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Executive Summary 
This report collates monitoring results from a number of monitoring programmes, studies and reports. It 
aims to provide a comprehensive review of the ecological quality of the Ōhiwa Harbour and Catchment. 

Land cover changes occurring within the Ōhiwa Harbour Catchment have been minor. Complete fencing 
of the Ōhiwa Harbour margin has been achieved and a large percentage of rivers and streams are fenced 
to exclude stock from the waterways. 

There are numerous threatened flora and fauna within the Ōhiwa Harbour Catchment. A total of 24 
populations of threatened flora are known and monitored. Myrtle rust is predicted to have a severe future 
impact on the threatened plants Kunzea toelkenii and Lophomyrtus bullata. New Zealand dotterel and 
weka have increased in abundance. The distribution of banded rail and spotless crake has also 
increased. One of the biggest threats to these species are introduced predatory animals and threatened 
plants and birds have shown higher levels of recruitment in areas of pest control. An additional 284 ha 
with pest control operations and a further 18.6 km of stoat lines have been established within the past five 
years and the indigenous species within these areas will benefit from these operations.  

The water quality of the harbour is good in comparison to similar estuaries around New Zealand. 
However, nitrogen and enterococci levels on the eastern side are showing an increasing trend. The water 
quality remains good for swimming as health risk indicators remain below guidelines.  

The ecosystem health metrics (nitrate and ammonia toxicity) under the National Policy for Freshwater 
management class the Nukuhou River in the highest category (A band), indicating sensitive species 
within the river are unlikely to be affected. However, the overall macroinvertebrate health has shown no 
change in condition. Turbidity, E. coli, ammonia, total phosphorus and total reactive phosphorus are all 
improving. Water temperature levels however are reaching levels that are likely to cause stress to aquatic 
organisms.  

The condition of intertidal benthic habitat is considered moderate to poor primarily due to the mud levels 
within this habitat. Sediment contaminants remain at good (low) levels. However, cockle population 
numbers at monitored sites were found to have been increasing since 2010 and pipi numbers have 
remained stable. Health risk indicators associated with shellfish consumption remain at levels below 
guidelines.  

Mussels were last surveyed in 2016. The population has been significantly reduced and two mussel beds 
remain. Starfish feeding on the mussels have been attributed as a significant factor to the mussel decline 
and trials to protect restore mussel populations are planned. 

Many health indicators for the Ōhiwa Harbour and Catchment are showing an improvement. The 
improving Nukuhou River water quality trend of several parameters and the slowed seagrass loss likely 
reflect improved land management practices. Other monitoring such as macroinvertebrate and the few 
degrading parameters (faecal contamination, nitrogen and mud) of the harbour do not necessary suggest 
mitigation actions have not been effective but rather it may be necessary to continue and expand them. It 
is important that the monitoring programme is maintained to provide regular updates on the ecological 
health of Ōhiwa Harbour and to assess the effectiveness of mitigation actions. 
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Part 1:   
Introduction 
This state of Ōhiwa Harbour and Catchment report was prepared in line with Action 1.8 of the 
Ōhiwa Harbour Strategy (BOPRC et al., 2015) which is “to monitor and assess the health of 
Ōhiwa Harbour and its Catchment”. The report gives a snapshot of the current physical and ecological 
condition of the Catchment and harbour, as well as some trends for monitoring parameters over time. The 
information within this report is a collation of data, monitoring and reports from several different 
monitoring programmes and agencies. The term Ōhiwa Harbour Catchment (referred hereafter as the 
Catchment) is used when discussing the entire Catchment of the Ōhiwa Harbour and Ōhiwa Harbour 
(referred hereafter as the Harbour) for the estuary. 

1.1 Ōhiwa Harbour Catchment 
The Ōhiwa Harbour Catchment covers an area of 171 km2 (see Figure 1), and drains into the 
Ōhiwa Harbour. There are 16 major streams and one river (Nukuhou) draining the Catchment. 
The total length of major streams in the Catchment is approximately 171.4 km. Land use types 
of the Catchment are dominated by pastoral farming and forestry and are covered in Part 2. 

1.2 Ōhiwa Harbour 
The Harbour is a 26.4 km2 estuarine lagoon enclosed by the Ōhope and Ōhiwa barrier spits and 
has 56 km of margin length. It is shallow with 83% of its area being exposed sand and mudflats 
at low tide. The Harbour has a very low volume compared to the spring tidal compartment and 
is dominated by tidal currents (Park, 2005). 

Most estuaries have limited geological life spans and tend to continually infill over time. 
Ōhiwa Harbour is rapidly changing and infilling. These processes have been dominated by the 
open coastal supply of sediment. Particularly in the entrance of the Harbour, rapid change in 
channel size and shape continues to take place. In the shallow upper reaches of the Harbour, 
sediments originating from land dominate infill rates and change the nature of the habitat. A full 
overview of the Harbour’s geological nature, hydrology and ecology can be read in Park (1991).  

There are ten small islands within the Harbour, one of which (Ohakana Island) has permanent 
residents. Four of the islands cover less than 1 ha and their names are not widely known. The 
remaining islands are Whangapikopiko Island (Tern Island) (Government Purpose Wildlife 
Refuge), Pataua Island (a Scientific Reserve), Uretara Island (Scenic Reserve), Motuotu Island 
(Nature Reserve). The Harbour is classified as an outstanding Site of Special Wildlife (Rash, 
1989a and 1989b) and as a wetland of international importance for wading birds (Owen, 1994). 

Ōhiwa Harbour is an area of significant conservation value with significant ecological, biological, 
wildlife, scenic, landscape, historic and cultural values. 

  



BAY OF PLENTY REGIONAL COUNCIL TOI MOANA 7 

1.3 Ōhiwa Harbour Strategy 
The Ōhiwa Harbour Strategy promotes integrated catchment management, and was published 
in June 2008 (refreshed 2014). It identifies issues and concerns raised by local residents, Iwi 
and those agencies involved in various aspects of Harbour management. The strategy also 
provides clear actions to be undertaken to address these issues. For specific information on the 
actions, refer to the Ōhiwa Harbour Strategy (BOPRC et al., 2015). The implementation of these 
actions is overseen by the Ōhiwa Harbour Implementation Forum (OHIF) and managed by the 
Ōhiwa Harbour Strategy Co-ordination Group (OHSCG). Membership of these groups is 
comprised of representatives of: Te Upokorehe, Ngati Awa, Whakatōhea, Ngai Tuhoe 
(Waimana Kaaku), Whakatane District Council, Opotiki District Council, Bay of Plenty 
Regional Council (BOPRC), and The Department of Conservation (DOC) is also represented on 
the OHSCG. 
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Part 2:   
Land 
2.1 Land Cover 

Snapshots of New Zealand’s land cover have been captured in Landcare Research’s Land 
Cover Database, to understand how our landscape is changing over time (NZ Land Cover 
Database, n.d.). This is a nationally recognised approach to monitoring land cover and land use 
over time, to provide an indication of the change in the level of risk or vulnerability to the land. 
Snapshots were taken in 1996, 2001, 2008 and 2012. The latest 2012 snapshot (LCDB4) was 
released in July 2015. Land cover classes used in Table 1 can be viewed in 
Appendix 1: Land cover classes. 

Results 

Results from the change in land cover between the 2008 and 2012 are displayed in Table 1. 
The dominant land cover in the Catchment is pasture and a large proportion of this is used for 
dairying. There is also a significant area in indigenous and plantation forest and shrublands. In 
some places, land cover has rotated between exotic forestry and pasture between 2008 and 
2012. A combined area of 497 ha that was previously in exotic forestry, has been converted to 
pasture. Conversely, another 560 ha of land previously in pasture has gone into exotic forestry. 

Three percent of native shrub and forest in the Catchment has been lost to pasture and forestry 
between 2008 and 2012. Loss of indigenous cover is addressed further in section 3.1.3. 

Table 1 Land cover of the Ōhiwa Harbour Catchment for 2008 and 2012 using the 
Land Cover Database 3 and 4. 

Land Cover Area 2008 Land Cover Area 2012 

Land Cover 

Area 2008 Area 2012 Area of Change 
2008 to 2012 

(ha) (ha) (%) (ha) (%) 
Estuarine, Lake and Pond 2496.42 12.45 2519.32 12.57 22.90 
Exotic Plantation 3261.70 16.27 3301.02 16.47 39.32 
Exotic Scrub/ Shrubland 25.12 0.13 24.49 0.12 -0.63 
Indigenous Forest 4247.79 21.19 4208.17 20.99 -39.62 
Indigenous Scrub/Shrubland 1147.07 5.72 1022.77 5.10 -124.30 
Orchard/Cropland 83.04 0.41 82.69 0.41 -0.35 
Pasture 8233.16 41.07 8357.85 41.69 124.69 
Saltmarsh, wetlands, dunes and 
mangroves 364.89 1.82 346.50 1.73 -18.39 
Urban and Roads 187.77 0.94 184.17 0.92 -3.61 
Total 20046.96 

 
20046.96 

 
0.00 
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Figure 1 Land use of the Catchment 2012. 
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Discussion 

These changes to land cover may result in increased sediment runoff from affected areas, due 
to the removal of vegetation which poses a risk to the quality of the river, streams and the 
Harbour. Bay of Plenty Regional Council has been working with these landowners to mitigate 
sediment runoff and to replant where necessary. The steeper parts of one particularly large area 
that was converted from exotic forestry to pasture between 2001 and 2012, has been since 
replanted either in pines or native trees. Given this, it is likely that the total area of forestry lost 
to pasture is less than what has been calculated. Further changes are also likely to have 
occurred in the last six years. 

The loss of indigenous forest and scrub vegetation reduces the availability of habitat for 
indigenous flora and fauna. See Section 3.1.3 for further information. 

There are minor errors and unknowns in the LCDB databases but nevertheless it can give us a 
broad understanding of changes to the Ōhiwa Catchment. Over time, the photography and 
mapping has become more accurate and some changes between the databases may be due to 
this increase in accuracy. Accurate analysis has been undertaken for the years 2001 and 2012. 
The 2001 land cover mapping has an approximate accuracy of 93% and the 2012 mapping an 
approximate accuracy of 96% (NZ Land Cover Database, n.d.).  

2.2 Land Use 
Recent mapping of land use for Bay of Plenty was undertaken in 2017 with the purpose of 
providing a more detailed map of land use than the LCDB for Regional Council business. The 
Land Cover Database, Argibase and Landcare groundtruthed data were used as a foundation 
for the mapping before validation, through the use of aerial photography, Google Street View, 
BOPRC land management staff knowledge and groundtruthing where necessary.  

Results 

The largest land use in the Catchment is dairy (24%), followed by native forest (23%) then 
exotic forestry (17%) (Table 2 and Figure 2 below). 

Table 2 Land use of the Harbour and Catchment for 2017. 

  Land use Area (ha) Area (%) 

Pasture 

Arable 15.2 0.1 
Dairy 4819.2 24.0 
Deer 0.3 <0.1 
Sheep and beef 2267.6 11.3 

Forest and scrub 
Exotic Forest 3429.4 17.0 
Native Forest 4554.3 22.6 
Scrub 123.8 0.6 

Water/Wetland 
Water 2776.5 13.8 
Saltmarsh or mangrove 26.1 0.1 
Wetland 7.1 <0.1 

Horticulture Kiwifruit 2.0 <0.1 
Orchard / permanent horticulture 51.4 0.3 

Mixed Land use  Lifestyle block or mixed land use 926.6 4.6 
quarry Quarry 1.1 <0.1 

Parks and transport Parks and reserves 108.6 0.5 
Urban/road/rail 477.4 2.4 

Not confirmed Not confirmed 529.7 2.6 

 
Total 20116.3 100.0 
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Discussion 

Some parts of the mapping are yet to be validated and changes may have occurred since the 
mapping took place. However, this is the best available land use mapping to date. It is intended 
that this more detailed mapping and future re-mapping will replace the LCDB analysis in the 
future. 

 

Figure 2  Land use cover of the Harbour and Catchment for 2017. 
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2.3 Harbour Margin Fencing and Retirement 
The Ōhiwa Harbour margins are all fenced or otherwise protected from stock access and have 
been since the 2011/12 financial year. While planting of the Harbour margins is not able to be 
carefully monitored, it is worth noting that significant areas of the Harbour margin are being 
steadily planted up by individual landowners and care groups over time. Such planting helps to 
improve the habitat and aesthetics of the Harbour generally. 

2.4 Riparian Fencing and Retirement 
The fencing of riparian margins of the main tributaries entering Ōhiwa Harbour aims to reduce 
sediment and nutrient loads entering the waterways. When BOPRC embarked on a major 
project to get streams fenced in the Catchment about 15 years ago, the aim initially was to get 
the major streams fenced. For some years the data gathered only reflected the protection of 
these major streams. Over the last five years or so the focus has been on getting any and all 
streams, and also all farm drains, fenced or protected. In order to measure progress with this 
expanded focus, there has been a significant and time consuming effort to ground truth every 
stream and drain in the Catchment. This work is now almost complete and subsequent state of 
the environment reports will contain a comprehensive analysis of all waterway protection in the 
Catchment. 

Results 

In the five years since 2013, BOPRC have provided assistance by means of financial grants 
towards a further 20.3 km of riparian fencing in the Catchment. As most of this fencing was of 
smaller streams, it is not reflected in the data shown in Table 3. Landowners themselves will 
have carried out further riparian fencing without assistance but the length of this fencing is 
unknown.  

Riparian planting has been undertaken along some streams but experience has shown that 
shrub willows are often the best plant to use to stabilise soft, unconsolidated streambanks prone 
to erosion. These are being used more and more for this purpose in the Catchment. They are 
planted as short poles harvested from established trees along the Nukuhou River. 

Table 3 Stream length with stock excluded (major streams only). 

Year Total stream 
length (km) 

Stock excluded 
(km) 

Percentage of river/stream 
length protected 

2009 171.4 126.2 74 % 

2012 171.4 138.5 81 % 

2018 171.4 142.39 84.2% 
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Figure 3 Status of stock exclusion from streams within the Ōhiwa Catchment. 

  



14 State of Environment for Ōhiwa Harbour and Catchment 2018 

2.5 Dunes 
The shape and position of Ōhope and Ōhiwa spits are monitored annually each summer by 
surveying cross sections from benchmarks behind the frontal dune to a seaward position below 
mean sea level (Figure 4). The first measurements were collected by Regional Council in the 
early 1990’s. Other agencies were collecting information in this area earlier, particularly on the 
Ōhiwa Spit due to the pronounced historical erosion cycles.  

 

Figure 4 Location of dune cross sections. 

Results 

Results suggest there is a complex link between Ōhope and Ōhiwa spits. The trend shows 
Ōhope Spit is in a process of retreat which is directly opposite to the trend for Ōhiwa Spit which 
is in a process of accretion (Figure 5). A period of stability was measured for Ōhope Spit for the 
decade leading up to 2013 but since then dramatic retreat has been measured. Ōhope Spit has 
retreated about 120 m in the last five years (Figure 7), however, recent observations suggest 
there has been some increasing erosion occurring on Ōhiwa Spit (Figure 6).  

