 29 sites (85%), in particular the presence of 
sea couch and saltwater paspalum. 

4 The 34 sites surveyed covered a total area of 100 ha. 

Previous surveys of saltmarsh habitat (Owen, 1994 and Beattie, 2010) show 
sea couch present at 26 of these sites (excluding three sites not previously 
surveyed). Paparoa Road Inlet was the only new site found to have sea couch 
during the 2014 survey. However, the density of sea couch within these saltmarsh 
habitats is suspected to have increased. 
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Beattie (2010) recorded only two sites with saltwater paspalum during the 2010 
marsh bird survey; Toritori Point (not surveyed in 2014) and Pukeruru. In 2014 
ten sites had saltwater paspalum present. The extent within these sites as well as 
colonising new areas is likely. Saltwater paspalum was also observed in other areas 
outside of saltmarsh vegetation in Ōhiwa Harbour during the survey compounding 
the risk of spread to other saltmarsh sites. 

4.3 Habitat quality ranking 

Previous marsh bird surveys (Owen, 1994 and Beattie, 2010) have ranked sites 
surveyed in terms of habitat quality for marsh birds. A total of 28 saltmarsh sites 
correlated to sites surveyed for marsh birds in 2010. Two (7%) are ranked as 
outstanding, ten (34%) as high habitat quality, and the remaining 16 (55%) are 
moderate habitat quality. A list of condition scores for sites in this survey with the 
corresponding habitat quality ranking can be found in Appendix 3. 
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Part 5:  Recommendations 

 Investigate and encourage legal protection as all sites surveyed have been identified 
as either a biodiversity or high value ecological site and are deemed important. 
Physical protection should also be sort to prevent future damaging activities. 

 Fence stock out from saltmarsh and ensure fencing is adequate to prevent stock 
access. 

 Control pest plants (e.g. pampas grass, willow, gorse and wattle) and monitor the 
progress of sea couch and saltwater paspalum. 

 Prevent saltwater paspalum from establishing at new sites and eradicate new colonies 
found. 

 Educate public about the importance of saltmarsh. 

 Discourage human access through saltmarsh. 

 Restore natural tidal flooding and drainage to saltmarsh wherever possible as well as 
preventing any future alterations to hydrology. 

 Re-measurement of this survey should be undertaken in three years or with the release 
of future aerial photography so that the extent can be mapped in conjunction with 
condition surveys. 
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Appendix 1 – 2014 Ōhiwa Harbour Saltmarsh Survey 
Field Sheet 
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Appendix 2 – Map of sites surveyed in 2014 
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Appendix 3 – 1840 map of Ōhiwa Harbour’s 
palustrine and estuarine wetlands used for 
estimating loss of area 
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Appendix 4 – Sites in order of overall score 
including quality ranking scores from the 2010 
Ōhiwa Harbour Marsh Bird Survey 
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Appendix 5 – Site information 

Each site is described in this section including a map of the extent. Impacts and threats are 
listed along with a visual representation of the factors affecting the condition of each site.  

For example: The graph below is a visual representation of the factors affecting the condition 
of Awaraputuna Stream site. The solid blue indicates the score given for each indicator of 
condition. Zero represents extreme impact and five represents a natural unmodified 
condition. For an explanation of each indicator of condition see the appropriate section under 
results. From the graph below Awaraputuna Stream site has a good score for native plant 
dominance and browsing, predation, harvesting but the condition is lowered from the 
physiochemical parameters and hydrology.  

 
Graph 5 Visual representation of indicators affecting condition. 
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Ōhope Spit (Site 1) 
Biodiversity site name: Ōhope Spit 
Area:  1.89 ha 
Condition score:  23.00/25 
Pressure score:  14.5/30 

 
This site is surrounded by recently developed residential towards the end of Ōhope Spit. The 
northern side backs onto a native vegetated slope before backing onto residential properties. 
The main central area is dominated by Juncus sp. rushland over oioi (Apodasmia similis) 
with sea couch (Elytrigia pycnantha) scattered throughout. Parts of the saltmarsh are 
covered in Juncus sp. Rushland with tussock swamp twig rush (Machaerina juncea) over 
sea couch (Elytrigia pycnantha). One small patch on the eastern side consists of tussock 
swamp twig rush (Machaerina juncea) blackberry (Rubus fruticosus) and wattle 
(Acacia spp.). Ice plant (Carpobrotus edulis) was found on the tidal margins. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland species Gorse, pampas grass 

Predation No predation control 

Introduced cover Sea couch present throughout understory 
 

Threats from catchment 

Hydrology Changes to natural hydrological regime by residential development 

Animal access No pest control, no impediment to animal access 

Undesirable species Sea couch, wattle, blackberry 

Percentage of catchment 
in introduced vegetation 

Less than 25% 

Other Inappropriate planting, tracks, dinghies stored on saltmarsh 
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Harbour Road (Site 2 & 3) 
Biodiversity site name: Harbour Road 
Area: 2.60 ha 
Condition score: 21.53/25 
Pressure score: 19.0/30 

 
A long stretch of saltmarsh near the middle of Ōhope Spit. Consisting of single stands of 
tussock swamp twig rush (Machaerina juncea) and oioi (Apodasmia similas). Sea rush 
(Juncus Krausii var. australiensis) rushland amongst mangroves (Avicennia marina) with 
sea couch (Elytrigia pycnantha) on the margins. Sea rush mixed with tussock swamp 
twig rush with sea couch throughout the understory and scattered saltmarsh ribbon wood 
(Plagianthus divaricatus) and flax (phormiun sp.). Shrubs of coastal tree daisy 
(Olearia solandri) over flax with sea rush in the understory. Mosaics of tussock twig rush and 
sea rush.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland species Karo on margins 

Loss in area Saltmarsh mowed by neighbouring properties 

Connectivity barriers Upstream stream connection lost from residential development 

Predation No predation control 

Introduced cover Gorse, wattle and bracken on the margins 
 

Threats from catchment 

Hydrology Changes to natural hydrological regime by residential development 

Animal access No predator control, no impediment to animal access 

Undesirable species Pampas grass 

Other Garden escapes, dumping, human tracking, mowing of saltmarsh by 
residential properties and district council 
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Claydon Place (Site 4) 
Biodiversity site name: Claydon Place 
Area: 0.44 ha 
Condition score: 22.09/25 
Pressure score: 17.5/30 

 
Claydon Place is surrounded by a recent residential development. The strip of grass around 
the site is maintained by district council and provides the local residents with access down to 
the harbour. This site consists mainly of sea rush (Juncus krausii var. australiensis) mixed 
with tussock swamp twig rush (Machaerina juncea) and sea couch (Elytrigia pycnantha) with 
scattered coastal tree daisy (Olearia solandri), mānuka (Leptospermum scoparium var. 
scoparium), saltmarsh ribbonwood (Plagianthus divaricatus), and flax (Phormium tenax) 
through the centre and around the margins. Small patches of oioi (Apodasmia similis) with 
tussock swamp twig rush (Plagianthus divaricatus) and sea couch (Elytrigia pycnantha) are 
present. The south corner of the site is covered with sea couch (Elytrigia pycnantha) over 
exotic grasses. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
 