Discussion 

This pattern is often exhibited in pairs of tidal inlet spits. This fluctuation has cycled back and 
forward at this location when examining historical records which date back to the late 1800’s. 
The drivers for this particular change are not fully understood as the process in this location is 
extremely complex. If Ōhiwa Spit is beginning to retreat this may indicate that the trend for 
Ōhope Spit could change to a trend of accretion in response to the change at Ōhiwa Spit. 
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Figure 5 Toe of foredune positions at Ōhiwa and Ōhope monitoring sites. Ōhope has a 
trend of erosions whereas Ōhiwa has a long term trend of accretion. 

 

 

Figure 6 Cross section profiles from Ōhiwa Spit showing recent erosion. 
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Figure 7 Ōhope Spit erosion over the years 2007 to 2014. 
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2.6 Protected Land 
The area of legally protected land with the Catchment is 1,625 ha. Of that, 82% is indigenous 
vegetation. Most of this area is reserve land managed by DOC and Territorial Authorities. The 
level of legal protection on different parcels of land varies depending on the reserve status. 
Note: these figures do not include covenanted land which is covered in section 3.4. 

Table 4 Legal protection type within the Catchment. Note: table does not include area of 
covenanted land. 

Protection type Area (ha) 

Esplanade Reserve 1.0 

Government Purpose Reserve 40.8 

Historic Reserve 25.0 

Marginal Strip 23.3 

Nature Reserve 70.2 

Quarry Reserve 2.0 

Recreation Reserve 54.7 

Scenic Reserve 371.8 

Scientific Reserve 22.3 

Stewardship Area 658.5 

Regional Park 36.2 

Unidentified 49.4 

TOTAL 1355.2 

Ana Check Biodiversity site layer 
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Part 3:   
Terrestrial Biodiversity 
Our indigenous flora and fauna are an integral part of New Zealand’s natural landscape and hold value. 
Key findings from the recent ‘Our Land 2018’ report by MfE & Stats NZ (2018) shows that the biggest 
threats to New Zealand’s indigenous biodiversity include: loss of indigenous plant cover, loss of 
ecosystems, worsening conservation status, and exotic plant and animal pests. 

3.1 Flora 
3.1.1 Conservation status 

The changes in the New Zealand wide conservation status from 2012 to 2016 of the native 
plants found in Ōhiwa is displayed in Table 5. This table includes species found in Ōhiwa during 
the Threatened Plants Survey and either the species that have one of the three threatened 
conservation statuses: Nationally Critical, Nationally Endangered or Nationally Vulnerable, or 
any species that has changed status. Of these species Kunzea toelkenii and Lophomyrtus 
bullata have the most severe conservation status of nationally critical (de Lange et al., 2018). 

Table 5 Changes in conservation status of threatened native plants found in the Ōhiwa 
Catchment:  improved, declined,  stable. 

  Kunzea toelkenii Lophomyrtus bullata Pimelea tomentosa 

  (Thornton kanuka) (Ramarama, bubble 
leaf)   

NZ wide 
conservation 
status 

   

 
3.1.2 Threatened plants 

In 2011, a survey of known populations of threatened and regionally uncommon plants within 
the Ōhiwa Catchment was undertaken (O’Keefe, 2017). The purpose of the survey was to 
develop a management strategy to maintain and enhance threatened populations within the 
Catchment. In 2017 these populations were resurveyed. 

Results 

Kunzea toelkenii is found in small areas on Whangakopikopiko Island. Results from the 
resurvey in 2017 showed that natural erosion of the island has resulted in a number of individual 
trees falling into the Harbour, however, the surviving trees and those planted by Waiōtahe 
Valley School are healthy. The conservation status of Kunzea toelenii has worsened from 
Nationally Vulnerable to Nationally Critical as myrtle rust is predicted to impact this plant 
severely in the future. 

Known individual ramarama (Lophomyrtus bullata) trees in the Ōhiwa Catchment are in poor 
health. The conservation status has greatly worsened from not threatened to Nationally Critical 
as myrtle rust is predicted to impact this plant severely in the future. 
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Known Pimelea tomentosa populations have found to be doing well and a plant was found on 
Uretara Island. Plants have not been found on Uretara Island before and it is suspected that this 
plant may not be as uncommon around Ōhiwa Harbour margins as previously thought. The 
population at Clayton Place Reserve is healthy and recruitment is increasing. In 2011, three 
seedlings were found however in 2017, 18 plants were discovered.  

 

Figure 8 Pimelea tomentosa (nationally vulnerable) at Claydon Place. 

The ‘at risk and declining’ species, Ptisana salicina, was found to be doing exceptionally well at 
Ford Covenant on Stanley Road. In 2011, this plant was thriving at his location and in 2017 they 
were found again to be thriving. Literally hundreds of seedling plants were noted alongside the 
streambanks. Pest control operations at this location are likely contributing to the success. 

Overall, of the 24 populations surveyed, eight were found to be doing well. 

See (Appendix 2: 2017 Threatened plants survey results) for a full table of results. 

Discussion 

The reason for the decrease in conservation status for Kunzea toelkenii and Lophomyrtus 
bullata is from the national threat of myrtle rust that is predicted to have a severe future impact 
on these two species (de Lange et al., 2017). Currently Kunzea toelkenii in Ōhiwa Harbour is 
threatened by natural erosion, however, plantings by Waiōtahe Valley School have expanded 
the population and these plantings are reported to be doing well. The Lophomyrtus bullata 
population was in a poor condition, however, seed has been collected from the population to 
ensure its survival. Throughout the resurvey, propagation material was collected from all 
species if possible. This will ensure the survival of those plants and help to establish additional 
populations. 

New recruitment of plants was found to be the most abundant in areas with pest control. Areas 
such as Whangakopikopiko, Uretara, Claydon Place, Waiotane Scenic Reserve and Ford 
covenant all had healthy recruitment and also benefited from pest control. A good example of 
recruitment was Pimelea tomentosa at Claydon Place, Ōhope. Having recorded three seedlings 
in 2011, a further 18 were found in 2017. It is widely accepted that rodents impact native flora 
by eating flowers and seeds, reducing a plant’s ability to reproduce. Continued rodent control 
should go a long way to safeguard the future of these plant populations. Pest plants also pose a 
threat to the survival of some of these populations as these plants can smother and out-
compete existing plants and new recruits.  
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3.1.3 Native vegetation cover 

Indigenous cover1 within the Ohiwa Harbour Catchment has been calculated using the 
New Zealand Land Cover Database which was discussed in Section 2.1 Land cover. This 
New Zealand wide database was created by Landcare Research from satellite imagery. The 
measure of indigenous cover1 does not give any indication of the condition of forest. The latest 
available data is from the 2012 iteration of the database (4.1) and further changes may have 
occurred over the past six years 

Results 

The results show a marginal reduction in percent of indigenous cover1 in the Ōhiwa Catchment 
(Figure 9). Most of this reduction was indigenous scrub which was either converted into pasture, 
horticulture or exotic plantation.  

 

Figure 9 Percentage of indigenous cover1 in the Catchment. 

Discussion 

The continuing loss of indigenous forest and scrub cover threatens our indigenous species and 
biodiversity and clearing of vegetation can increase the amount of sediment in our waterways. 
However, as mentioned in Section 2.1 there are unknowns and errors with the LCDB 
databases, but nevertheless, it can give us a broad understanding of changes to the native 
cover within the Ōhiwa Catchment.  

  

                                                           
1 Includes land cover database classes: indigenous forest, indigenous scrub, saltmarsh, wetlands, dunes and 
mangroves. 



BAY OF PLENTY REGIONAL COUNCIL TOI MOANA 21 

3.1.4 Ecosystem diversity and extent 

Groups of species form complex ecosystems that function and live together. Before humans 
arrived, the majority of Ōhiwa Catchment would have been covered in forest (85%). Maps of 
natural ecosystem extent indicate that different forest ecosystems occurred in areas with 
different environmental conditions (Singers and Lawrence 2014). 

The most common forest type in the Catchment was tawa, kohekohe, rewarewa, hinau 
podocarp forest (54%), which extended from the top of the Catchment to where Wainui Road 
exists today. Other main forest types included pohukutawa, puriri which would have surrounded 
the Harbour, kahikatea, pukatea forest covered the swampy Harbour inlets and totara matai 
kaihikatea forest covered an area in the upper Nukuhou Catchment. A small area of rata, 
kamahi, podocarp forest occurred at the top of the Catchment as well. 

Other parts of the Catchment would have been occupied by wetlands (0.03%), active sand 
dunes (0.21%), saltmarsh (0.56%) and estuary (14%).  

The natural ecosystem types of indigenous forest throughout the Ōhiwa Catchment has been 
determined using the land cover databases LCDB3 and LCDB4 (see section 2.1 for more 
information) and matching these remnants with the ecosystem types and extent outlined in 
Singers & Lawrence (2014). However, this assumes the remaining forest has not changed since 
pre-human times and should be taken as the likely ecosystem type.  

The Land Cover Database2 uses satellite imagery to map vegetation types and other land 
cover. The latest available version (2012) shows that indigenous ecosystem cover has been 
reduced to about 32% of Ōhiwa Catchment’s land area – this is 32% of its pre-human extent. 
Indigenous forest and shrub land covers around 24%, while other ecosystems such as 
wetlands, estuaries and sand dunes cover less than 8% of the Catchment. 

Results 

The Land Cover Database can be compared to maps of natural ecosystem extent  (Singers and 
Lawrence 2014) in order to estimate how much of each ecosystem type remains in the 
Ōhiwa Catchment (Figure 2). Comparisons of natural ecosystem extent (Singers and Lawrence 
2014) with indigenous cover in the LDCB (2012) indicate all forest types have been reduced to 
less than 30% of their original extents in the Catchment and several forest types have been 
reduced to less 5%. 

The pattern of forest loss in the Catchment is typical of the wider Bay of Plenty with lowland and 
coastal and semi-coastal forest having undergone extensive removal for agriculture and 
forestry. The most threatened forest types in the Catchment (and also in the region) are 
podocarp forests dominated by totara and matai; and swamp forests dominated by kahikatea 
and pukatea. Dune forests (with totara, kanuka and broadleaved species) are virtually extinct in 
the Catchment and in the region. 

Of the 39 ha of indigenous forest lost between 2008 and 2012, it appears 3% may have been 
kahikatea, pukatea forest which has less than 5% remaining in Ōhiwa Catchment and in the 
Bay of Plenty region. However, further investigation is required to confirm whether the forest lost 
really was this forest type, rather than the result of inaccuracy on the LCDB. 

                                                           
2 LCBD version 4.1, Mainland New Zealand. 
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Figure 10 Natural and current extent of indigenous ecosystems in Ōhiwa Harbour 
Catchment. 

3.1.5 Ecosystem health 

The condition and integrity of these ecosystems is an integral part of safe guarding their future. 
There is limited monitoring on the condition of our remaining ecosystems, but we can be fairly 
confident that those without ongoing management (such as fencing and pest control) will be in a 
declining state due pressures such as to plant pests, introduced animals (including domestic 
pets), and grazing stock. Possums, rats, mustelids, and cats wreak havoc for threatened fauna; 
and introduced browsers are changing forest composition in favour of less palatable species. 
Rabbits and hedgehogs are a particular problem for native flora and fauna in sand dunes, and 
many wetlands are being degraded by drainage and poor water quality.  

3.1.5..1 Saltmarsh 

Saltmarsh provides vital habitat for marshbirds, fish and other species, and provides benefits 
such as erosion protection, improved water quality and carbon storage. Only 2% of the original 
extent of this ecosystem remains in the Catchment. A survey of the extent and health of 
saltmarsh wetland around Ōhiwa Harbour was carried out for the first time in 2014 and the 
results will be used as a baseline for future resurveys to monitor changes and trends. Thirty-four 
sites were surveyed to determine the current condition and ongoing threats to the sites 
(Figure 11).  
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Figure 11 Location of saltmarsh surveyed in 2014. 

Key results 

On average the condition of saltmarsh in Ōhiwa Harbour is good (Figure 12), however, there 
are some concerning ongoing threats.  

Pest plants are a major threat to many saltmarsh areas, in particular the presence of the 
invasive sea couch and saltwater paspalum, both of which are widespread and difficult to 
control. The high risk of spreading and colonising new areas is a major concern. Livestock 
grazing on saltmarsh also heavily impact the health of saltmarsh but this is now a rare 
occurrence in most places. 

 

Figure 12 Health scores of saltmarsh in the Harbour. Maximum score is 25. 
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3.1.5..2 Wetland monitoring 

Across New Zealand, fewer than 90% of all original wetlands remain (Clarkson, Fitzgerald & 
Overton, 2014). Many of these remaining wetlands also continue to degrade from altered water 
levels, excessive nutrients and invasive species. Monitoring can provide early detection of 
negative changes and prompt mitigation. A monitoring programme for the health of wetlands in 
the Bay of Plenty has been developed which aims to monitor changes in vegetation and nutrient 
status in approximately 75-80 wetland across the region every five years. However, only a few 
of these wetlands are in the Ōhiwa Catchment and the programme is still in the baseline data 
collection stage (i.e. not all wetlands have been monitored yet). See Figure 13 for a map of all 
wetlands within Ōhiwa Harbour Catchment. 

 

Figure 13 Wetlands within the Ōhiwa Catchment. 
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3.2 Fauna 
3.2.1 Conservation status 

The changes in the New Zealand wide conservation status of native birds known to occur in 
Ōhiwa from 2012 to 2016 is displayed in Table 6. This table either includes the species that 
have one of the three worst conservation statuses: Nationally Critical, Nationally Endangered or 
Nationally Vulnerable, or any species that has changed status. Of these species, the 
Australasian bittern and black-billed gull have the most severe conservation status of Nationally 
Critical (Robertson et al., 2017).  

Table 6 Changes in conservation status of threatened native birds found in the Ōhiwa 
Catchment:  improved,  stable, declined. 
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3.2.2 Native bird species 

The results from the Ornithological Society’s (OSNZ) wader bird counts and from DOC for the 
species featured in Table 6 are outlined below. 

3.2.2..1 Australasian Bittern/Matuku 

Department of Conservation staff undertook a survey in likely areas of Australasian bittern 
(Botaurus poiciloptilus) habitat (Figure 14) to better understand the abundance and distribution 
of these Nationally Critical birds, using sound recording to capture the male’s booming calls 
during the spring 2016 mating season. Little was previously known about the Australasian 
bittern or Matuku population status around the Ōhiwa Harbour, except that they have been 
occasionally seen and heard. The bittern is a secretive bird that inhabits both freshwater 
wetlands and saltmarshes but also adjacent wet farm paddocks and drains, feeding on small 
fish, eels, and frogs. Its numbers have declined over time mostly as a result of habitat loss and 
predation. A number of birds have also been killed on roads.  

Results 

Results from the bittern survey revealed the presence of at least seven male birds Table 7). But 
because the method only records male birds (females don’t boom), it is likely that the population 
in Ōhiwa Harbour is greater than that recorded. There may also have been birds present in 
locations not monitored. Previous marshbird surveys in Ōhiwa Harbour have also detected 
bittern mostly from recording flushed birds, footprints or suspected roosting sites.  
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Figure 14 Australasian bittern survey sites. 

Table 7 Bittern survey results. 

Location 
Estimated number of male 
bitterns 

Pukeruru Point Inlet 1 
Ōhiwa Scenic Reserve Inlet 0 
Reeves Road Inlet 0 
Ōhiwa Domain 0 
Maple's 0 
Nukuhou Saltmarsh A Line 2 
Nukuhou Saltmarsh C Line 2 
Awaratapuna Stream 1 
Tunanui Stream Inlet 1 
Kutarerer Recreation Reserve 0 
Total 7 

 

Discussion 

This survey used an improved method for detecting bittern and showed that the Harbour is an 
important site for these rare birds. Monitoring should be repeated at least every five years. It 
would also be valuable to develop a plan to ensure better protection of these birds around the 
Harbour.  
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3.2.2..2 Banded dotterel 

In Ōhiwa Harbour, the numbers of banded dotterel (Charadrius bicinctus) show no significant 
trend (Figure 15). They are classed as nationally vulnerable and the New Zealand population 
remains stable. 

 

Figure 15 Banded dotterel numbers from OSNZ wader bird surveys. 

3.2.2..3 Black-billed gull 

In Ohiwa Harbour, the numbers of black-billed gull (Larus bulleri) shows no significant trend 
(Figure 16). They are classed as Nationally Critical and the New Zealand population remain 
stable. 

 

Figure 16 Black-billed gull numbers from OSNZ wader bird surveys. 

3.2.2..4 Bar-tailed godwits 

The bar-tailed godwit (Limosa lapponica) has a conservation status of At Risk and Declining. 
They migrate to New Zealand around September each year after breeding in Alaska. After 
spending the summer in estuaries and harbours around New Zealand they depart back to 
Alaska around March. As the godwit starts breeding at about three years of age, many non-
breeding birds remain in New Zealand over our winter. Counts of godwits in Ōhiwa Harbour 
show the birds have been decreasing in numbers since 1998, from a population of about 5,000 
down to less than 2,000 (Figure 17). This trend is universal as land reclamation and degradation 
continues at feeding stops at estuaries in east Asia. 

 

Figure 17 Bar-tailed godwit numbers from OSNZ wader bird survey. 
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3.2.2..5 Caspian tern 

Caspian tern (Hydroprogne caspia) were increasing until 2016 in Ōhiwa Harbour and the 
decline since is due to storm surges limiting breeding space (Figure 18). The majority of 
Caspian terns in the Harbour nest on the shellbank in the Harbour and unfortunately as a result 
of storm surge in 2018, only one out of six Caspian tern chicks survived. The breeding site of 
about 40 Caspian terns that nest on the shellbank was wiped out and the shellbank is reduced 
to about half of its original size. No other suitable nesting habitat is available in the Harbour for 
the Caspian terns. The New Zealand population remains stable. 

 

Figure 18 Capsian tern numbers from OSNZ wader bird surveys. 

3.2.2..6 New Zealand dotterel 

The New Zealand dotterel (Charadrius obscurus) is classed as At Risk and Recovering, which 
is an improvement from its 2012 status of Nationally Vulnerable and many populations are 
under active management by DOC. In the Ohiwa Harbour, the New Zealand dotterel continues 
to increase in line with the New Zealand wide trend. New Zealand dotterel numbers declined in 
2017 due to storm surges limiting breeding space causing some dotterel to seek other breeding 
sites (Figure 19).  

 

Figure 19 NZ dotterel numbers from OSNZ wader bird surveys 

Department of Conservation monitors the fledging rate for New Zealand dotterel in the Harbour 
from breeding pairs on Ōhope Spit, Whangakopikopiko Island, an unnamed islet off Ōhiwa Loop 
Road, Ōhiwa Spit and the Ruatuna Shellbank. From 2009, breeding pairs on Ōhope Spit failed 
to produce any fledglings, however, because of DOC’s management of black-backed gulls, 
predator and erosion control, five fledgings were produced during the 2014/15 season. The 
overall fledging rate for northern New Zealand dotterel chicks across the Harbour sites has 
been maintained above the ‘productive’ threshold of 0.5 fledged chicks per pair per season. In 
2015, 1.08 chicks per breeding pair were produced, 0.63 in 2016, 0.63 in 2017 and 0.69 in 2018 
(Figure 20). 
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Figure 20 Fledging rate of New Zealand dotterels in the Ōhiwa Catchment. 

 

3.2.2..7 North Island Brown Kiwi 

North Island brown kiwi (Apteryx mantelli) are classed as At Risk and Declining which has 
improved since the 2012 level of National Vulnerable. In the Ōhope Scenic Reserve 
North Island brown kiwi have increased over time and in the 2013 State of Ōhiwa Harbour and 
Catchment report (MazKenzie, 2013), it was noted that although the reserve is outside the 
Catchment, the overflow effect with birds seeking out suitable habitat elsewhere has meant 
more kiwi are present within the western part of the Catchment.  

Results 

In autumn 2017, a large number of volunteers, assisted by DOC staff, carried out a kiwi survey 
in the area around the Loop Road boat ramp on the eastern side of the Harbour. Locals have 
been reporting kiwi calls there for many years. Some pest control is carried out by a care group 
in much of this area. The survey confirmed the presence of one male kiwi. Kiwi are difficult to 
distinguish amongst the numerous calls of weka which begin calling in response to every kiwi 
call. A pest control operation was established in response to this survey. 

3.2.2..8 North Island Weka 

North Island weka (Gallirallus australis greyi) were not present in the Catchment before 2005. 
By 2013, weka sightings and calls had become common around the Harbour’s eastern shores 
(MacKenzie, 2013). The distribution of weka has since expanded. A marshbird survey in 2015 
(Bevan, 2015) revealed weka distribution had expanded to the western shores and weka are 
now widespread around much of the Harbour and the wider Catchment. The weka distribution is 
predicted to expand further over time. This increase is in alignment with the conservation status 
of At Risk and Recovering which has improved since the 2012 status of Nationally Vulnerable. 

Discussion 

Weka success in terms of spread and population increase is due to their ability to defend 
themselves against predators and favourable climatic conditions. This has been highlighted 
through the Mōtū Weka Project which identified that over the last 10 years, juvenile and adult 
survivorship is the same between intensively managed sites and sites where there is no pest 
control (J. Barsdell pers. comm.). 
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The increase in weka numbers around the Harbour may have a negative effect on marshbird 
numbers (Beattie, 2010). However, the impact of weka is not well understood and is likely to be 
small in comparison to the well-known impacts of introduced mammalian predators which pose 
the biggest threat to marshbirds. 

3.2.2..9 Pied shag 

Pied shag numbers have decreased slightly over time in Ōhiwa Harbour, however, the 
New Zealand conservation status has improved from nationally vulnerable to At Risk and 
Declining. 

 

Figure 21 Pied shag numbers from OSNZ wader bird surveys. 

3.2.2..10 Pied stilt 

The pied stilt population in Ōhiwa Harbour has increased since 2008 and is now relatively 
stable. The New Zealand conservation status of these birds has also improved from ‘At Risk 
and Declining’ to ‘Not Threatened’.  

 

Figure 22 Pied stilt numbers from OSNZ wader bird surveys. 

3.2.2..11 Red-billed gulls 

Red-billed gull numbers have fluctuated over time in Ōhiwa Harbour but have increased since 
2008. The latest count of 325 birds in the Harbour is promising and is also reflected in the 
improved conservation status from ‘Nationally Vulnerable’ to At Risk and Declining. 

 

Figure 23 Red-billed gulls numbers from OSNZ wader bird surveys 

  



BAY OF PLENTY REGIONAL COUNCIL TOI MOANA 31 

3.2.3 Wading bird diversity 

The total number of species counted each year has increased slightly (Figure 24). This is an 
indication that diversity amongst wader birds in Ōhiwa Harbour is at least stable.  

 

Figure 24 Number of species recorded at OSNZ wader bird counts. 

3.2.4 Marshbirds 

Ōhiwa Harbour is now surveyed every five years for the presence of five particular marshbirds, 
all of which are classified as either threatened or at risk. Surveys were completed in 1990, 2010 
and 2015. The target birds include: Australasian bittern (Matuku), banded rail 
(mohu- pererū), spotless crake (pūweto), marsh crake (koitareke) and North Island fernbird 
(mātātā). 

Results 

A comparison of the percentage of sites each species were found to be present at is displayed 
in (Figure 25).  

 

Figure 25 Percentage of sites each species was recorded at during the period 1990 to 
2015. 

The last survey carried out in 2015 (Bevan, 2016) revealed that banded rail and North Island 
fernbird continue to have a wide distribution around the Harbour. The distribution of banded rail 
and spotless crake has increased since 1990. It is possible the small decrease in extent of 
banded rail and fernbird between 2010 and 2015 are due to the snapshot nature of the survey 
and various environmental variables.  
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Marsh crake have never been detected in Ōhiwa Harbour. 

The quality of marshbird habitat has also not changed since the previous survey except for one 
location where the quality has reduced slightly.  

Discussion 

The snapshot nature of the survey and the cryptic behaviour of marsh birds limits the 
interpretation of these results. However, this survey continues to confirm that Ōhiwa Harbour is 
of national significance to Australasian bittern, banded rail and of regional significance for the 
North Island fernbird. The habitat Ōhiwa Harbour provides these significant birds is vital and the 
positive results show that the Harbour hosts strong populations of several marshbird species. 
As introduced mammals pose the biggest risk to the survival of marshbirds, the pest control 
work, largely in the hands of care groups, has greatly increased the value of some habitat areas 
for the marshbirds. Maintaining the condition of the habitat and addressing the threats and 
impacts of introduced animals are essential for ensuring the long-term viability of marshbird 
populations within the Harbour. 

3.2.5 Long-tailed bats 

The conservation status of long-tailed bats or pekapeka-tou-roa (Chalinolobus tuberculatus) has 
worsened between 2012 and 2017 from Nationally Vulnerable to Nationally Critical (O’Donnell 
et al., 2013 & O’Donnell et al., 2018). This is because of continuing habitat loss and the impact 
of introduced wasps and predators on the long-tailed bats. Previously, the North Island long-
tailed bat was classed as a distinct species but this has been reviewed and is now considered 
taxonomically indistinct from the South Island long-tailed bat.  

No further monitoring of bats has been undertaken since 2012 when they were found to be 
present at one site (Waioeka Conservation Area). 

3.3 Pests 
A major cause of decline in New Zealand’s native flora and fauna is from introduced plant and 
animal pests. Introduced pest animals prey on native birds, lizards and invertebrates and harm 
the forest ecosystem through browsing on native plants and seeds, and compete with native 
animals for food. Weeds can out-compete our native plants, thereby reducing biodiversity and 
the food source for native fauna. 

3.3.1 Pest animals 

Results 

Over the past five years, an additional 284 ha of land has gone into controlling possums, rats, 
mustelids, rabbits, hedgehogs or a combination of these pests. A further 18.6 km of stoat 
control lines have also been established. The areas now under pest control are displayed in 
Figure 26. There will be some places where pest control is carried out by landowners but not 
recorded. 

Although most of the pest control in the Catchment is centred around the Harbour, it is this area 
that has the most threatened species known in the Catchment and those most vulnerable to 
predation. 

Table 8 Areas under pest control 2018. 

Type of pest control Area/length 

Mustelid/rat/possum trap or bait station lines 44 km 

Mustelid/rat trap and/or bait station network 653 ha 

Bait station networks  (by private landowners) 151 ha 
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Figure 25 Areas with pest control 2018. 

Outcome monitoring of bird numbers is not carried out in most places where predator control is 
carried out. The Nukuhou Saltmarsh Care Group pest control operation in the 
Nukuhou Saltmarsh and on Uretara Island is an exception. The care group regularly monitors 
the population of fernbird (as an indicator species) in the saltmarsh and on Uretara Island. Since 
2003, as a result of predator control, fernbird numbers have risen from about five to up to 80 in 
the saltmarsh. On Uretara Island, the group began predator control in 2014 when 12 fernbird 
were recorded. This number rose to 25 in 2015 and to 47 in 2016. Rats and stoats on 
Uretara Island have been maintained to a level of zero density. It can be assumed that predator 
control in other areas is having a similar effect on both fernbird and other birds. 

As part of DOC’s shorebird management, predators including black-backed gull are controlled. 
Management has been effective at a site if the breeding productivity of threatened shorebirds 
average 0.5 chicks fledged per breeding pair (Dowding & Davis 2007). Predator control has 
been effective since 2009, as from this time the fledging rate of the New Zealand dotterel has 
remained above 0.5. See section 3.3.2 on black-backed gull for details on the population. 
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3.3.2 Black-backed gull 

Black-backed gulls, although a native species, are considered a pest in some situations. They 
predate on the eggs and chicks of other native nesting birds. Control of black-backed gulls has 
been in place in Ōhiwa Harbour since the 2009-2010 season. Up to 150 eggs are pricked to 
reduce numbers each year. Pricking controls the number of new recruits. As black-backed gulls 
have an average lifespan of 14 years, it will take some time before this control will produce 
results. 

 

Figure 26 Black-backed gulls numbers from OSNZ wader bird counts. 

3.3.3 Black swans 

Black swans graze on seagrass, Zostera capricorni, which is native marine plant that serves an 
important role in stabilising sandflats and providing habitat for juvenile fish. Although seagrass 
loss has been linked to sedimentation, a study into the impact of black swans (Dos Santos, 
2011) shows that black swans, although a native species, are also a contributor to the continue 
loss of seagrass. There is concern that swan grazing may be causing permanent damage to the 
seagrass beds in Ōhiwa Harbour.  

Results 

Irregular observations of black swans in Ōhiwa Harbour tell of black swans grazing the large 
seagrass meadow on the north western side of Uretara Island. In June 2014 an observer 
counted six swans. In February 2015 an observer counted 40 including 9 cygnets and then in 
2017 60 were observed. The black swan population in Ōhiwa Harbour appears to be growing 
and is an increasing threat to seagrass. 

Discussion 

The swans do not appear to be permanently residing in the Harbour but little is known about 
their habits or movements. Black swans are a game bird and are protected as such by Fish and 
Game New Zealand. Fish and Game have responded to questions in 2017 about the damage 
the swans are apparently causing by suggested further research to investigate the movement 
and habits of these birds. The area of seagrass where the swans are generally seen, makes it 
very difficult to access and controlling the swans would be difficult. 

3.3.4 Pest plants 

A range of pest plants are found throughout the Catchment but no more so than in similar 
environments. The Regional Pest Management Plan (RPMP) contains four categories of pest 
plants, based largely on the threat level of the pest plant. Different rules apply to the four 
categories. Control of these weeds, either directly or by enforcement is the responsibility of the 
BOPRC Biosecurity Team. 

Agency and Eradication/Exclusion Pest Plants 

There are no pest plants known to be present that are listed in these categories of the RPMP. 
Two infestations of the invasive estuarine cord grass (Spartina sp.) have been eradicated from 
the Harbour mudflats in the past. 
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Containment pest plants 

There are a number of pest plants present that fall into this category of the RPMP. These are 
pest plants that BOPRC wants to minimise the effects of and prevent further spread. 
Landowners may be required to control these plants. 