Impacts on condition 

Structures Possibly upstream flow interrupted by road 

Connectivity barriers Upstream connection cut because of residential properties 

Predation Site open to domestic pets and pests 

Introduced cover Wattle, sea couch 
 

Threats from catchment 

Hydrology Catchment hydrology completely changed by residential development 

Water quality Water quality reduced from residential run-off 

Animal access No fencing and no pest control 

Percentage of catchment 
in introduced vegetation 

50-74% 

Undesirable species Sea couch, wattle 

Other Gardening escapes, recreational use from neighbouring houses 
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Te Horo Drive (Site 5) 
Biodiversity site name: Tauwhare 
Area: 0.75 ha 
Condition score: 21.66/25 
Pressure score: 8.5/30 

 
Te Horo Drive lies in a valley on the eastern side of the Tauwhare Pā hill surrounded by 
native vegetation. On the northern side there is a small strip of vegetation before backing 
onto residential properties. This wetland consists predominately of sea rush (Juncus krausii 
var. australiensis) with sea couch (Elytrigia pycnantha) in parts of the understory and 
scattered saltmarsh ribbon wood (Plagianthus divaricatus). Solid stands of oioi 
(Apodasmia similis) are scattered throughout and there is a substantial amount of coastal 
tree daisy (Olearia solandri) shrubland on the margins. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 

Impacts on condition 

Dryland plant invasion Pampas grass, wattle 

Predation Domestic pests are likely to roam within the saltmarsh 

Introduced cover Wattle and sea couch 
 

Threats from catchment 

Hydrology Houses in part of catchment 

Water quality Run-off from houses likely to reduce water quality 

Animal access No fencing and no pest control 

Percentage of catchment in introduced 
vegetation 

Less than 25% 

Undesirable species Pampas grass, saltwater paspalum, sea couch, wattle 

Other Residential pressures 
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Wainui Road Inlet (Site 6) 
Biodiversity site name: Tauwhare 
Area: 0.05 ha 
Condition score: 23.33/25 
Pressure score: 5.5/30 

 
Wainui Road Inlet is a narrow band of saltmarsh along the western side of Tauwhare Pā hill. 
There are scattered mangroves between the saltmarsh and a channel. It is further sheltered 
by a band of saltwater paspalum (Paspalum vaginatum) on a raised section a few meters out 
into the mud flats from the saltmarsh. This site is predominately sea rush (Juncus krausii var. 
austaliensis) with some sea couch (Elytrigia pycnantha) scattered throughout.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Man-made structures Run-off from road 

Predation No predator control 

Introduced cover Sea couch 

Native plant species occupancy 
decline 

Reduced possibly extent from saltwater paspalum 

 
Threats from catchment 

Hydrology Road run-off 

Animal access Open to pests 

Percentage of catchment in introduced 
vegetation 

Less than 25% 

Undesirable species Pampas grass, sea couch, saltwater paspalum 

Other Residential properties in the vicinity 
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Awaraputuna Stream (Site 7) 
Biodiversity site name: Awaraputuna Stream 
Area: 0.90 ha 
Condition score: 18.00/25 
Pressure score: 12.5/30 

 
Awaraputuna Stream Saltmarsh is located in an inlet blocked off from the rest of the harbour 
from the Wainui Road Causeway. Tidal connections to the harbour are restricted to a culvert. 
Behind the saltmarsh is the Whakatāne District Council Sewage Treatment Plant. The bulk of 
the saltmarsh is at the head of the inlet with narrow strips stretching out towards the harbour. 
This site is predominately vegetated in sea rush (Juncus krausii var. australiensis) with some 
sea couch (Elytrigia pycnantha) and small areas of glasswort (Sarcocornia quinqueflora 
subsp. quinqueflora). 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Man-made structures Causeway, sewage treatment plant, culverts 

Dryland plant invasion Pampas grass 

Sedimentation/erosion Evidence of sediment deposition 

Connectivity barriers Tidal connection to harbour through culvert, causeway prevents natural 
flooding from tides 

Predation No predator control 

Introduced cover Some sea couch 
 

Threats from catchment 

Hydrology Channelized stream, causeway 

Water quality Water quality reduced from sewage treatment plant upstream 

Animal access Open to pests 

Undesirable species Pampas grass, morning glory, gorse, onion weed, elephant’s ear, 
Japanese walnut, sea couch, willow, blackberry 

Percentage of 
catchment in introduced 
vegetation 

50-74% 

Other Sewage treatment plant, forestry harvesting 
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Tunanui Stream (Site 9) 
Biodiversity site name: Tunanui Stream 
Area: 4.94 ha 
Condition score: 17.51/25 
Pressure score: 13.0/30 

 
Tunanui Stream is a large inlet separated from the harbour from Wainui Road Causeway. 
This site is divided by a channel down through the middle and the embankments of that 
channel are covered in undesirable plants such as pampas, willows, gorse and 
Tasmanian blackwood. The southern section is ringed by drains. Part of this site is on the 
harbour side of the causeway. This site mainly consists of sea rush (Juncus krausii var. 
australiensis) with patches of tussock swamp twig rush (Machaerina juncea) with sea couch 
(Elytrigia pycnantha) in the understory. In parts there are solid stands of oioi 
(Apodasmia similis). Saltwater paspalum (Paspalum vaginatum) has made its way to this site 
with patches scattered around the site. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes in hydrology Causeway, ringed by drain, culvert 

Water table depth Tidal flooding restricted through culvert, freshwater flow cut off for 
saltmarsh on harbour side of causeway 

Dryland plant invasion Pampas grass on margins and islands in saltmarsh, Tasmanian 
blackwood 

Nutrient levels Surrounded by sheep and beef farm 

Loss in area of wetland Loss from reclamation 

Connectivity barriers Loss of connectedness from channelized streams and causeway 
causing freshwater/saltwater balance to change 

Predation No predator control 

Introduced cover Pine, wattle, and blackberry on margins. Pampas grass is encroaching. 
Sea couch is along harbour margin 

Native plant species 
occupancy decline 

Loss of possible extent from saltwater paspalum colonies 

 
Threats from catchment 

Hydrology Channelization, causeway 

Water quality Sheep and beef farm adjacent 

Animal access No control of pests 

Undesirable species Wattle, pine, saltwater paspalum, sea couch, pampas grass, gorse, 
willow 

Percentage of 
catchment in introduced 
vegetation 

Over 75% 

Other Run-off from road 
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Waiotane Stream (Site 12) 
Biodiversity site name: Waiotane Stream 
Area: 2.88 ha 
Condition score: 18.91/25 
Pressure score: 16.5/30 