The common farm weeds such as blackberry (Rubus fruticosus agg.), gorse (Ulex europaeus) 
and ragwort (Senecio jacobaera) are locally common but have low impacts and are generally 
well controlled by landowners.  

Wild ginger (Hedychium gardnerianum) and woolly nightshade (Solanum mauritianum) are 
widespread in places and little control of these has taken place in recent years. The distribution 
of wild ginger is of particular concern from an ecological point of view.  

Old man’s beard (Clematis vitalba), has been reduced from about six sites to one in recent 
years and this is subject to ongoing control. A single infestation of variegated thistle (Silybum 
marianum) is subject to ongoing control. African feathergrass (Pennisetum macrourum) 
infestations have been reduced from four to one in recent years and this is subject to ongoing 
control. Lantana (Lantana camara) is present at two sites at Ōhope and Ōhiwa spits and is 
subject to ongoing control. 

Two infestations of yellow flag iris (Iris pseudacorus) and one of climbing spindleberry 
(Celastrus orbiculatus) have been eradicated in recent years. 

Chilean rhubarb (Gunnera tinctoria) and green goddess lily (Zantedeschia aethiopica) are 
present at a small number of sites in gardens but are not considered to be a major risk and no 
control has been undertaken. 

Restricted Pest Plants 

A large number of Restricted Pest Plants are found in the Catchment but rules in the RPMS 
only restrict their propagation, sale and distribution. Of these pest plants, only Japanese walnut 
(Juglans ailantifolia) has been the subject of ongoing control in the Nukuhou Catchment 
because of the impact it has on riparian margins. 

See Appendix 3: Regional Pest management Plan species within the Catchment for a full list of 
pest plants and their known distribution. 

3.4 Priority Biodiversity Sites 
At the time of the last State of the Ōhiwa Environment Report, BOPRC had a region wide list of 
High Value Ecological Sites (HVES’s). The aim, over time, was to put in place a legal protection 
mechanism on these sites and carry out appropriate management to retain their biodiversity 
values. There were ten of these in the Catchment. One of these sites (86.17 ha) was protected 
and managed in 2013. Two other sites (non-HVES), totalling 21.5 ha, were also protected and 
managed. Some other sites were managed by care groups. 

In 2017 BOPRC, in conjunction with DOC, completed a more robust region wide prioritisation of 
sites for biodiversity management. This resulted in the mapping and listing of Priority 
Biodiversity Sites, 430 sites which represent the full range of the Bay of Plenty’s indigenous 
ecosystem types and key populations of threatened species. The Catchment includes all or part 
of 31 of these sites (some sites are partly in adjacent catchments). The total area of these sites 
within the Ōhiwa Catchment is 1518.64 ha. The majority of these sites are dune, saltmarsh and 
wetland ecosystems with a small number of forest remnants. Some sites are on private land 
and some are Crown land managed by DOC. 

Of the 31 sites, only five are not protected from stock access. Seventeen sites (totalling 
approximately 450 ha) have some level of biodiversity management in place (animal pest 
control, pest plant control, revegetation) over all or most of the site, often carried out by care 
groups. 
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For full details of Priority Biodiversity Sites, see Appendix 4:: Ōhiwa Catchment Priority 
Biodiversity Sites (Updated September 2018). 

3.5 Care Groups 
Care groups around the Ōhiwa Harbour are groups of volunteers who have formed themselves 
into small groups to protect and restore biodiversity values in specific locations that are special 
to them. For most groups, the primary aim is to protect native bird life by undertaking predator 
control. With one notable exception (the Ōhiwa Headland Sanctuary Trust), they are supported 
and funded by BOPRC through the Council’s biodiversity programme and in many cases also 
receive support from DOC and district councils. 

In 2013 there were four care groups carrying out work around the Harbour margins. The area 
they managed was approximately 234 ha. Their work involved predator control and in some 
cases weed control and some revegetation planting. One of these groups has since become 
inactive, the other three continue. 

By August 2018, the number of active care groups had grown to nine (see Table 9). Their 
operations cover an area of approximately 4338 ha. The sites they operate in are generally 
reserve land, though in many cases their operations are expanding into adjacent private 
properties as the neighbours become interested in the work.  

All of these groups carry out pest control, generally rats and mustelids and in some cases 
possums. At the Ōhope Spit, rabbit control is also carried out. All the groups carry out 
monitoring of their activities but only one (the Nukuhou Saltmarsh Care group) carries out 
outcome monitoring to measure the effectiveness of their work. Outcome monitoring does not 
generally produce meaningful results when the site is small. 

Several groups are also actively engaged in invasive weed control and several also carry out 
revegetation planting. Two groups have constructed, or maintain, walking tracks and 
boardwalks. Most of the groups also make an effort to promote their work and local biodiversity 
values amongst the local community and further afield. 

Between them, the groups involve up to 200 volunteers, collectively giving several thousand 
hours of their time each year. 

Table 9 Current care groups and their activities 

Care group name Pest control Weed 
control 

Revegetation 
planting 

Walkways 
boardwalks 

Bryans Beach Area Community Group Rat, mustelid Yes Yes No 
Ōhiwa Reserves Care group Rat, mustelid Yes Yes No 
Ōhiwa Headland Sanctuary Trust Rat, mustelid, 

possum, rabbit 
No No No 

Hurike Care Group Rat, mustelid Yes Yes No 
Ruatuna Pukeruru Care Group Rat, mustelid Yes Yes No 
Kutarere Roimata Care Group Rat No No Yes 
Nukuhou Saltmarsh Care Group Rat, mustelid, 

mouse, possum 
Yes Yes Yes 

Ōhope Harbourside Walkway Care Group Rat, mustelid Yes Yes Yes 
Pest Free Ōhope Spit Care Group Rat, mustelid, 

rabbit 
Yes No No 

Paparoa Peninsula Care Group Currently inactive 
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Figure 26 Care group operational areas. 
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Part 4:   
Water 
4.1 Harbour Water Quality 

Bay of Plenty Regional Council monitors the water quality of the Harbour at two locations; 
Port Ōhope Wharf and at Ruatuna Road (Figure 27). These sites are monitored monthly for 
nutrients, faecal matter, sediment contamination and algal productivity.  

Prior to July 2015 sampling was bi-monthly and took place at high tide capturing a large 
proportion of the sea water entering the Harbour. Since then sampling is undertaken on an 
outgoing mid-low tide and is sampled monthly. This captures more of the freshwater inputs into 
the Harbour and comparison of the results with water quality guidelines should be undertaken 
with caution as they are averaged over a tidal cycle. As data increases in the next few years, 
with the new monitoring regime, trends will become more apparent. 

The following indicators are routinely sampled from the two Harbour water quality monitoring 
locations: 

 Measure Impact 
Suspended solids Measure of particles in the 

water (sand, mud, soil, detritus 
etc.). 

Can limit light penetration into the water 
impacting photosynthesis of plants and algae 
and can clog spaces used as habitat and 
shelter by shellfish and fish. 

Faecal coliforms Faecal contamination. Indicates the level of harmful pathogens in the 
waterway and whether there is a risk to 
recreational users. 

Enterococci Faecal contamination. 

Chlorophyll-a  
(CHL-A) 

Measure of microscopic plant 
material (algae and 
phytoplankton). 

High chlorophyll-a levels can cause algae 
blooms and indicate that phosphorus and 
nitrogen levels are also high. 

Total nitrogen Measure of all types of 
nitrogen. 

Excess nutrient can cause increased growth of 
aquatic plant and algae. Excessive filametous 
algae can smoother habitat, impact oxygen and 
pH levels, can be detrimental to invertebrate 
and fish communities, and can have a negative 
impact on asthetic simpact. 

Dissolved inorganic 
nitrogen (DIN) 

A combined total of nitrite, 
nitrate and ammonia. 

Total phosphorus Measure of all types of 
phosphorus. 

Can cause rapid weed growth and algae 
blooms which can choke streams and deplete 
oxygen. Dissolved reactive 

phosphorus (DRP) 
Measure of readily available 
phosphorus to plants and 
algae. 
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Figure 27 Ōhiwa Harbour water quality monitoring sites. 

4.1.1 Ōhiwa Harbour Water Quality Trends 

The results show an increase in the levels of total nitrogen at both sites in the Harbour since 
1993. The faecal contamination indicators, faecal coliforms and enterococci, have increased at 
the Ruatuna Road site since 2004 but not at Port Ōhope. Both sites show no trend for total 
suspended solids from the start of recording in 1993, however, Port Ōhope shows an improving 
trend in the past 10 years. 

Table 10 Ōhiwa Harbour water quality trends for the period 1993-2018.  Significant 
improving or  degrading trend;  no trend. 
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4.1.1..1 Nitrogen 

Nitrogen results show that total nitrogen has increased at both sites since 1994, by more than 
1% per year but levels appear to have stabilised over the last 10 years (Table 10). Inorganic 
nitrogen remained constant over both periods. However, given that nitrogen is the predominant 
limiting nutrient in estuaries, any increases in dissolved inorganic nitrogen (DIN) may have been 
taken up by algal growth, which means that the decreasing total nitrogen trend could in fact be 
driven by inorganic sources. However, chlorophyll results do not support this implying that 
Catchment derived organic nitrogen may be increasing. 
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Figure 28 Concentration of total nitrogen (top) and dissolved inorganic nitrogen (bottom) 
over time. The blue line represents a fitted linear model. Note that DIN is the 
sum of nitrate-nitrite nitrogen (NNN) and total ammoniacal nitrogen (NH4-N). 
The vertical green dashed line represents the change in sampling timing. 

4.1.1..2 Phosphorus 

Phosphorus levels show no significant trend over the entire period of recorded data or in the last 
10 years. However, it’s worth noting that the total phosphorus records shows a very similar 
pattern to total suspended solids (Figure 29) which emphasises the association of phosphate 
with sediment. Phosphorus binds to sediment and travels with it via overland pathways. Both 
show a peak period between 2004 and 2010, followed by period of reduced concentrations and 
variability in 2014. Samples after July 2015 increase again, coinciding with the change in 
sample timing (from high-tide to mid ebb-tide). 
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Figure 29 Association between total phosphorus and total suspended solids. The blue line 
represents a fitted linear model, while the red line is a fitted loess (locally 
weighted scatterplot smoothing) model. The vertical green dashed line 
represents the change in sampling timing. 

4.1.1..3 Suspended solids 

Concentrations of total Suspended Solids improved by over 1% per annum at the 
Ōhiwa Harbour at Port Ohope Wharf site over the last ten years. This result is partly due to the 
beginning of the analysis period coinciding with the end of the peak period between 2004 and 
2010. Furthermore, the absence of a significant trend at Ohiwa Harbour at Ruatuna Road 
(p>0.05) is due to a small increase post July 2015, which coincides with the change in sample 
timing. The reason for the difference between sites is most likely a reflection of the distance 
between the sampling sites and the major inflow (Nukuhou River). 

4.1.1..4 Chlorophyll-a 

No significant trends were found for chlorophyll-a at either site. 

4.1.1..5 Faecal contamination 

Faecal coliforms and enterococci are two indicators of faecal contamination. Trend analysis 
reveals a significant increasing trend of greater than 1% per annum since 2004 for both 
indicators at the Ruatuna Road monitoring location. Since this trend is not apparent at the 
Port Ohope Wharf site, it suggests that the Nukuhou River may be a major contributing factor, 
i.e. faecal contamination is coming from agricultural losses via the river flow. The loess model 
for faecal contaminants shows a similar pattern to total suspended solids and total phosphorus, 
where concentrations peaked between 2004 and 2010, before dropping slightly in 2014. Similar 
to other flow-related contaminants, concentrations have shown an increase with the new tidal 
sampling time. 
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Figure 30 Concentration of faecal coliforms (top) and enterococci (bottom) over time. The 
blue line represents a fitted linear model, while the red line is a fitted loess 
(locally weighted scatterplot smoothing) model. The vertical green dashed line 
represents the change in sampling times. 

4.1.2 Comparisons 

Comparisons are made using four bands; worst (worst 25%), second worst (worst 50%), second 
best (top 50%) and best (top 25%) of all sites/data. Appendix 6: Ōhiwa Harbour water quality 
comparisons. 

4.1.2..1 Comparison to other Bay of Plenty estuaries 

Ohiwa Harbour is classified as a shallow intertidal dominated estuary (SIDE), meaning that 
water quality concentrations can be compared to the likes of: Waiotahe Estuary, 
Maketū Estuary, and Tauranga Harbour.  

Comparison of water quality data from the two Ohiwa Harbour monitoring sites show that the 
median concentration of nitrogen (TN and DIN) and faecal contamination, is in the second best 
band of all samples from comparable sites within the region. Median concentrations for 
phosphorus (TP and DRP), and total suspended solids (TSS) fall in the second worst band, 
implying slightly higher than normal concentrations. Chlorophyll-a (CHLA) values fall into the 
second worst band at the Port Ōhope monitoring site but in the second best band at the 
Ruatuna Road site.  

4.1.2..2 Comparison to other New Zealand estuaries 

Water quality results from Ōhiwa Harbour are compared against a dataset compiled as part of 
the ‘New Zealand Coastal Water Quality Assessment’ (Dudley, Zeldis & Burge, 2017). 

Results show that both sites are within the top 25% of sites in New Zealand for TN and CHLA, 
based on median concentrations. All other parameters rate in the best 50% band for both sites.  
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4.1.3 Harbour swimmability 

The Ministry for the Environment’s (MFE) guidelines for swimming in marine environments are 
intended to provide near real time information to alert the public to faecal contamination events 
at recreational bathing sites. The guidelines are based on the amount of Enterococci bacteria 
that is present in 100 mL of water. Enterococci is not harmful in itself, but it is an indicator of 
possible presence of pathogenic (disease causing) bacteria, viruses, and protozoans that live in 
human and animal digestive systems. The MFE system has three categories, and two 
thresholds. A site can be defined as being in: an acceptable ‘green’ state if the number of 
Enterococci per 100 mL is lower than 140; an ‘orange’ alert mode if numbers of Enterococci are 
between 140 and 280 per 100 mL; or a ‘red’ action mode if Enterococci numbers of two 
consecutive samples exceed 280 per 100 mL. 

Bay of Plenty Regional Council monitors a number of marine and freshwater swimming sites 
within the region, during the busy summer period each year (October-March). Of these, one site 
is located in Ohiwa Harbour at the Ohope Reserve boat ramp (Figure 31). 

 

Figure 31 Location of swimming water quality monitoring. 

Figure 32 shows Enterococci monitoring results from the summer of 2003/2004 to the most 
recent summer (2017/18). The ‘orange’ threshold has only been exceeded four times since 
2004, most recently during last year’s bathing season (2016/2017). Results for the 2017/2018 
season are less variable than the previous season, with most samples returning results less 
than 10 cfu/100 mL. In addition, the maximum concentration for 2017/2018 equated to just over 
50% of the orange alert threshold (71 cfu/100 mL), which suggests a relatively good season for 
bathing water quality. Overall, the Harbour water quality remains very safe for swimming.  
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Figure 32 Enterococci results for Ohiwa Harbour against safe swimming guidelines. 