 
Waiotane Stream is situated in a shallow valley on the landward side of Wainui Road where 
its regular tidal flooding is restricted to a culvert under the road. It is ringed with drains and 
the embankments have becoming overrun with pampas grass and sea couch. This site is 
predominately sea rush (Juncus krausii var. australiensis) with some solid stands of oioi 
(Apodasmia similis) with sea couch (Elytrigia pycnantha) in the understory. Parts of the oioi 
stands have scattered saltmarsh ribbonwood (Plagianthus divaricatus) and parts of the mud 
flats are occupied by glasswort (Sarcocornia quinqueflora subsp. quinqueflora). There is a 
raised section in the middle of the saltmarsh occupied by mixed exotics and dense 
sea couch (Elytrigia pycnantha). 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes in hydrology Causeway, channelization of stream and drainage 

Water table depth Site is ringed by drains 

Dryland plant invasion Pampas grass, barberry 

Connectivity barriers Connection to harbour restricted to culvert. Upstream connection 
channelled past saltmarsh 

Predation No predator control 

Introduced cover Pampas grass on margins. Sea couch throughout oioi stands and along 
margins 

 
Threats from catchment 

Hydrology Valley floor is all drained and in high producing farmland 

Water quality Water quality reduced from high producing farmland upstream 

Animal access Open to pests 

Percentage of 
catchment in introduced 
vegetation 

Over 75% 

Undesirable species Pampas grass, grey willow, sea couch, gorse, jointed rush 
(Juncus articulatus) 

Other Modifications to area i.e. ponds and ongoing spoil dumping 
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Wainui Stream (Site 14) 
High value ecological site name: Whitiwhiti 
Area: 4.37 ha 
Condition score: 19.33/25 
Pressure score: 12.5/30 

 
Wainui Stream is located down the western arm of Ōhiwa Harbour. It stretches down a small 
inlet on the western side, sweeps around a hill then along either side of Wainui Stream 
before stretching out on the eastern side alongside a small ridge. Upstream of 
Wainui Stream is reclaimed wetland for farming. This site is a mosaic of sea rush 
(Juncus krausii var. australiensis) and oioi (Apodasmia similis). Sections of sea rush on the 
western side, along Wainui Stream, and some islands’ have sea couch (Elytrigia pycnantha) 
throughout. 
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Visual representation of indicators affecting condition 
(5=unchanged/natural, 0=severely impacted) 

 
Impacts on condition 

Changes to hydrology Drains and stopbank prevent freshwater from reaching the 
saltmarsh. Wainui Stream is channelized. 

Dryland plant invasion A few scattered pampas grass 

Loss in area of wetland 25-49% loss of wetland by reclamation 

Connectivity barriers Upstream connection restricted by stopbank 

Damage by animals Evidence of large animal access (horse tracks) 

Predation No predator control 

Introduced cover Sea couch throughout western side and some ‘islands’ 

Native plant species 
occupancy decline 

Reduce native species extent from sea couch invasion 

 
Threats from catchment 

Hydrology Wetlands are drained. Channelized stream. 

Water quality Water quality lowered by high producing farming 

Animal access Open to pests 

Percentage of catchment in 
introduced vegetation 

Over 75% 

Undesirable species Sea couch, pampas grass 
 

  



 

Environmental Publication 2015/02 – Ōhiwa Harbour Saltmarsh Condition Survey 2014 51 

Paparoa Road Inlet (Site 15) 
High value ecological site name: Whitiwhiti 
Area: 1.71 ha 
Condition score: 24.00/25 
Pressure score: 8.0/30 

 
Paparoa Road Inlet is situated adjacent to Wainui Road site surrounded by hills. This site 
has a large native buffer before backing onto farmland and is mostly unmodified. This site 
consists of individual solid stands of sea rush (Juncus krausii var. australiensis) and oioi 
(Apodasmia similis). 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Pampas on margins 

Predation No predator control 

Introduced cover Introduced species in freshwater wetland adjacent. Sea couch and 
pampas grass on margins 

 
Threats from catchment 

Hydrology Some modifications to hydrology upstream of inlet 

Water quality Water quality lowered from surrounding farms, however, this effect will 
be reduced because of the large native buffer 

Animal access Open to pests 

Percentage of 
catchment in introduced 
vegetation 

50% of catchment in introduced vegetation 

Undesirable species Sea couch and pampas grass on margins 
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Wainui Wetland (Site 20) 
Biodiversity name: Wainui Wetland 
Area: 1.69 ha 
Condition score: 19.33/25 
Pressure score: 12.5/30 

 
Wainui Wetland is located at the head of an inlet with several freshwater seeps leading out to 
Ōhiwa Harbour. Historical reclamation attempts are evident by old fencing throughout 
saltmarsh. This site is predominately sea rush (Juncus krausii var. australiensis) mixed with 
oioi (Apodasmia similis) backing onto mānuka (Leptospermum scoparium var. scoparium), 
flax (Phormium tenax) and raupo (Typha orientalis). Patches of saltwater paspalum 
(Paspalum vaginatum) have established next to the main stream. Sea couch 
(Elytrigia pycnantha) is throughout the margins and willow is found on the nor-west side.  



 

54 Environmental Publication 2015/02 – Ōhiwa Harbour Saltmarsh Condition Survey 2014 

Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Some channelization and drainage upstream 

Dryland plant invasion Pampas grass and exotics along the margins 

Connectivity barriers Upstream connections altered by channelized streams and reclaimed 
wetlands 

Predation No predator control 

Introduced cover Pampas grass and sea couch 

Native plant species 
occupancy decline 

Small loss of native extent from saltwater paspalum 

 
Threats from catchment 

Hydrology Channelized streams and drained lowlands 

Water quality Reduced water quality from farming upstream 

Animal access Open to pests 

Percentage of catchment 
in introduced vegetation 

Over 75% 

Undesirable species Pampas grass, gorse, saltwater paspalum, sea couch, willow 
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Ouaki Creek Wetland (Site 21) 
Biodiversity name: Ouaki Wetland 
Area: 1.06 ha 
Condition score: 18.49/25 
Pressure score: 13.0/30 

 
Ouaki Creek Wetland is situated in an inlet west of Burke Road. The head of the site is 
separated by a stopbank open to the tides through a very small pipe. Farmlands surround 
the wetland except at the head where there are orchards. The western arm is backed onto a 
native buffer however the eastern arm is directly adjacent to farmland. This site consists of a 
mix of sea rush (Juncus krausii var. australiensis) and oioi (Apodasmia similis) with patches 
of mānuka (Leptospermum scoparium var. scoparium) over sea couch (Elytrigia pycnantha). 
Small patches of raupo (Typha orientalis) are present along the western side. The stopbank 
is vegetated by exotic species mainly boxthorn, pampas grass and exotic grasses. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Part of wetland is separated by a stopbank with restricted tidal influence 
through a very small pipe. Channelized drains directly upstream. 