4.2 Nukuhou River 
The health of freshwater in the Ōhiwa Catchment is monitored for its ability to sustain life (plants 
and animals), whether it’s fit for purpose and whether it is safe for recreation.  

The Nukuhou River Catchment comprises 60% or 103 km2 of the total land area draining into 
Ōhiwa Harbour. The main state of the environment water quality monitoring site on the 
Nukuhou River is at Glenholme Road where data has been collected since 1990. An additional 
five sites have also been routinely sampled for water quality since 2005, however, during 2016, 
water quality sampling ceased at one site, Nukuhou u/s Fairview Road, as access was lost, 
bringing the total number of water quality sampling sites in the Nukuhou to five (Figure 33). 
Water quality sampling occurs monthly. 

The following indicators are routinely sampled from the Nukuhou River at Glenholme Road: 

 Measure Impact 
Water clarity Horizontal visibility (measured 

by sighting a black disc). 
Can limit light penetration into the water 
impacting photosynthesis of plants and algae. 
Sediment can clog spaces used as habitat and 
shelter by invertebrates and fish as well as 
making the water unsuitable for drinking and 
swimming. 

Suspended solids Measure of sediment in the 
waterway. 

Turbidity Cloudiness of water. 

E.coli Faecal contamination. Indicates the level of harmful pathogens in the 
waterway and whether there is a risk to users 
such as for drinking water or recreation. 

Ammonium (NH-4) Form of nitrogen. Common 
waste product of domestic, 
industrial and agriculural 
wastewater. 

Excess nutrient can cause increased growth of 
aquatic plant and algae. Excessive filametous 
algae can smoother habitat, impact oxygen and 
pH levels, can be detrimental to invertebrate 
and fish communities, and can have a negative 
impact on asthetics. 

Nitrite and nitrate 
as nitrogen (NNN) 

Form of nitrogen. An important 
bioavaliable plant nutrient. 

Total nitrogen Measure of all types of 
nitrogen. 
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Total phosphorus Measure of all types of 
phosphorus. 

Can cause rapid weed growth and algae 
blooms which can choke streams and deplete 
oxygen. 

Dissolved reactive 
phosphorus (DRP) 

Measure of readily available 
phosphorus to plants and 
algae. 

 

Water temperature Temperature is within tolerable 
conditions for sustaining life. 

High temperatures can cause organisms to 
suffer physiological stress and eventually death. 

 

 

Figure 33 Location of water quality monitoring sites in the Nukuhou Catchment. 
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4.2.1 Nukuhou water quality trends 

Although turbidity has a statistically significant downwards trend over the 2003 to 2018 period, 
water clarity, that has previously been improving, has shown a recent decline (typically water 
clarity increases as turbidity decreases). The dissolved nutrient NH4-N and DRP have also 
shown a decline in average concentration (improvement) in the past 15 years. Nitrate-Nitrate 
Nitrogen is showing signs of increasing, this is also reflected in the trend for Total Nitrogen (TN) 
over the last five years.  

Table 11 Nukuhou at Glenholme Road water quality trends for the period 2003-2018.  
significant improving  or degrading trend (p<0.05);  not significant. 

 

W
at

er
 C

la
rit

y 
 

To
ta

l 
Su

sp
en

de
d 

So
lid

s 

Tu
rb

id
ity

  

E.
co

li 
 

A
m

m
on

iu
m

  

N
itr

at
e 

ni
tr

ite
 

ni
tr

og
en

 

To
ta

l N
itr

og
en

  

To
ta

l 
Ph

os
ph

or
us

  

D
R

P 
 

Trend          
 

4.2.1..1 Suspended solids 

The lowest Total Suspended Solid (TSS) concentrations occur in the Horowera (Figure 34) and 
highest at Burnett Road site. Total Suspended Solid loads increase further down the 
Catchment, with annual maximums of a similar concentration at most sites. Monthly sampling 
appears to have picked up less frequent elevated TSS at high concentrations, which may in part 
be due to lower average flows in some recent years (Figure 35). This has resulted in what 
appears to be decreasing trend in suspended solids at the Gleholme/Quarry site over the past 
25 years. Caution in interpreting this trend must be taken as the site has moved, although the 
sites in the Catchment do show a similar decrease in suspended solids over the recent years 
yielding some confidence that a reduction in sediment input to the stream is occurring. 

  

Figure 34 Plots of annual median and maximum total suspended solids concentrations, 
2005-2017. 
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Figure 35 TSS concentrations and daily average flow at the Nukuhou at Glenholme site, 
2012-2018. Note log scale for TSS. 

4.2.1..2 Indicator bacteria 

Indicator micro-organisms are used to assess recreational water quality. It is difficult and 
impractical to measure all potentially pathogenic micro-organisms in water. Indicator micro-
organisms give an indirect measure of pathogen levels. The bacteriological indicators chosen 
are associated with the gut of warm blooded animals and are common in faecal matter. While 
these indicator bacteria are not generally harmful themselves, they do indicate the possible 
presence of harmful pathogens. 

Almost all sites show a significant declining trend in concentrations. The downward trend in the 
indicator bacteria E.coli is also observed at the Glenholme site (Figure 37), although there has 
been an increase in concentrations in the last year. This is in line with other sites monitored in 
the Catchment. If this trend continues or stabilises at a low level this may also be an indication 
of improved agricultural system in this Catchment. However, the E. coli levels fall into the D 
band for national reporting on swimmability (see section 4.2.1..7) and consequently the river is 
classed as generally unsafe to swim. As the Nukuhou is the largest freshwater input to Ōhiwa 
Harbour, limiting faecal contamination from this source is important to protect the recreational 
values of the Harbour such as swimming and shellfish gathering, but as described above, the 
Harbour remains safe for these activities.  

 

Figure 36 E.coli concentrations over time at the Nukuhou at Glenholme Road. Note log 
scale and swimming water quality guideline red action mode. 
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Figure 37 Trend in logE. Coli concentrations at the state of environment monitoring sites 
Nukuhou at Glenholme Road for the period 2003 to 2018. 

4.2.1..3 Nitrogen 

Nitrate-nitrate nitrogen concentrations at the Glenholme site have been declining with time 
(Figure 38), however, concentrations have increased in the past two years. There would appear 
to be little risk of nitrate toxicity to aquatic organisms, with nitrate concentrations steadily in the 
“A” band in comparison to the National Policy Statement for Freshwater Management  (NPS-
FW) attribute states (MfE, 2017). There have been some summer low concentrations, which 
may suggest that much of the nitrate is being taken up by aquatic plant growth (periphyton and 
macrophytes). Further work on quantifying periphyton growth in the river may be warranted. 

Ammonia concentrations have also been declining since 2003, and like nitrate, annual result in 
recent years have been on the “A” band for ammonia toxicity when compared to NPS-FW 
bands (Table 12). 

Table 12 NPS-FW NOF attribute results for nitrate and ammonia, 2013 to 2017. 

 

 

Figure 38 NNN and NH-4 concentrations over time at the Nukuhou at Glenholme Road 
monitoring site. 

  

Median 95th 
Percentile

Median 95th 
Percentile

Median 95th 
Percentile

Median 95th 
Percentile

Median 95th 
Percentile

Nitrate -N A A A A A A A A A A
Ammonia A B A A A A A B A A

2013 2014 2015 2016 2017
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4.2.1..4 Temperature 

High temperatures can put stress on aquatic organism. It has been found that stoneflies 
(Plecoptera) and mayflies (Ephemeroptera) were absent from rivers with annual maximum 
temperatures over 19°C and 21.5°C respectively.  

Analysis of temperature data from the main regional monitoring site over the 2017/18 summer, 
indicates some thermal stress to aquatic organisms. The Cox Rutherford Index (CRI) is used as 
a measure of temperature thresholds which accounts for diurnal fluxes, and categorises 
temperature thresholds into bands (A-D), with “D” band indicating the most stressed aquatic 
environment due to significant thermal stress on a range of aquatic organisms. The CRI for the 
time measured at the state of environment monitoring site Nukuhou Glenholme shows a 
significant amount of time in “C” band indicating some thermal stress, with potential of 
elimination of sensitive insect and fish species. 

Some past sampling occasions at Nukuhou at Bell Road and Horowera at Fairview Road have 
found temperatures in excess of 25 °C, at which some organisms can suffer physiological stress 
and potentially death (Figure 39). Since 2013, summer peak temperatures have remained under 
25°C. 

 

Figure 39 Plot of Cox Rutherford Index of temperature (CRI = (Tmax + Tmean)/2. Based 
on continuous temperature data for January/February 2017/18. 

4.2.1..5 Dissolved oxygen 

Oxygen is essential to all forms of aquatic life and is part of the purification processes in waters. 
The concentration of dissolved oxygen (DO) in an aquatic environment is an important indicator 
of the environment’s water quality. The oxygen content is dependent on temperature, salinity, 
photosynthetic activity of algae and plants, and atmospheric pressure. Dissolved oxygen also 
varies over 24 hour periods and seasonally, generally in relation to temperature and biological 
activity. Dissolved oxygen levels below 5 mg/l start to affect biological functioning and below 
2 mg/l will lead to fish kills. 

Dissolved oxygen levels have on average remained above 80% saturating, indicating sustained 
level of oxygen sufficient to support aquatic life. Nukuhou at Burnett Road has the lowest 
oxygen levels and at times has been below 80% saturation, but has shown recent improvement.  
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Figure 40 Plots of average saturated dissolved oxygen percentages for the period 
2010 to 2017. 

4.2.1..6 Comparison to other Bay of Plenty rivers 

The Nukuhou River (at Glenholme) has been compared to other rivers in the Bay of Plenty 
region with the same climate/source-of-flow/geology/land cover characteristics. 
Nukuhou Stream has a greater than average concentration for total nitrogen, phosphorus (total 
and dissolved), ammonia and E.coli. Over the 2013 to 2017 period, Nukuhou has the highest 
average ammonia concentrations for all Bay of Plenty rivers in the same classification. 
Dissolved oxygen percentage saturation is lower than most other rivers in the same 
classification, but on average is at a level representative of reasonable water quality (i.e near 
100% saturation). 
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4.2.1..7 National Policy Statement for Freshwater 

The National Policy Statement for Freshwater Management 2014 (MfE, 2017) sets out 
environmental objectives and policies that direct Regional Councils (and other 
Local Government authorities) to sustainably manage fresh water in an integrated way, that 
enables land and water use while meeting water quality and quantity objectives. There are two 
compulsory national assessments for freshwater: Ecosystem Health; and Human Health for 
Recreation. These assessments get ranked into four bands (A-D, excellent–poor). An 
assessment ranked as poor is below the national threshold. 
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Results 

The river ecosystem health attributes, ammonia and nitrate-N, both fall into the highest band 
(A band). This means the nitrate toxicity is unlikely to have an effect on sensitive species in the 
river. 

The latest results for human health risk for recreation class the Nukuhou into the D band 
(intermittent) under the national policy for freshwater management thresholds. This means that 
under normal conditions 20 – 30 percent of the time the estimated risk of infection is greater 
than 50 in 1000 or greater than five percent and is considered generally unsafe to swim (see 
section 4.2.1..2 for E. coli trends). 

Table 13 Assessment against the NOF at Nukuhou at Glenholme site for 2017.  E.coli 
assessment is based on last 5 years of data (2013-2017, n=59). NOF band: 

= excellent, B = good,  = fair,  = Intermittent,  = poor 

Attribute Units Min Max Median n 95th 
Percentile 

NOF 
Band 

Ammonia mg/L 0.007 0.045 0.013 12 N/A A 
Nitrate-N mg/L 0.237 1.009 0.728 12 1 A 
E.coli cfu 90 1900 260 12 3004 D 

 

4.2.2 Freshwater ecosystem health 

Freshwater invertebrates consist of animals such as aquatic insects, snails, worms, and shrimp. 
The different types of invertebrates found in streams and rivers can indicate a waterway’s 
overall ecological condition. The advantage of monitoring these animals is that they integrate 
both water quality and habitat conditions in a stream over time. Invertebrate communities have 
been sampled from four waterways (Nukuhou River, Kutarere, Wainui and Tunanui streams) 
that drain into Ōhiwa Harbour (Figure 41 ). 
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Figure 41 Macroinvertebrate monitoring locations in the Catchment. 

Freshwater ecosystem health is assessed using more than one method, these are described 
below: 

Freshwater snail and mayfly 

Freshwater snail (Potamopyrgus) and the mayfly (Deleatidium), are particularly common and 
widespread, the differences between their habitat requirements can indicate stream health. The 
freshwater snail generally associated with organically enriched streams and high algal biomass, 
are tolerant of the pressures associated with landuse changes (organic enrichment, high algal 
biomass, high sediment loads, and high water temperature). In contrast, mayflies are 
associated with less enriched streams with lower algal biomass, and are intolerant of pressures 
associated with land use changes. These invertebrates have almost opposite habitat 
requirements, and as stream health deteriorates, mayfly densities decrease and freshwater 
snail densities increase. 

Macroinvertebrate Community Index 

The Macroinvertebrate Community Index (MCI) relies on the presence or absence of 
invertebrates in a stream. It provides only a relatively coarse indication of stream health.  
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Quantitative MCI 

The MCI score relies on the presence or absence of invertebrates in a stream, and so provides 
only a relatively coarse indication of stream health. It is not particularly sensitive to changes in 
the relative abundance of different taxa, which is arguably one of the first signs that a particular 
environment is under stress. Because of this, the quantitative MCI (QMCI) is also used to 
describe stream health. 

EPT 

The number of different EPT taxa (Ephemeroptera (mayflies), Plecoptera (stoneflies), and 
Trichoptera (caddisflies)) and percentage of all invertebrates that are EPT taxa in a sample are 
two other commonly used metrics to describe invertebrate communities. Many species of these 
insect groups show reductions in density at sites affected by nutrient enrichment (resulting in 
algal blooms), heavy metals and sedimentation loads. 

The combination of the MCI, QMCI, EPT gives information about the overall health of a stream. 

Results  

As five calculated indices and the relative abundance of three taxa are analysed for changes 
over time, it is assumed that strong changes to overall stream health will be indicated only when 
two or more trends are identified at each site. Also, these trends would need to show a 
consistent pattern in either improving or degrading stream health. Summary of the results are 
displayed in Table 14. 

Table 14 Summary of calculated metrics and relative abundances of dominant taxa in 
streams in the Catchment that showed significant trends.  significant 
increasing  or decreasing trend (p<0.05);  not significant. 
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Only the Nukuhou River displayed consistent trends in two metrics, where both the percentage 
of EPT and the percentage of the mayfly Deleatidium observed decreased over time 
(Figure 42). This suggests that the ecosystem health of the Nukuhou River may be declining 
over time. The relative abundance of Potamopyrgus was highest in the Nukuhou River (42%) 
and the Wainui stream (35%) suggesting that environmental conditions in these agriculturally-
dominated streams have changed to the extent that sensitive taxa have decreased in 
abundance. 
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Figure 42 EPT (%) and relative abundance of Deleatidium (%) results from Nukuhou at 
Old Quarry 

Discussion 

Monitoring has shown that ecological condition of these streams has not improved over time. 
This suggests that any mitigation techniques used in the Ohiwa Catchment have had little, if 
any, positive effects on stream health in the Catchment. This finding was also observed in a 
large-scale study on the effectiveness of riparian restoration techniques by the Regional Council 
throughout the region (Suren et al., 2017). These results are not meant to imply that the current 
restoration activities are not working, but rather the spatial extent of stream restoration may 
need to be extended. Furthermore, it may be that the focus of land management techniques has 
concentrated on riparian fencing only. Given the important role of riparian vegetation in terms of 
intercepting overland runoff, taking up soil nutrients, providing shade and potential bank 
stability, and overhanging shelter for stream invertebrate and fish, further use of riparian 
planting may be required around many of the streams in the Ohiwa Harbour to improve their 
ecological condition. 

4.3 Freshwater Fish 
Bloxham’s (2007) freshwater fish survey of the Ōhiwa Catchment identified that approximately 
40% of streams surveyed between 2004 and 2006 has complete or partial barriers to fish 
migration. Many of these barriers are close to the Harbour. Historically, 16 species of freshwater 
fish have been recorded in the Catchment. In Bloxham’s survey, a total of 11 fish species were 
recorded. 

  



56 State of Environment for Ōhiwa Harbour and Catchment 2018 

Kelly Hughes from ATS Environmental, carried out a comprehensive survey of all the freshwater 
contributions to the Harbour and remaining barriers to fish passage in 2013. This survey follows 
on from recommendations in Bloxham’s (2007) survey of fish passage. It was found that there 
are 251 streams entering the Harbour of which 203 are perennial, 40 are ephemeral, and eight 
were unknown. A further 153 structures were found on these streams of which 141 are culverts 
and 12 are tide gates. Structures in waterways can impede the passage of native migratory fish. 
Thirteen of the known barriers to fish passage have been retrofitted between 2014 and 2015 to 
allow fish passage. The retrofitting of the remaining barriers is intended in the future. 

4.4 Rainfall 
A telemetered rain gauge was installed in the Nukuhou Catchment in August 2017 by 
Bay of Plenty Regional Council and live data is available on the Council’s website under the 
‘Live monitoring and wave buoy’ section. The addition of a telemetered rain gauge is designed 
to fulfil a gap in Bay of Plenty Regional Council’s rain gauge network and flood management 
scheme. It also will help develop better land management practices in the Nukuhou and 
Waiōtahe catchments. Monthly totals from its instalment last year are shown in Figure 44. 

 

Figure 43 Nukuhou at Nukuhou North rain gauge. 
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Figure 44 Monthly rainfall totals (mm) from the Nukuhou at Nukuhou North rain gauge. 
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Part 5:   
Estuary 
5.1 Intertidal Benthic Health 

The soft-shores of harbours and estuaries can be very productive habitats supporting a large 
range of small animals living either in or on the sediment. This includes bivalves such as cockle 
(tuangi), crabs, anemones, snails and worms. These form benthic communities which are 
sensitive to sedimentation and contaminants, hence monitoring can show whether the harbour 
environment is stable over time or declining. 

Since 2015 there has been annual monitoring of 11 sites around Ōhiwa Harbour each summer 
to assess the state and health of the harbour’s intertidal flats at representative sites (Figure 45). 
A number of sediment parameters are measured at each of the benthic macrofauna monitoring 
sites to track changes that may be detrimental to the animals living there. Attributes such as the 
grain size, the concentration of nitrogen and phosphorus, level of total organic carbon (TOC), 
depth of oxygen, and the levels of heavy metals are measured in the sediments. Four of the 11 
sites have been monitored since 1992 for mud and total organic carbon content and the 
numbers of all macrofauna living within the top fifteen centimetres of the sediment have been 
counted since 1991 (Figure 46). These four sites are used for assessing long term trends.  

 

Figure 45 Ōhiwa Harbour intertidal benthic health monitoring sites. 
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Figure 46 Long-term benthic macrofauna monitoring sites. 

5.1.1 Intertidal benthic health trends 

The majority of sites monitored indicate that health of the intertidal flats in terms of the sediment 
habitat quality is overall in a moderate to poor state primarily due to high levels of mud present. 
Other indicators show that nutrient levels are moderately high for phosphorus which may 
increase the future risk of macroalgal blooms, while levels of metal contaminants are very low. It 
is likely that mud levels are the main stressor affecting the quality of the benthic macrofaunal 
communities in the harbour. 

Table 15 Ōhiwa Harbour intertidal benthic health trends.  improving or  degrading 
trend (p<0.05);  no trend (stable). 
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The results from monitoring are presented as average values in Appendix 7: Sediment contaminants. 
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5.1.2 Sediment contaminants 

Estuaries are very susceptible to the impact of a wide range of potential contamination sourced 
from land runoff and the atmosphere. They act as a trap where contaminants can accumulate to 
levels that have negative impacts on all marine life associated with them. Common 
contaminants include metals, pesticides and organic compounds. Some contaminants more 
commonly elevated in New Zealand estuaries include metals such as zinc, copper and 
polyaromatic hydrocarbons3 (PAHs) and often historic but persistent pesticides like DDT. 

The results show that PAHs and metals are all well below the low guideline value which 
indicates that there is very little impact from the Catchment. 

5.1.3 Mud content 

The four long-term monitoring sites have been monitored since 1992 for mud.  Figure 47 shows 
the percentage of the sediment that is mud (very fine clay and silt particles) from the four long 
term monitoring sites. Two of the long-term monitoring sites (sites 8 & 10) both show a 
significant increase in the amount of mud present in the sediment which indicates a 
deterioration of sediment quality. The other two sites (sites 9 & 11) show no significant change 
in mud content over time. Mud levels in the middle of the estuary are considered fair however in 
the newer monitoring sites in the upper sheltered reaches of Ōhiwa Harbour the mud levels are 
high. Out of the 11 sites, seven sites have high levels of mud and rank as being in poor 
condition. Two sites are moderately impacted by mud and two and in good condition. 

 

Figure 47 Percentage mud content of the surface (2cm depth) sediment at sites in Ōhiwa 
Harbour from 1991 to 2018. 

  

                                                           
3 Polyaromatic hydrocarbons are a group of contaminants that form from the incomplete combustion of hydrocarbons 
such as coal and gasoline. PAHs are an environmental concern because they are toxic to aquatic life and because 
several are suspected human carcinogens (Van Metre et al., 2006). 
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5.1.4 Macrofauna biodiversity 

Results of the macrofauna diversity surveys have been compared to the New Zealand Estuary 
Trophic index guideline framework which provides a consistent national reporting approach for 
scoring how healthy the habitat and animal communities are. Results from species richness and 
diversity monitoring from 1991 to 2018 are displayed in Figure 48 and Figure 49. Results show 
that the macofauna species diversity in terms of number and proportions of the species present 
has remained stable over this period. The number of species present, at the four sites, rank the 
macrofauna community health in the good to moderate range. The key stressor at these sites is 
the percentage of mud present in the sediments.  

 

Figure 48 Mean species richness of macrofauna samples collected at four sandflat sites in 
Ōhiwa Harbour from 1991 to 2018.  

 

Figure 49 Mean species diversity of macrofauna samples collected at four intertidal 
sandflat sites in Ōhiwa Harbour from 1991 to 2018. 
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5.2 Sedimentation 
Sediments naturally accumulate in estuaries, however, sedimentation rates have risen in the 
last 150 years from land conversion and some land management practices (NIWA, 2005). A 
direct method of measuring sedimentation in estuaries is by using sediment plates. Although an 
accurate method, results can be site specific and will be used to compliment other sediment 
related monitoring. For the first year or two, the plates tend to have poor results due to the 
combination of physical settling and succession as fauna re-establishes. It takes around five 
years to get what could be considered reliable data.  

 

Figure 50 Taking sediment accumulation measurements. 

There are 11 sediment monitoring sites in Ōhiwa Harbour (Figure 45). Of these, 10 were 
established in 2015 and one established in 2018. It will be 2020 before reliable results are 
obtained.  

5.3 Shellfish 
5.3.1 Guidelines for safe shellfish consumption 

Water samples from Ohope Reserve boat ramp are also analysed for Faecal Coliforms, an 
indicator that is used to determine if shellfish are safe to eat. Similar to Enterococci, 
Faecal Coliforms (FC) indicate the presence of pathogenic bacteria, protozoa and viruses. 
However, faecal coliforms have a stronger correlation with health risks associated with eating 
shellfish than Enterococci, making them a useful indicator for shellfish consumption. 

The guidelines for safe shellfish consumption, set by MFE and MoH, are as follows: 

• The median FC content should not exceed 14 cfu/100 mL; and 

• No more than 10% of samples should exceed a threshold value of 43 cfu/100 mL. 

 

Results 

Results from the past four bathing/shellfish collection seasons, at the Ōhiwa Harbour at 
Ōhope Reserve Boat Ramp site, are shown in Figure 51. This figure depicts one exceedance of 
the 43 cfu/100 mL limit for each season, except 2016/2017 where three exceedances occurred. 
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Figure 51 Faecal Coliforms (cfu) by year, collected from the Ohiwa Harbour at 
Ōhope Reserve Boat Ramp site. The red dashed line represents the MFE/MoH 
guideline threshold that should be exceeded by less than 10% of samples each 
year. 

The median result for the 2017/2018 bathing/shellfish collection season was 6.5 cfu/100 mL, 
which was slightly higher than that recorded in 2015/2016 or 2016/2017, yet well within the 
14 cfu/100 mL limit. Furthermore, the percentage of samples that breached the 43 cfu/100 mL 
limit dropped to 9%, from the previous season’s result of 14%.  

Overall, results for the 2017/2018 shellfish monitoring season satisfy both requirements stated 
in the MFE/MoH guidelines, therefore this site can be deemed safe for shellfish collection. 

 

Figure 52 (Left) The median faecal coliform value per bathing season. The red line 
represents the 14 cfu/100 mL limit. (Right) The percentage of samples that 
exceed the 43 cfu/100 mL threshold. The red line represents the 10% limit. 
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5.3.2 Kūtai/Mussels 

Green lipped mussels (Perna canaliculus) in Ōhiwa Harbour have been surveyed since 2007 for 
its distribution, abundance and size.  

Results 

The baseline survey in 2007 estimated the population of green lipped mussels on the western 
side of the Harbour at 112M and estimated 2M mussels on the eastern side. In 2006, the entire 
Harbour was surveyed and revealed a significant reduction by 99.6% to an estimated total 
population of 543,942 (Paul-Burke & Burke, 2016). The distribution of mussels has also 
significantly reduced and two mussel beds remain (Figure 53). The mussel beds covered 
194,000 m² in 2007 which had reduced by 99.6% to 19,194 m² by 2016. 

 

Figure 53 Mussel distribution in Ōhiwa Harbour. From Paul-Burke, K. & Burke, J. (2016). 
Report on the findings of sub-tidal sampling surveys of Perna canaliculus, 
Green Lipped Mussel populations in Ōhiwa Harbour 2016. Report prepared for 
the Ōhiwa Harbour Strategic Coordination Group and Te Ūpokorehe Resource 
Management Team. Bay of Plenty Regional Council. Whakatāne, NZ. 

Eleven armed seastar (Coscinasterias muricata) are a natural predator of mussels, however, 
seastars can become detrimental to mussel populations when the seastar population explodes. 
In 2009, seastars were estimated to be numbered at 1.2M and it was noted that they formed a 
line across the western mussel beds feeding on the mussels. However, by 2016 the numbers 
had reduced down to an estimated 4,721 (Paul-Burke & Burke, 2016).  

Discussion 

As mussel numbers continue to reduce it becomes more pressing to safeguard the species in 
Ohiwa. A large number of mussels were observed on man-made structures in the Harbour such 
as boat moorings and it is believed that these suspended structures provide a safe haven where 
the starfish cannot access to predator on them (Paul-Burke & Burke, 2016). Methods to help 
restore the population are currently being investigated and a trial to restore the mussel 
populations through the use of cages is in the planning stage.  
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5.3.3 Tuangi/Cockles 

Tuangi (cockles) are an important kaimoana species present as part of the macrofauna 
community. The size of the tuangi present at the long term intertidal benthic health monitoring 
sites as part of the Bay of Plenty Regional NERMN programme show no significant change over 
time while the density has shown an increase at two sites from 2010 onwards (Figure 54). 

 

Figure 54 Mean density of cockle in samples collected at four intertidal sandflat sites in 
Ōhiwa Harbour from 1991 to 2018. 

Ministry for Primary Industry have been sampling shellfish populations around Motuotu Island 
for the years 2002, 2006, 2010, 2013 and 2016 (Berkenbusch & Neubauer, 2016).  

The estimated number of cockles in Ōhiwa Harbour has increased since 2010, which is in 
alignment with the results from the BOPRC NERMN Programme. On average, the cockles were 
4 mm smaller in 2013 than 2010 with less than 1% of the population large enough to be 
harvested. The small size of cockles is similar in other estuaries and the cause of this is not 
known. The latest population estimate of 23M cockles in the Harbour in 2016 was the highest in 
the study of northern North Island estuaries.  

Table 16 Estimated cockle populations figures in Ōhiwa Harbour. Adapted from Intertidal 
shellfish monitoring in the norther North Island region, 2015-16 by Berkenbusch, 
K. & Neubauer, P. (2016). MPI. Licensed by Ministry for Primary Industries 
(MPI) for re-use under the Creative Commons Attribution 4.0 International 
licence. 

Cockle Population 
Estimates 

Year Total (millions) 
2002 1.5 
2006 3.7 
2007 17.5 
2010 6.5 
2013 9.1 
2016 23.0 

 
 

  

https://www.mpi.govt.nz/
https://www.mpi.govt.nz/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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5.3.4 Pipi 

Results from the MPI sampling of pipi populations around Motuotu Island for the years 2002, 
2006, 2010, 2013 and 2016 estimates that pipi numbers from the latest 2016 survey are similar 
to the previous survey done in 2013 (Berkenbusch & Neubauer, 2016). However, the density 
has decreased as the extent of pipis in 2016 was larger than in 2013. Two cohorts were evident 
in the population; new recruits and large pipi. New recruits accounted for 53% of the population. 
The number of large pipi also made up a substantial part of the population in 2016 and has 
increased threefold since the previous survey in 2013.  

Table 17 Estimated pipi populations figures in Ōhiwa Harbour. Adapted from Intertidal 
shellfish monitoring in the norther North Island region, 2015-16 by Berkenbusch, 
K. & Neubauer, P. (2016). MPI. Licensed by Ministry for Primary Industries 
(MPI) for re-use under the Creative Commons Attribution 4.0 International 
licence. 

Pipi Population Estimates 
Year Total (millions) 
2002 5.67 
2006 3.4 
2007 8.27 
2010 15.25 
2013 41.59 
2016 41.26 

 

5.4 Marine Pests 
Ōhiwa Harbour was surveyed for aquatic pests in July 2018. Likely areas of infestation, 
Ōhope Wharf and moorings, were inspected. As Ōhiwa Harbour is classified as low risk, the 
next marine pest survey will be carried out in three to four years. 

Results 

No invasive marine species were found.  