Water table depth Lowered water table in separate section at head 

Dryland plant invasion Exotic grasses, gorse, blackberry, sea couch on margins 

Sedimentation/erosion Minor erosion in one small area on the western side 

Loss in area of wetland Separate section at head has reduced in extent 

Connectivity barriers Stopbank has reduced the harbour connection for saltmarsh upstream 
and reduced freshwater connection for saltmarsh directly downstream 

Damage by animals Area on eastern side has stock damage from stock has had access 
through poor fencing 

Predation No predator control 

Introduced cover Gorse, blackberry, pampas grass, sea couch 

Native plant species 
occupancy decline 

Reduced saltmarsh in separated head section, and from sea couch 

 
Threats from catchment 

Hydrology Channelized and drainage in lowlands above saltmarsh, old pump 
house present 

Water quality Water quality reduced from beef and sheep farming and stock having 
access adjacent to saltmarsh in seeps/wetlands 

Animal access Open to pests, catchment is a mixture of land uses 

Percentage of 
catchment in introduced 
vegetation 

50-74% of catchment 

Undesirable species Boxthorn, gorse, pampas grass, wild ginger, blackberry, wattle, willow 

Other Stock grazing in seeps/wetlands on eastern side 
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Nukuhou Saltmarsh (Western) (Site 23a) 
High value ecological site name: Hiwarau 
Area: 17.02 ha 
Condition score: 22.67/25 
Pressure score: 11.0/30 

 
Nukuhou Saltmarsh (Western) is situated on the western side of Nukuhou River Mouth. This 
site, together with the Nukuhou Saltmarsh (Hiwarau) site on the eastern bank of the 
Nukuhou River, is the most extensive saltmarsh within Ōhiwa Harbour. A local care group 
have actively managed this site since 2003. There is a public board walk in the western 
corner. This site is predominately a mix of sea rush (Juncus krausii var. australiensis), oioi 
(Apodasmia similis) and tussock swamp twig rush (Machaerina juncea) with saltmarsh ribbon 
wood on the margins (Plagianthus divaricatus) on the margins and occasionally scattered 
throughout. The western corner is comprised of a mixture of native scrubs.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Road is blocking historic freshwater component  

Dryland plant invasion This is actively managed, with dryland species being removed regularly 

Loss in area of wetland Saltmarsh extent has increased 

Connectivity barriers Freshwater connection is restricted by road 

Predation Extensive predator control since 2003 

Introduced cover Sea couch has become established in the south corner. Saltwater 
paspalum along channel banks 

 
Threats from catchment 

Hydrology Extensive modifications including draining of lowlands for dairy farming 

Water quality Water quality results from Nukuhou River shows this river has lower 
than average water quality in the Bay of Plenty but is improving 

Percentage of 
catchment in introduced 
vegetation 

50-74% of catchment 

Undesirable species Pampas grass, gorse, saltwater paspalum, sea couch, willow 

Other Low recreational use 
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Nukuhou Saltmarsh (Hiwarau) (Site 23b) 
High value ecological site name: Hiwarau 
Area: 19.80 ha 
Condition score: 22.17/25 
Pressure score: 11.0/30 

 
Nukuhou Saltmarsh (Hiwarau) is located on the eastern side of Nukuhou River Mouth. This 
site is separated from Nukuhou Saltmarsh (Western) into an individual site because of 
differing management regimes. There is an old stopbank running through the middle of this 
site and the banks of the river are popular with white baiters. This site is predominately 
sea rush (Juncus krausii var. australiensis) mixed with oioi (Apodasmia similis) with scattered 
saltmarsh ribbonwood (Plagianthus divaricatus). Sea couch (Elytrigia pycnantha) and 
saltwater paspalum (Paspalum vaginatum) have become established along the river 
margins. The northern end is covered in a mix of exotic and native shrubs such as mānuka, 
coprosma sp., blackberry, gorse, and pampas grass. Predator control stations run down the 
stopbank and some pest plants have been sprayed. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Stopbank has altered the hydrology 

Water table depth Stopbank would have lowered water table over landward side 

Dryland plant invasion Pampas grass, gorse, blackberry, one pine 

Nutrient levels High nutrient levels from Nukuhou River 

Loss in area of wetland Saltmarsh extent has increased 

Predation Pests are controlled 

Introduced cover Sea couch and saltwater paspalum along river margins 
 

Threats from catchment 

Hydrology Extensive modifications to catchment hydrology. Catchment has been 
converted to a mixture of different intensive land uses 

Water quality Water quality in the Nukuhou River is lower than average for the 
Bay of Plenty 

Animal access Pests are controlled. High re-invasion possibility 

Percentage of 
catchment in introduced 
vegetation 

50-74% of catchment 

Undesirable species Pampas grass, Glyceria sp., gorse, saltwater paspalum, sea couch, 
willow, Japanese walnut 
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Te Awawairoa Stream (Site 26a) 
Biodiversity site name: Te Awawairoa Stream 
Area: 6.24 ha 
Condition score:” 13.17/25 
Pressure score: 17.0/30 

 
Te Awawairoa Stream is situated in an inlet directly west of the old Kutarere Wharf. Tidal 
flooding is restricted by a stopbank to a culvert in poor condition that is prone to collapsing. 
Stock has access to the wetland and through the ring drains. This site is dominated by 
sea rush (Juncus krausii var. australiensis) with other exotic grasses becoming more 
dominate in grazed areas. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Extensive modifications to hydrology by a stopbank, culvert in poor 
condition, drainage of wetland, channelized streams and road upstream 
restricting inflows through culverts. As culvert is prone to collapsing this 
means the area is likely to flood for long periods of time. 

Dryland plant invasion Mānuka, pampas grass, exotic grasses 

Sedimentation/erosion  Flushing of sediment is reduced from stopbank 

Nutrient levels Higher nutrient levels from stock grazing in wetland, algae growth in 
stream 

Loss in area of wetland Extent of wetland reduced from grazing and drainage 

Connectivity barriers Harbour connection is reduced through culvert in poor condition, road 
constrains upstream flows 

Damage by animals Grazing and pugging from stock animals 

Predation No predator control. Goats present 

Introduced cover Sea couch present 
 

Threats from catchment 

Hydrology Extensive modifications to catchment hydrology for intensive farming 

Water quality Water quality reduced from farming 

Animal access No control, high invasion possibility 

Percentage of 
catchment in introduced 
vegetation 

50-74% of catchment 

Undesirable species Gorse, wattle, blackberry 

Other Power poles in saltmarsh 
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Te Awawairoa Stream North (Site 26b) 
Biodiversity site name: Te Awawairoa Stream 
Area: 0.64 ha 
Condition score: 17.01/25 
Pressure score: 16.0/30 

 
This site lies to the north of Te Awawairoa Stream site stretching along the base of a hill on 
the eastern side of Te Awawairoa Stream. Historical grazing is evident from old fencing and 
long pasture with pest plants. Mangroves are abundant in the southern corner and follow up 
along the stream. This site has solid stands of sea rush (Juncus krausii var. australiensis) 
with parts having sea couch (Elytrigia pycnantha) throughout the understory and small 
amounts of oioi (Apodasmia similis). One section is dominated by three-square 
(Schoenoplectus pungens) surrounded by wattle, ferns mangroves and mānuka. The 
northern section is dominated by sea couch and exotic grasses. Large patches of saltwater 
paspalum exist along the stream channel. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Stopbank restricts freshwater and backs up saltwater 

Water table depth Parts historically grazed have lowered water tables 

Dryland plant invasion Mānuka, willow 

Sedimentation/erosion Raised beds from historical grazing 

Nutrient levels Evidence of high nutrients from algae growth 

Damage by animals Historical damage from grazing 

Predation No predator control. Goats are present 

Introduced cover Sea couch and saltwater paspalum 

Native plant species 
occupancy decline 

Reduced native extent from sea couch and saltwater paspalum 

 
Threats from catchment 

Hydrology Upstream hydrology is extensively modified into intensive farming 

Water quality Lowered water quality from upstream farming 

Animal access Open to pests 

Percentage of catchment 
in introduced vegetation 

50-74% of catchment 

Undesirable species Gorse, wattle, blackberry, willow 
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Kutarere (Site 29) 
Biodiversity site name: Kutarere 
Area: 0.36 ha 
Condition score: 18.67/25 
Pressure score: 14.0/30 

 
This site is on the landward side of State Highway 2 at the mouth of Kutarere Stream. Tides 
flow easily under the State Highway 2 Bridge. Upstream the wetlands have been drained and 
stream channelized to form pasture and land for orchards. This site is dominated solely by 
sea rush (Juncus krausii var. australiensis). A raised strip in the centre consists of 
pampas grass, saltmarsh ribbon wood (Plagianthus divaricatus) and a small patch of 
sea couch. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Upstream is channelized and drained. Tidal flooding is constricted to 
bridge 

Dryland plant invasion Pampas grass, manuka 

Nutrient levels Water quality lowered from stock grazing in wetland upstream 

Loss in area of wetland Over 75% of original wetland drained 

Connectivity barriers Harbour connection constricted to under bridge 

Predation No predator control 

Introduced cover Blackberry, one small clump of sea couch 
 

Threats from catchment 

Hydrology Streams channelized and drained for farmland and orchards 

Water quality Water quality reduced from adjacent farm run-off 

Animal access Open to pests 

Percentage of 
catchment in introduced 
vegetation 

50-74% of catchment 

Undesirable species Willow, sea couch, pampas grass, blackberry, pine 
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State Highway 2 (Site 30a) 
Biodiversity site name: State Highway 2 
Area: 7.06 ha 
Condition score: 14.33/25 
Pressure score: 20.0/30 

 
State Highway 2 is situated down the eastern arm of Ōhiwa Harbour with State Highway 2 
limiting the site on the landward side. About half of the wetland is actively grazed. This site is 
predominately sea rush (Juncus krausii var. australiensis) with pasture grasses becoming 
more dominate inland.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 

 
Impacts on condition 

Changes to hydrology Road and culverts constrict freshwater 

Water table depth Wetland is being grazed 

Dryland plant invasion Pasture grasses 

Loss in area of wetland Original wetland across the road is lost 

Connectivity barriers Upstream connection lost by road 

Damage by animals Severe grazing and trampling from stock 

Predation No predator control, high reinvasion possibility 

Introduced cover Pasture grasses 

Native plant species 
occupancy decline 

Native extent reduced from reclamation 

 
Threats from catchment 

Hydrology Intensive farming throughout catchment. Channelization and drainage 

Water quality Water quality reduced from farm and road run-off 

Animal access Open to pests, moderate edge effects 

Percentage of 
catchment in introduced 
vegetation 

50-74% of catchment 

Undesirable species Willow, macrocarpa, pine, wattle 

Other Possible clearing of saltmarsh 
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State Highway 2 – Ruatuna Road (Site 30b) 
Biodiversity site name: State Highway 2 
Area: 2.62 ha 
Condition score: 15.16/25 
Pressure score: 18.5/30 

 
This site is situated at the corner of State Highway 2 and Ruatuna Road down the eastern 
arm of Ōhiwa Harbour. Historical grazing is evident by old fencing now this wetland is in 
district council ownership. This site is dominated by sea couch (Elytrigia pycnantha) with 
patches of sea rush (Juncus krausii var. australiensis) with sea couch (Elytrigia pycnantha) in 
the understory and blackberry. Pampas grass and blackberry are throughout the margins 
and one large mature kahikatea exists in the corner of the site with exotic grasses 
underneath. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Freshwater component channelized and restricted to culverts. Road 
surrounds wetland 

Water table depth Wetland is noticeably raised and drier 

Dryland plant invasion Blackberry, pasture 

Loss in area of wetland Wetland across the road is lost 

Connectivity barriers Upstream connection lost by road 

Damage by animals Historic damage from grazing 

Predation No predator control 

Introduced cover Extensive sea couch cover 

Native plant species 
occupancy decline 

Over 75% of native extent is now sea couch 

 
Threats from catchment 

Hydrology Extensive changes to drainage by channelization for intensive farming 

Water quality Water quality reduced from intensive farming 

Animal access Open to pests, high reinvasion possibility and high edge effects likely 

Percentage of 
catchment in introduced 
vegetation 

Over 75% of catchment 

Undesirable species Pampas grass, pine, blackberry, willow 
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Pataua Island Scientific Reserve (Site 32a) 
Biodiversity site name: Pataua Island Scientific Reserve and Extension 
Area: 0.17 ha 
Condition score: 22.34/25 
Pressure score: 6.5/30 

 
Narrow bands of saltmarsh lie on the edge of mangroves consisting of either solid oioi 
(Apodasmia similis) or sea rush (Juncus krausii var. australiensis). Sea couch 
(Elytrigia pycnantha) lies on the margins with numerous wattle trees and saplings adjacent. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Wattle and willow 

Nutrient levels Murky water with bright green algae present 

Predation No pest control 

Introduced cover Sea couch on margins 
 

Threats from catchment 

Hydrology Relatively few modifications, beef and sheep farm in part of catchment 

Water quality Lowered water quality from farming upstream 

Animal access Open to pests, parts of saltmarsh are isolated 

Percentage of 
catchment in introduced 
vegetation 

50-74% of catchment 

Undesirable species Wattle, pampas grass, blackberry, willow, sea couch 

Other Small walking track adjacent but will have low-impact 
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Pataua Island Extension (Site 32b) 
Biodiversity site name: Pataua Island Scientific Reserve and Extension 
Area: 6.60 ha 
Condition score: 12.66/25 
Pressure score: 13.0/30 