5.5 Mangroves 
The mangrove (Avicennia marina var. australasica) is limited to northern areas of New Zealand 
as it is intolerant of hard frost. It grows best in the more northern zones where it commonly 
reaches a height of 7-9 m and forms mangrove forests. In its more southern range such as 
Ōhiwa Harbour, it tends to form shrublands with plants rarely exceeding 2 m in height. 
Ōhiwa Harbour is close to the southern limit of mangroves on the east coast. 

In economic and cultural terms, mangroves can provide additional shellfish resources in the 
form of oysters attached to the stems, and erosion protection of the harbour shore. In ecological 
terms, they enhance species diversity, increase habitat complexity and extent and most 
importantly they provide habitat for the uncommon banded rail. However, mangroves are 
encroaching into areas of the harbour with very different and significant ecological diversity. 
These latter are areas that contain shellfish beds and provide food and habitat for many 
thousands of wading birds.  

  

https://www.mpi.govt.nz/
https://www.mpi.govt.nz/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
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In the last few decades, mangroves have been spreading rapidly in most harbours and 
estuaries in which they occur. It has been recognised that this spread is in part a natural 
response to increased sediment runoff since clearance of native bush in the catchments. Once 
established, mangroves in turn trap further sediment and accelerate the succession from a 
marine to a terrestrial environment. Rates of spread may have also been accelerated by global 
warming and possibly increased nutrients in the sediments. 

Results 

In Ōhiwa Harbour, mapping of mangrove extent from 1945 to 2015 has shown marked 
increases until recent times. In 1945 there were 20.6 ha and by 2015 this had increased to 
91.5 ha (Table 18). The figures in Table 18 should be read with caution as the resolution of the 
aerial photography from which these figures are derived, has improved markedly over time, 
allowing increasing accuracy in the mapping of mangrove extent. There will also be variables in 
exactly where the line was drawn (manually) around outlying and scattered plants. The actual 
area of mangroves will, however, have been reduced, firstly by a hailstorm in 2009, which killed 
approximately 5.2 ha, and secondly by the removal of a further 16.24 ha under the management 
programme between 2011 and 2015.  

Table 18 Area of mangroves in Ōhiwa Harbour 1945 to 2015. 

Year Area (ha) Increase per year (ha) 
1945 20.6 - 

1992 91.1 1.5 

2003 90.8 -0.03  

2007 118.8 7.0 

2011 98.9 -4.9 

2015 91.5 -1.85 
 

In 2011, Upokorehe gained resource consent to allow the removal of mostly seedling and 
outlying plants in defined areas subject to a number of conditions. Removal work has been 
carried every year except one since then as shown in Table 19. There have been18.01 ha of 
mangroves removed between 2011 and 2018. The caveats mentioned above regarding the 
potential inaccuracies in the mapping of mangrove extents, also apply to the areas recorded as 
removed below. This work was carried out by volunteers working under the guidance of 
Upokorehe as the consent holder. 

Table 19 Approximate area of mangroves removed. 

Year Area removed (ha) 

2011-12 3.93 
2012-13 9.35 
2013-14 2.91 
2014-15 Repeat of previous years’ work 
2015-16 No work 
2016-17 0.32 
2017-18 1.45 
Total 18.01 
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Figure 55 Mangrove extents and areas removed 2011 to 2018. 

Discussion 

The area covered by mangroves has increased considerably over 62 years. The growth/spread 
has not been even over this time ranging from an average of -1.85 to 7 ha increase per year.  

In some areas of the Harbour mangrove spread has markedly reduced open water areas. 
Although this can have both ecological advantages and disadvantages, many people view it as 
detrimental.  

In recent years, BOPRC has sought to address the sedimentation loading in Harbour tributaries 
that are the major cause of mangrove spread. There are a wide range of policy and operational 
works in place around the Harbour aimed at reducing sediment inputs. Many of the Harbour’s 
natural mechanisms preventing sediment inputs have been lost over time, for example, the 
freshwater wetlands that used to exist in most of the valleys leading to the Harbour, and which 
would have trapped much of the sediment, have been drained and lost. It is estimated that in 
1840, that there were 557 ha of wetlands in the Catchment compared to only 36 ha in 2012. 

The aim of the mangrove management put in place by the Ōhiwa Strategy partners in 2011, is 
to slow the spread of mangroves and contain them to their present distribution wherever 
possible. It is understood that well established mangroves need to be left in place to provide 
particular ecological benefits. 

5.6 Seagrass 
Seagrass is vital to the ecosystem function of the harbour. They help stabilise sandflats, 
promote biodiversity by adding complex structure to the harbour bed and are important habitat 
for junvenile fish such as snapper. New Zealand has a single native species of seagrass, 
Zostera muelleri. 

The extent of seagrass in the Harbour has been mapped over aerial photography taken in 1945, 
1959, 1992, 1996 and 2011 (Park, 2016). It should be noted that the resolution and accuracy of 
the mapping has increased over time. 
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Results 

Total area of seagrass in Ōhiwa Habour from mapping is displayed in Table 20 and  
Figure 56. From 1945 to 1996, 33 ha of seagrass was lost. Between 1996 and 2007, there was 
a gain in seagrass of 19 ha and then a small loss between 2007 and 2011. As mentioned 
above, the resolution and accuracy differences from the older aerial photography may cause 
some inaccuracy in these figures. It is possible that the increase between 1996 and 2007 was 
due to resolution and accuracy of the mapping. The current rate of loss is 0.25 ha per year. 

Table 20 Area of seagrass in Ōhiwa Harbour for the period 1945 to 2011. 

Year 
Total Cover 
(ha) 

1945 121 
1992 88 
1996 83 
2007 102 
2011 101 

 

 

 

Figure 56 Seagrass cover in Ōhiwa Harbour. 
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The extent of seagrass in 2011 in comparison to extent in 1945 is displayed in Figure 57. The 
greatest loss in seagrass was in the upper reaches of the Harbour. Some areas of seagrass 
mapped over 2011 aerial photography that were not mapped in 1945 were difficult to see and is 
possible these areas were present in 1945 but were not picked up due to the lower resolution of 
aerial photography. 

 

Figure 57 Ōhiwa Harbour seagrass extent in 1945 (aqua) and 2011 (yellow). 

Discussion 

Extents in 2011 were similar to those recorded in 2007, which suggests that the historic losses 
seen in the last half of the 20th century may have at least been reduced in terms of the rate of 
loss, if not stabilising. This could imply that the water quality factors (especially sediment) linked 
to previous loss of seagrass may not have worsened between 1996 and 2011. 
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Part 6:   
Summary 
6.1 Land 

Only marginal changes in land use have occurred. Three percent of indigenous cover has been 
lost between 2008 and 2012, however, the quality of this vegetation in unknown and was 
classed mostly as indigenous scrub.  

Harbour margins have been fully fenced since 2012 and an additional 20.3 km of streams and 
rivers in the Catchment have been fenced to exclude stock from the waterway. This brings the 
percentage of major river and stream length protected from stock to 84.2%. 

Coastal profiles at the Harbour entrance show a trend of retreat of the Ōhope Spit, which is 
directly opposite to the trend for Ōhiwa Spit which is in a process of accretion. However, recent 
observations suggest there has been some increasing erosion occurring on Ōhiwa Spit. If 
Ōhiwa Spit continues to retreat, this may indicate that the trend for Ōhope Spit could change to 
a trend of accretion in response to the change at Ōhiwa Spit. 

6.2 Terrestrial Biodiversity 
6.2.1 Flora 

Three species with a conservation status at the national level are found with the Catchment; 
Kunzea toelkenii, Lophomyrtus bullata and Pimelea tomentosa. Myrtle rust is predicted to have 
a severe future impact on Kunzea toelkenii and Lophomyrtus bullata. Known populations of 
threatened or uncommon plants total 24 populations. It was found recruitment of these plants 
often increased within areas with pest control.  

The condition of indigenous vegetation have either recently been monitored or established and 
will take some time until the results are available. These include; pohutukawa, sand dune, forest 
and wetland condition monitoring. Condition of saltmarsh within the Catchment was established 
in 2014 and results indicate the condition is at a good level.  

6.2.2 Fauna 

New Zealand dotterel continue to increase and fledging rates have remained above the 
productive threshold for some time now. Storm surges caused a drop in fledging numbers in 
recent years by reducing nesting habitat, however, fledgling numbers in 2018 prove promising 
for a recovery. Fledglings were produced for the first time on Ōhope Spit during the 2014/15 
season possibly due to increased pest control operations.  

Caspian terns have also been impacted by storm surges in recent years. The storm surges 
have severely diminished the Caspian tern’s only nesting habitat within the Harbour by washing 
away half of the original area. Pied shags and bar-tailed godwits continue to decline in numbers.  

Weka have further expanded their distribution and are now widespread throughout much of the 
Harbour margin.  
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6.2.3 Pests 

An additional 284 ha of land has gone into controlling possums, rats, mustelids, rabbits, 
hedgehogs or a combination of these pests. A further 18.6 km of stoat control lines have also 
been established. Many pest control operations within the Harbour are undertaken by various 
care groups. Pest control operations on Nukuhou Saltmarsh by the Nukuhou Saltmarsh 
Care Group has caused the North Island fernbird’s population to boom from a total of five in 
2013 to up to 80. Uretara Island tells a similar story as 12 were recorded in 2014 then rising to 
47 in 2016. Uretara Island has remained rat and stoat free. 

A range of pest plants (those covered by the RPMP) are found throughout the Catchment but 
no more so than in similar environments. No agency pest or eradication/exclusion pest plant is 
present within the Catchment. 

6.3 Water 
6.3.1 Harbour water quality 

The water quality of the Harbour are within the top 25% of similar estuaries in New Zealand for 
total nitrogen and chlorophyll-a and within the top 50% of similar estuaries for total phosphorus, 
dissolved reactive phosphorus, NNN and faecal coliforms. However, nitrogen levels in the 
Harbour and faecal contamination indicator levels on the eastern side are showing an 
increasing trend. It is likely this increase is caused from Catchment derived organic nitrogen and 
faecal matter. 

Enterococci levels have remained below swimming guideline warnings deeming the Harbour 
safe for swimming. 

6.3.2 Nukuhou River 

The Nukuhou River falls into highest category (A band) for national river ecosystem health 
metrics using nitrate-N and ammonia as indicators suggesting that toxicity levels are unlikely to 
affect sensitive species in the river. Many parameters are also improving including; turbidity, E. 
coli, ammonia, total phosphorus and total reactive phosphorus. E. coli levels indicate the human 
health risk for recreation and under national guildelines the Nukuhou falls into the second worst 
category (D band). Although E. coli levels are improving it is important to continue to reduce 
these levels to protect the recreational and shellfish gathering values of the receiving harbour. 
water temperatures are reaching levels that are likely to cause stress to sensitive species in 
parts of the Catchment. 

6.3.3 Freshwater ecosystem health 

Macroinvertebrate monitoring shows that the ecological condition of the Nukuhou has not 
improved overtime. It is suggested that further stream restoration such as riparian planting is 
needed to see an improvement in the river’s ecology. 

6.3.4 Freshwater fish 

A further 153 structures impeding fish passage was found during a survey in 2013. Of these 
structures, 13 have been retrofitted to allow fish passage. 

  



BAY OF PLENTY REGIONAL COUNCIL TOI MOANA 73 

6.4 Estuary 
6.4.1 Macrofauna ecosystem health 

The majority of sites monitored indicate that health of the intertidal flats in terms of the sediment 
habitat quality is overall in a moderate to poor state, primarily due to high levels of mud present. 
Other indicators show that nutrient levels are moderately high for phosphorus which may 
increase the future risk of macroalgal blooms, while levels of metal contaminants are very low. It 
is likely that mud levels are the main stressor affecting the quality of the benthic macrofaunal 
communities in the Harbour. 

Sediment contaminants remain at low (good) levels. 

6.4.2 Shellfish 

Monitoring for safe shellfish consumption show that the levels of faecal coliforms remain low 
and it remains safe to gather and consume shellfish. 

Mussel monitoring reveals a significant decline in the mussel population and two mussel beds 
remain in the Harbour. The population in 2016 is estimated at only 543,942 and covered a total 
area of 19,194 m². Starfish feeding on the mussels have been attributed as a significant factor 
in the decline. 

Cockle numbers in the Harbour were found to be the highest out of the northern North Island 
estuaries in 2016. The density and population of cockles have increased and the population in 
2016 is estimated at 23M.  

Pipi numbers have remained constant however and while the density has reduced, the number 
of large pipi has increased. Two cohorts are evident in the population with large numbers of 
both new recruits and large pipis. The estimated population in 2016 is 41.26M.  

6.4.3 Seagrass 

Seagrass cover in Ōhiwa Harbour has reduced over time and the current rate of loss is 
calculated as 0.25 ha per year. Mapping over 2011, aerial photography showed 101 ha of 
seagrass in the Harbour. However, the rate of loss has slowed between 2007 and 2011, 
implying water quality factors especially sediment may not have worsened between those 
years.  
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Part 7:   
Recommendations 
There are existing schedules for the majority of the monitoring carried out within the Ōhiwa Harbour 
Catchment, thus limited recommendations are made within this report. The timeline schedule for 
monitoring within the Catchment can be viewed in Appendix 8. It is assumed that strategy partners and 
other organisations will continue the current schedules detailed in this timeline. 

7.1 Land 
• Continue fencing, retiring and establishing vegetation on riparian margins of water 

courses within the Catchment. More considerations to be given to the width and 
re-vegetation of retirement areas to ensure more measurable improvement in water 
quality and macroinvertebrate results. 

• Carry out landuse and cover change assessment upon release of LCDB5 when it is 
released in the future. 

• Investigate climate change effects on the Harbour and Catchment. 

7.2 Terrestrial Biodiversity 
• Continue propagation of threatened and uncommon species to safeguard the species in 

the Catchment and to establish new populations.  

• Carry out a re-measurement of saltmarsh condition.  

• Establish indigenous vegetation condition monitoring in the Catchment. Further 
investigation into methods and costs involved in this monitoring is required. 

• Carry out the full re-measure of marshbird sites in 2020. Halt further habitat 
loss/degradation and reduce predation to ensure survival of these populations long term. 

• Investigate methods for monitoring black swans and their potential impact on seagrass. 

• Continue to seek opportunities to form new care groups and extend areas of pest control 
operations. 

7.3 Water 
• Continue to retrofit remaining barriers impeding fish passage.  

• Investigate possible explanations for slightly elevated Enterococci levels at Ruatuna Rd. 

• Continue to work with farmers to improve water quality in the Harbour’s tributary streams. 