 
Much of the original wetland has now been cleared and turned into a paddock. The water 
table is still high in the cleared part but is noticeably raised from the rest. A narrow strip is 
only what is left sheltered by mangroves down the eastern arm of Ōhiwa Harbour. This site is 
a mixture of sea rush (Juncus krausii var. australiensis) and oioi (Apodasmia similis). There 
are patches of sea couch (Elytrigia pycnantha) along the margins with pampas grass and 
wattles scattered through the saltmarsh.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Road adjacent to saltmarsh 

Water table depth Reclaimed land is raised 

Dryland plant invasion Pampas grass and wattle scattered through saltmarsh 

Loss in area of wetland Over 75% loss from reclamation 

Connectivity barriers Upstream connections reduced from road 

Damage by animals Reclaimed part is grazed 

Predation No pest control 

Harvesting levels Oyster harvesting evident by shells 

Introduced cover Sea couch 

Native plant species 
occupancy decline 

Over 75% of native occupancy reduced from reclaimed land 

 
Threats from catchment 

Hydrology Channelized streams, sheep and beef farming 

Water quality Lowered water quality from farming upstream 

Animal access Open to pests 

Percentage of 
catchment in introduced 
vegetation 

Over 75% of catchment 

Undesirable species Pampas grass, wattle, blackberry, gorse, sea couch 

Other Electricity poles in saltmarsh 
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Stipa (Site 33 & 34) 
Biodiversity site name: Stipa 
Area: 0.79 ha 
Condition score: 20.83/25 
Pressure score: 10.5/30 

 
Stipa contains the largest population of Austrostipa stipoides along the arm of the site mixed 
in with sea rush (Juncus krausii var. australiensis) and some tussock swamp twig rush 
(Machaerina juncea). Along the mudflats are patches of glasswort (Sarcocornia quiqueflora 
subsp. quiqueflora) and sea primrose (Samolus repens var. repens) with a small amount of 
ice plant (Carpobrotus edulis). Gorse has been sprayed and there are dry patches of sand 
where sea couch is starting to establish. In the centre of the arm are exotic grasses with a 
couple of pohutukawa trees. The rest of this site stretches along the harbour edge adjacent 
to housing where some of the saltmarsh has been mowed to extend lawns. This part 
comprises a mixture of sea rush (Juncus krausii var. australiensis), oioi (Apodasmia similis) 
and three-square (Schoenoplectus pugens) with some pockets of raupo (Typha orientalis) 
and mangrove (Avicennia marina subsp. australasica).  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Man-made structures Private jetties built within saltmarsh 

Dryland plant invasion Pampas grass encroaching, Pohutukawa in centre of arm 

Sedimentation/erosion Sedimentation within arm in the north, severe erosion in the southern 
section 

Loss in area of wetland Small loss from jetties and from being mowed by surrounding houses 

Recent damage Mowing of saltmarsh for lawns 

Predation No predator control 

Introduced cover Sea couch throughout arm 

Native plant species 
occupancy decline 

From sea couch 

 
Threats from catchment 

Hydrology Small amount of impervious surfaces from housing 

Animal access Open to pests, surrounding land is not in intensive land use 

Percentage of catchment 
in introduced vegetation 

Less than 25% of catchment 

Undesirable species Gorse, bamboo, pampas grass, blackwood, wattle, sea couch 

Other Garden escapes, access tracks, mowing of saltmarsh, jetties, boats 
stored on saltmarsh, holiday batches adjacent 
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Pukeruru (Site 35) 
Biodiversity site name: Pukeruru 
Area: 0.51 ha 
Condition score: 19.01/25 
Pressure score: 6.5/30 

 
Pukeruru is located on the inland side of a causeway in a small inlet. The tides reach the 
saltmarsh through a culvert. Sea rush (Juncus krausii var. australiensis) and oioi 
(Apodasmia similis) rushland stretch around the margins of the inlet with some small patches 
of tussock swamp twig rush (Machaerina juncea). Mangroves (Avicennia marina 
subsp. australasica) dominate the centre on the inlet. The catchment is mostly in native 
vegetation but surprisingly the water is discoloured to a strong copper colour.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Tidal flooding is constraint through a culvert 

Dryland plant invasion Pampas grass 

Nutrient levels Water is discoloured, algal growth throughout 

Loss in area of wetland Some loss of wetland from roading 

Connectivity barriers Harbour connection constraint through culvert 

Predation No predator control 

Introduced cover Pampas grass on margins, sea couch scattered throughout 

Native plant species 
occupancy decline 

From sea couch 

 
Threats from catchment 

Water quality Reduced from run-off from road and algal growth throughout 

Animal access Open to pests 

Percentage of 
catchment in introduced 
vegetation 

Almost entirely in native vegetation 

Undesirable species Pampas grass, sea couch, willow 

 
  



 

Environmental Publication 2015/02 – Ōhiwa Harbour Saltmarsh Condition Survey 2014 79 

Ōhiwa Scenic Reserve (Site 36) 
Biodiversity site name: Ōhiwa Scenic Reserve and Surroundings 
Area: 3.58 ha 
Condition score: 20.14/25 
Pressure score: 6.5/30 

 
Ōhiwa Scenic Reserve is located at the start of the eastern arm separated from the harbour 
by Ōhiwa Loop Road. Tidal flooding is restricted to a culvert. The inlet is ringed by 
predominately sea rush (Juncus krausii var. australiensis) with patches of oioi 
(Apodasmia similis) backing onto native vegetation. Mangroves (Avicennia marina 
subsp. australasica) dominate the central area. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Tidal flooding is constraint to a culvert 

Dryland plant invasion Sea couch, pampas grass on margins 

Loss in area of wetland Loss of saltmarsh from road 

Connectivity barriers Harbour connection is restricted by Ōhiwa Loop Road to a culvert 

Predation No predator control 

Introduced cover Sea couch on margins 
 

Threats from catchment 

Animal access Open to pests 

Percentage of 
catchment in introduced 
vegetation 

Less than 25% of catchment 

Undesirable species Sea couch, pampas grass, wattle, elephant’s ear 

Other Garden escapes and green waste dumping in saltmarsh 
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Ōhiwa Loop Road (Site 37) 
Biodiversity site name: Ōhiwa Loop Road Saltmarsh 
Area: 0.71 ha 
Condition score: 20.41/25 
Pressure score: 6.5/30 

 
Ōhiwa Loop Road is a narrow strip of saltmarsh stretching along Ōhiwa Loop Road and up 
along a point adjacent to housing. Many of the houses’ lawns back straight onto the 
saltmarsh including a paddock that incorporates the saltmarsh and part of the harbour. This 
site is predominately sea rush (Juncus krausii var. australiensis) with parts having sea couch 
(Elytrigia pycnantha). 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Pampas grass 

Sedimentation/erosion Erosion occurring on the northern stretch 

Nutrient levels Stock are grazed in saltmarsh and harbour 

Loss in area of wetland Small amounts of loss from road 

Connectivity barriers Upstream connection reduced from Ōhiwa Loop Road 

Damage by animals Damage from stock grazing in saltmarsh 

Predation No predator control 

Introduced cover Saltwater paspalum patch, and sea couch throughout on western side 

Native plant species 
occupancy decline 

Occupancy decline from saltwater paspalum and sea couch 

 
Threats from catchment 

Hydrology Catchment has been divided into housing/batches and lifestyle blocks 

Water quality Water quality reduced from neighbouring farming 

Animal access Open to pests 

Percentage of catchment 
in introduced vegetation 

Over 75% of catchment 

Undesirable species Pine, wattle, pampas grass, kaikuyu, sea couch, saltwater paspalum 

Other Rubbish from houses 
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Reeves Road Reserve (Site 38) 
Biodiversity Site Name: Reeves Road Reserve 
Area: 0.63 ha 
Condition Score: 19.01/25 
Pressure Score: 14.0/30 

 
This is a long inlet separated from the harbour from Reeves Road. The bulk of the saltmarsh 
is sea rush (Juncus krausii var. australiensis) rushland situated down at the head of the inlet 
moving into mangroves (Avicennia marina subsp. australasica). Flax, pampas grass and 
saltmarsh ribbonwood is scattered throughout with sea couch on the margins. There are a 
couple of patches of saltwater paspalum. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Tidal flooding is constraint to culvert under road 

Dryland plant invasion Pampas grass and willow 

Connectivity barriers Upstream and harbour connections restricted to culverts 

Predation No predator control 

Introduced cover Pampas grass, sea couch in isolated patches, and a small amount of 
saltwater paspalum 

Native plant species 
occupancy decline 

Minimal reduction from introduced species 

 
Threats from catchment 

Hydrology Freshwater wetland is drained for farmland 

Water quality Water quality reduced from farming upstream 

Animal access Open to pests 

Percentage of 
catchment in introduced 
vegetation 

More than 75% of catchment 

Undesirable species Pampas grass, sea couch, saltwater paspalum, gorse, wattle, 
blackberry, willow 
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Uretara Island (Site 39) 
High value ecological site: Uretara Island Scenic Reserve Extension 
Area: 8.90 ha 
Condition score: 23.17/25 
Pressure score: 4.5/30 

 
Uretara Island is separated from the mainland by a small channel which can be passed 
during low tide. The island is largely covered in native vegetation but has areas of prolific 
wattles particularly in the north. Towards the south there is extensive mangrove 
(Avicennia marina subsp. Australasica) forest. The saltmarsh in the north and eastern side 
has large areas of primarily sea rush (Junucs krausii var. australiensis) with other areas 
dominated in oioi (Apodasmia similis) with small amounts of sea rush (Juncus krausii 
var. australiensis). There is a large patch of saltwater paspalum in the north. The western 
side consists of narrow strips of oioi (Apodasmia similis) mixed with three-square 
(Schoenoplectus pugens) with dense sea couch in the understory. In places sea couch is the 
most dominate.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Wattles cover about 25% in the top half of the island and eastern side. 
Gorse on margins 

Predation Active management of pests, control of rodents and possums 

Introduced cover Sea couch throughout saltmarsh on western side and on the margins in 
the north and eastern side. Saltwater paspalum patch in the centre 
north 

Native plant species 
occupancy decline 

Reduced native occupancy from sea couch and saltwater paspalum 

 
Threats from catchment 

Animal access Moderate reinvasion possibility 

Percentage of 
catchment in introduced 
vegetation 

Less than 25% of catchment 

Undesirable species Wattle, gorse, saltwater paspalum, sea couch 

Other Low recreational use 

 
  



 

Environmental Publication 2015/02 – Ōhiwa Harbour Saltmarsh Condition Survey 2014 87 

Motuotu Island (Site 40) 
Biodiversity site name: Motuotu Island Reserve 
Area: 2.53 ha 
Condition score: 23.5/25 
Pressure score: 11.0/30 

 
Motuotu is an isolated island in the middle of Ōhiwa Harbour. Saltmarsh on this island are 
sheltered by an extensive amount of mangroves (Avicennia marina subsp. australasica) 
many of which are dead from frost damage during a hail storm in 2009. This island has large 
patches of sea rush (Juncus krausii var. australiensis) with some oioi (Apodasmia similis). 
Whereas, other areas are dominated by tussock swamp twig rush (Machaerina juncea) 
mixed with oioi (Apodasmia similis). The saltmarsh are ringed by higher ground of saltmarsh 
ribbonwood, pohutukawa trees, gorse and mānuka. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Gorse in wetland 

Predation No predator control, unlikely re-invasion 

Introduced cover Gorse within saltmarsh, and sea couch on margins 

Native plant species 
occupancy decline 

Native occupancy decline from gorse 

 
Threats from catchment 

Animal access No control, unlikely reinvasion due to isolation 

Percentage of catchment 
in introduced vegetation 

Less than 25% (catchment is confined to island) 

Undesirable species Gorse, sea couch 

Other Small amounts of rubbish 
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Whangakopikopiko Island (Site 41) 
Biodiversity site name: Whangakopikopiko 
Area: 2.42 ha 
Condition score: 23.01/25 
Pressure score: 5.5/30 

 
Whangakopikopiko is an isolated island close to Ōhiwa Harbour mouth mostly formed of 
sand. The south western part comprises of sea couch and saltwater paspalum with some 
scattered sea rush (Juncus krausii var. australiensis). Adjacent is a solid patch of sea rush 
(Juncus krausii var. australiensis) then furthering into spinifix (Spinifix sericeus) with some 
pingao (Ficinia spiralis). The eastern section is dominated by a mixture of oioi 
(Apodasmia similis) and sea rush (Juncus krausii var. australiensis). 
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Visual representation of indicators affecting condition 
(5=unchanged/natural, 0=severely impacted) 

 
Impacts on condition 

Dryland plant invasion Small amounts of blackberry 

Loss in area of wetland No unnatural loss 

Predation Predator control by the Department of Conservation from 
rodents, mustelids, rabbits, black-backed gull 

Introduced cover Sea couch 

Native plant species occupancy 
decline 

Large area of saltwater paspalum and sea couch where you 
would expect saltmarsh 

 
Threats from catchment 

Animal access High impediment to reinvasion 

Percentage of catchment in 
introduced vegetation 

None (catchment confined to island) 

Undesirable species Saltwater paspalum, sea couch 
 

 
 Saltwater paspalum at Whangakopikopiko Island. 
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Island near Whangakopikopiko Island (Site 45) 
Biodiversity site name: Island near Whangakopikopiko Island 
Area: 0.44 ha 
Condition score: 20.83/25 
Pressure score: 7.5/30 

 
This site is an unnamed island south of Whangakopikopiko Island. It is isolated but can be 
reached at low tide. This island comprises of low stature sea rush (Juncus krausii 
var. australiensis) backing into high stature oioi (Apodasmia similis) and tussock swamp twig 
rush (Machaerina juncea). Dense sea couch inhabits the margins before coming to exotic 
grasses, gorse, pampas grass and pohutukawa trees in the centre.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Gorse and bracken 

Sedimentation/erosion Small amount of erosion 

Damage by animals Evidence of animal burrows 

Predation No pest control 

Introduced cover Gorse (sprayed) and pampas grass throughout centre 

Native plant species 
occupancy decline 

Reduced native occupancy from sea couch 

 
Threats from catchment 

Animal access Open to pests, moderate impediment to reinvasion 

Percentage of catchment 
in introduced vegetation 

50-74% of catchment (catchment is confined to island) 

Undesirable species Gorse, pampas grass, sea couch 

Other Tracks possibly human. Small amounts of rubbish 
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Hokianga South (Site 46a) 
Biodiversity site name: Hokianga 
Area: 0.39 ha 
Condition score: 20.51/25 
Pressure score: 5.0/30 

 
Hokianga is a small island separated from the mainland from the eastern channel. The island 
is mostly covered in native vegetation. The saltmarsh is dominated by sea rush 
(Juncus krausii var. australiensis) with small amounts of mangrove (Avicennia marina 
subsp. australasica). Parts are dominates by three-square (Schoenoplectus pugens) with 
sea couch in the understory over sea primrose (Samolus repens var. repens). Other areas 
are a mixture of sea rush (Juncus krausii var. australiensis) and three-square 
(Schoenoplectus pugens) with some oioi (Apodasmia similis) over sea couch.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Changes to hydrology Running bore by hut adding more freshwater 

Dryland plant invasion Pampas grass, gorse (some sprayed) 

Sedimentation/erosion Severe erosion along the harbour edge 

Recent vegetation 
damage/clearance 

Human tracks 

Predation Pest control on island evident by bait stations, low reinvasion possibility 

Introduced cover Sea couch on margins, gorse 

Native plant species 
occupancy decline 

25-49% reduction of native vegetation from sea couch and exotic 
grasses 

 
Threats from catchment 

Animal access High impediment to reinvasion, control and mostly native vegetation 

Percentage of catchment 
in introduced vegetation 

Less than 25% of catchment (catchment is confined to part of island) 

Undesirable species Wattle and gorse 

Other Large hut adjacent to saltmarsh used for camping, recreational use 

 
Erosion along the harbour edge of Hokianga South.  
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Hokianga West (Site 46b) 
Biodiversity site name: Hokianga Island 
Area: 0.19 ha 
Condition score: 23.17/25 
Pressure score: 5.5/30 

 
Hokianga is a small island separated from the mainland by Ōhiwa Harbour’s eastern 
channel. This site is dominated by sea rush (Juncus krausii var. australiensis) with some 
three-square (Schoenoplectus pugens) and scattered saltmarsh ribbonwood 
(Plagianthus divaricatus). Mangroves (Avicennia marina subsp. australasica) line the 
seaward edge. The northern corner is dominated by patches of oioi (Apodasmia similis) and 
sea rush (Juncus krausii var. australiensis) backing into marsh clubrush 
(Bolboschoenus fluviatilis), sea couch and blackberry. This site is enclosed by a raised sand 
bar vegetated in sea couch and exotic grasses with a stand of wattle and pohutukawa trees 
and some fennel. Further out the site is surrounded by mangroves (Avicennia marina 
subsp. australasica) which are particularly extensive towards the south.  
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Wattle, gorse, willow 

Damage by animals Animal tracks are present 

Predation Pest control in marsh (bait stations present), low reinvasion possibility 

Introduced cover Sea couch encroaching from the southern side 

Native plant species 
occupancy decline 

Reduced from sea couch encroachment 

 
Threats from catchment 

Animal access Control in place, high impediment to reinvasion and native catchment 

Percentage of 
catchment in introduced 
vegetation 

Less than 25% of catchment 

Undesirable species Willow, wattle, gorse 

Other Large hut in the area used for camps, recreational use 
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Tauwhare (Site 47) 
Biodiversity site name: Tauwhare 
Area: 0.03 ha 
Condition score: 23.01/25 
Pressure score: 4.0/30 

 
Tauwhare is a narrow strip of saltmarsh vegetation on the south side of Tauwhare Pā hill. 
The exposed sea rush (Juncus krausii var. australiensis) to the harbour is eroding. This 
consists of a strip of sea rush (Juncus krausii var. australiensis) with narrow bands of oioi 
(Apodasmia similis). Sea couch (Elytrigia pycnantha) is present on the raised sections on the 
landward margin before backing into a freshwater wetland. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Sea couch 

Degree of 
sedimentation/erosion 

Sea rush is eroding along harbour margin 

Predation No pest control 

Native plant species 
occupancy decline 

Small amount of decline of saltmarsh from sea couch and erosion 

 
Threats from catchment 

Animal access No predator control, open to pests 

Percentage of catchment 
in introduced vegetation 

Less than 25% 

Undesirable species Sea couch 
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Ōhiwa Spit (Site 48) 
Biodiversity site name: Ōhiwa Spit 
Area: 1.12 ha 
Condition score: 22.33/25 
Pressure score: 9.0/30 

 
This site is situated on the south eastern side of Ōhiwa Spit which follows a natural process 
of significant erosion and accretion (Iremonger, 2011). There is a number of introduced 
species present, however, some are controlled. This site is comprises of oioi 
(Apodasmia similis) with sea couch in the understory following into saltwater paspalum with 
patches of oioi (Apodasmia similis) and sea rush (Juncus krausii var. australiensis). There 
are pohutukawa trees scattered at the western end and pampas grass scattered throughout. 
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Visual representation of indicators affecting condition 
(5 = unchanged/natural, 0 = severely impacted) 

 
Impacts on condition 

Dryland plant invasion Gorse, lupin, pampas grass 

Loss in area of wetland Loss from erosion is natural 

Predation Regular predator control in the form of bait stations 

Introduced cover Gorse, lupin, pampas grass, sea couch, saltwater paspalum 

Native plant species 
occupancy decline 

Reduced native occupancy from saltwater paspalum approximately 
25% of possible habitat 

 
Threats from catchment 

Animal access Open to reinvasion 

Percentage of 
catchment in introduced 
vegetation 

25-49% of catchment (catchment is the immediate surroundings) 

Undesirable species Pampas grass, gorse, saltwater paspalum, sea couch 

Other Area used for recreational purposes 
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