7.4 Estuary 
• Investigate and carry out trials to protect mussels from starfish predation. 

• Carry out mapping of seagrass extent over recent 2017 aerial photography.  
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Appendix 1: 
Land cover classes 
Land cover name as used in 
this report LCDB 3 Name LCDB 4 Name 

Estuarine, Lake and Pond Estuarine Open Water Estuarine Open Water 

Estuarine, Lake and Pond Lake and Pond Lake or Pond 

Exotic Plantation Deciduous Hardwoods Deciduous Hardwoods 

Exotic Plantation Exotic Forest Exotic Forest 

Exotic Plantation Forest - Harvested Forest - Harvested 

Exotic Scrub/Shrubland Gorse and/or Broom Gorse and/or Broom 

Exotic Scrub/Shrubland Mixed Exotic Shrubland Mixed Exotic Shrubland 

Indigenous Forest 
Broadleaved Indigenous 
Hardwoods 

Broadleaved Indigenous 
Hardwoods 

Indigenous Forest Indigenous Forest Indigenous Forest 

Indigenous Forest 
 

Sand or Gravel 

Indigenous Scrub/Shrubland Manuka and/or Kanuka Manuka and/or Kanuka 

Orchard/Cropland Short-rotation Cropland Short-rotation Cropland 

Orchard/Cropland 
Orchard Vineyard & Other 
Perennial Crops 

Orchard, Vineyard or Other 
Perennial Crop 

Pasture Low Producing Grassland Low Producing Grassland 

Pasture High Producing Exotic Grassland High Producing Exotic Grassland 

Pasture Fernland   

Saltmarsh, wetlands, dunes and 
mangroves Fernland Fernland 

Saltmarsh, wetlands, dunes and 
mangroves 

Herbaceous Freshwater 
Vegetation 

Herbaceous Freshwater 
Vegetation 

Saltmarsh, wetlands, dunes and 
mangroves Herbaceous Saline Vegetation Herbaceous Saline Vegetation 

Saltmarsh, wetlands, dunes and 
mangroves Coastal Sand and Gravel Sand or Gravel 

Saltmarsh, wetlands, dunes and 
mangroves   Urban Parkland/Open Space 

Saltmarsh, wetlands, dunes and 
mangroves Mangrove Mangrove 

Urban and Roads Urban Parkland/Open Space Urban Parkland/Open Space 
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Land cover name as used in 
this report LCDB 3 Name LCDB 4 Name 

Urban and Roads   Low Producing Grassland 

Urban and Roads Built-up Area (settlement) Built-up Area (settlement) 

Urban and Roads Transport Infrastructure   

Note: Known areas with incorrect land cover class were assigned to the correct land cover class. 
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Appendix 2: 
2017 Threatened plants 
survey results 
Species Common 

name 
Location Status Present 

in 2011 
(Y/N) 

Present 
in 2017 
(Y/N) 

Comments 

Adelopetalum 
tuberculatum 

 Waiotane  Y Y  

  Uretara Island  Y Y  

Astelia grandis Swamp astelia Hiwarau wetland 
 Y Y No apparent 

recruitment. 

Austroderia 
toetoe 

Toetoe Hiwarau wetland 
 Y Y Only two struggling 

seedlings found. 

  Onekawa   N Y Recent discovery. 
Seeds collected. 

Austrostipa 
stipoides 

 Otao Domain A Y N Erosion. 

 Coastal 
immorality 
grass 

Uretara Island 
 Y Y 

Doing well. 

  Whangakopikopiko  Y Y Doing well. 

Bolboschoenus 
caldwellii 

Purua grass Hiwarau wetland A Y N Possible 
competition. 

Dianella sp. Inkberry Uretara Island 
 Y Y  

Drosera binata Forked sudew Hiwarau wetland NF Y N  

Epilobium 
pallidiflorum 

Tarawera Hiwarau wetland NF Y N  

Ficinia spiralis Pingao, Golden 
sand sedge 

Whangakopikopiko A Y N Erosion. 

Hebe parviflora Hebe Tunanui inlet  Y Y  

Hydrocotyle 
pterocarpa 

 Hiwarau wetland NF Y N  

Kunzea 
toelkenii 

 Whangakopikopiko 
 Y Y  

Lophomyrtus 
bullata 

Ramarama, 
bubble leaf 

Stanley Road 
 

Y 
 

Not surveyed. 

  Matekerepu 
Stream  N Y  

Nertera 
scapanioides 

 Hiwarau wetland NF Y N  
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Species Common 
name 

Location Status Present 
in 2011 
(Y/N) 

Present 
in 2017 
(Y/N) 

Comments 

Pimelea 
tomentosa 

 Claydon Place  Y Y Doing well. 

  Uretara Island  N Y Seedling found. 

Poa billardierei Hinarepe, Sand 
tussock 

Whangakopikopiko A Y N Erosion. 

Ptisana salicina Tawhiti para, 
King fern 

Ford Covenant 
 Y Y Doing well. 

Tetraria 
capillaris 

Tetraria Hiwarau wetland 
 Y Y  
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Appendix 3: 

Regional Pest Management 
Plan species within the 
Catchment 
Plant species Present Notes 

Agency pest plants 
Cape tulip N   
Didymo N   
Hydrilla N   
Johnson grass N   
Machurian wild rice N   
Phragmites N   
Pyp grass N   
Phytophthora taxon agathis N   
Salvinia N   
Water hyacinth N   
White bryony N   
Eradication/Exclusion pest plants 
Alligator weed N   
Horse nettle N   
Kudzu vine N   
Marshwort N   
Nassella tussock N   
Noogoora bur N   
Purple loosetrife N   
Senegal tea N   
Spartina N 2 sites previously eradicated 
Water poppy N   
White edged nightshade N   
Containment pest plants 
African feather grass Y 1 site, ongoing control in place 
Apple of sodom N   
Asiatic knotweed N   
Blackberrry Y widespread 
Boneseed N   
Chilean rhubarb Y a few sites in gardens 
Climbing spindle berry N   
Coast tea tree N   
Darwin's barberry N   
Egeria densa N   
Gorse Y coastal and some hill areas 
Green goddess lily Y a few sites, mostly in gardens 
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Plant species Present Notes 

Hornwort N   
Italian buckthorn N   
Lagarosiphon N   
Lantana Y Ohope and Ōhiwa spits, ongoing control in place 
Lodgepole pine N   
Old man's beard Y 1 site, ongoing control in place 
Ragwort Y widespread but no longer considered a problem 
Royal fern N   
Variegated thistle Y 1 site, ongoing control in place 
Wild ginger Y widespread in coastal areas, ongoing control in some 

 Wild kiwifruit N   
Woolly nightshade Y widespread in some coastal areas 
Yellow flag iris N   
Restricted pest plants 
Agapathus Y   
Aluminium plant Y   
Arum lily Y   
Banana passion fruit N   
Blue morning glory Y   
Bushy asparagus N   
Californian rush N   
Cathedral bells N   
Cestrum species Y   
Chilean flame creeper N   
Chinese fan palm Y   
Climbing asparagus Y   
Climbing dock N   
Coastal banksia Y   
Crack willow Y   
Elaeagnus Y   
Elephant's ear Y   
Elodea canadensis N   
English ivy Y   
Firethorn Y   
German ivy N   
Grey willow Y   
Heather N   
Himalayan balsam Y   
Houttuynia N   
Japanese honeysuckle Y   
Japanese spindle Y   
Japanese walnut Y   
Jasmine Y   
Lilium formosanum Y   
Mexican feather grass N   
Mexican waterlily N   
Mignonette vine Y   
Mile-a-minute N   
Mistflower N   
Monkey apple Y   
Moth plant Y   
Pampas Y   
Parrot's feather Y   
Periwinkle Y   
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Plant species Present Notes 

Plectranthus Y   
Prickly pear cactus Y   
Privet Y   
Purple nutsedge N   
Rum cherry N   
Saltwater paspalum Y   
Selaginella N   
Shield pennywort N   
Smilax N   
Snow poppy N   
Strawberry dogwood Y   
Sydney golden wattle Y   
Tree of heaven N   
Taiwan cherry Y   
Thistle Y   
Tradescantia Y   
Tuber ladder fern Y   
Velvet groundsel Y   
Wilding conifers Y   
Wonder tree Y   
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Appendix 4: 
Ōhiwa Catchment Priority Biodiversity 
Sites (Updated September 2018) 
Site 
ID 

SiteName Legal 
protection? 

Managed? Land tenure  Management in place Care group? Area (ha) 

196 Awaraputuna Stream 
wetland and estuary 

Part N Mostly seabed No stock access.   8.74 

74 Burma Road Estuary, 
Ōhiwa Harbour 

Y N Mostly seabed.  No stock access over most.   15.77 

135 Kutarere Recreational 
Reserve Estuary 

Y N Mostly seabed.      8.60 

123 Nukuhou Saltmarsh 
Conservation Area 

Y Y Mostly DOC. Small portion of 
Māori owned land. 

Animal pest, weed control. Y 111.31 

197 Ohope Spit Dunes Y Y WDC, Ngāti Awa and DOC 
reserve. 

Animal pest, weed control, 
reveg. 

Y 111.97 

263 Ohope Spit dunes Y N WDC reserves on ocean 
side dunes. 

No stock access.   22.89 

130 Ouaki Creek Estuary Part N  Seabed and several private 
owners. 

No stock access.   6.46 

400 Ohiwa coastal forest margin Y Y Onekawa Te Mawhai 
Regional Park. 

Animal pest, weed control, 
reveg.  

  6.69 
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Site 
ID 

Site name Legal 
protection? 

Managed? Land tenure  Management in place Care Group? Area (ha) 

396 Ohiwa complex Part Part Part only in catchment. 
Eastern area is regional park, 
other areas are private. 

Animal pest, weed control, 
reveg. over part. 

  22.35 

397 Ohiwa complex Part Part Northern part ODC reserve, 
southern part private. 

Animal pest, weed control, 
reveg. over part. 

  32.93 

399 Ohiwa complex N N Mostly private, part Oscar 
Reeve Reserve (DOC).  

    37.65 

124 Ohiwa Loop Road Bush Part Part Half DOC reserve, half 
private. 

Animal pest control, weed 
control. 

Y 17.66 

398 Ohiwa to Waiotahi River 
Dunes 

Y Y Part only in catchment. All 
ODC or DOC reserve.  

Animal pest, weed control, 
reveg. 

Y 34.96 

133 Papanui Road Estuary Y N Mostly seabed. No stock access.   1.88 

132 Paparoa Road QEII Y Y Private.  No stock access. Animal pest 
control. 

  6.40 

121 Paparoa Road Whitiwhiti 
Point Bush 

N Part Multiple private owners.  No stock access.   55.98 

134 Pataua Inlet Estuary Y N Mostly seabed. No stock access.   13.76 

126 Pataua Island Scientific 
Reserve and Estuary 

Y N DOC reserve and seabed. No stock access.   29.03 

136 Pataua kahikatea 
remanants 

Part N Several remnants on several 
private properties. 

One small remnant protected 
with BOPRC programme.  

  8.86 

128 Pukeruru Point Estuary Part Y Northern half seabed, 
southern half private. 

Animal pest control. Y 3.10 

127 Pukeruru Point South 
Estuary 

Y Y Mostly seabed. Animal pest control. Y 2.03 
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Site 
ID 

Site name Legal 
protection? 

Managed? Land tenure  Management in place Care 
group? 

Area 
(ha) 

125 Reeves Road Saltmarsh Y Y Mostly seabed. Animal pest control, weed 
control, reveg. 

Y 5.26 

257 Te Runanga o Ngati Awa 
kawenata 

Y Y Small part only in catchment.    7.71 

255 Wainui McCoy Road N N Several private properties.    189.44 

131 Wainui Road Paparoa 
East Estuary 

Part N Part seabed, part private. No stock access.   9.72 

204 Waiotahi Remnants Part Part Part only in catchment. Private. Fenced, some animal pest 
and weed control. 

  8.57 

73 Waiotane Stream Estuary, 
Ohiwa Harbour 

Part N Mostly seabed.  No stock access.   5.56 

256 Waiotane Stream, 
Ōhiwa Harbour 

Part Part Part DOC reserve, part private. Pest animal control in part 
(26 ha). 

Y  590.55 

154 Uretara Island Y Y DOC reserve and seabed. Animal pest control, weed 
control, reveg. 

Y 47.13 

329 Motuotu Island nature 
reserve 

Y N DOC reserve and seabed. No stock access.   70.40 

129 Hokianga Island Y N Māori reserve and seabed. No stock access.   11.68 

137 Whangakopikopiko 
wildlife refuge 

Y Y DOC reserve and seabed. Animal pest control, weed 
control, reveg. 

Y 13.60 

          Management in place over 
approx 450 ha 

  1518.64 

Note: in cases where part of the site is outside the Ōhiwa Catchment, only the area within the Ōhiwa Catchment is shown in the area column. 
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Appendix 5: 
Macroinvertebrate 
monitoring 

 

Figure 58 MCI results from macroinvertebrate monitoring sites in the Ōhiwa Catchment. 

 

Figure 59 QMCI results from macroinvertebrate monitoring sites in the Ōhiwa Catchment. 

 

Figure 60 Relative abundance of Potamopyrgus species from macroinvertebrate 
monitoring sites in the Ōhiwa Catchment. 
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Figure 61 Relative abundance of Deleatidium species from macroinvertebrate sites in the 
Ōhiwa Catchment. 

 

Figure 62 EPT richness results from macroinvertebrate sites in the Ōhiwa Catchment. 

 

Figure 63 Percentage of EPT richness results from macroinvertebrate sites in the 
Ōhiwa Catchment. 
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Figure 64 Percentage of EPT density results from macroinvertebrate sites in the 
Ōhiwa Catchment. 
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Appendix 6: 
Ōhiwa Harbour water 
quality comparisons 
The following figures are designed to show how each site compares to a population of data, or distribution 
of medians, from comparable sites. Water quality results from Ōhiwa Harbour is compared against other 
comparable sites in the Bay of Plenty and against a national dataset. Ōhiwa Harbour is classified as a 
shallow intertidal dominated estuary, meaning within Bay of Plenty, the water quality concentrations can 
be compared to the likes of: Waiotahe Estuary, Maketu Estuary, and Tauranga Harbour. The national 
dataset was compiled by the ‘New Zealand Coastal Water Quality Assessment’ (Dudley et al., 2017). 

Each bell-curve is split into four segments representing quartiles (25% chunks of the overall data 
distribution). The left-most segment represents the worst 25% of samples or sites, while the right-most 
segment represents the best 25%. Median nutrient and contaminant values are compared against the 
population distribution, with the appropriate segment being shaded according to the following colour 
scheme: red (worst quartile), orange (second worst quartile), blue (second best quartile), green (best 
quartile). 

 
Figure 65 Comparison of results from 
Ōhope Wharf to other comparable estuaries 
in Bay of Plenty.  

Figure 66 Comparison of results from 
Ruatuna Road to other comparable 
estuaries in Bay of Plenty.  

 

 
Figure 67 Comparison of results from 
Ōhope Wharf to the national dataset. 

 
Figure 68 Comparison of results from 
Ruatuna Road to the national dataset. 
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Appendix 7: 
Sediment contaminants 

Table 1 Mean concentration of total polyaromatic hydrocarbons (PAH’s) and metals (mg/kg dry weight) collected for Ōhiwa Harbour sediment 
monitoring sites, based on whole sediment samples collected in 2006, 2009, 2012, 2015 and 2017. 

  Mud 
Total Organic 

Carbon PAH Arsenic Cadmium Chromium Copper Lead Mercury Nicle Zinc 
Site % g/100g   (As) (Cd) (Cr) (Cu) Pb (Hg) (Ni) (ZN) 

Kutarere 56.6 0.63 26.750 5.9 0.03 7.7 6.2 6.4 0.06 5.5 35.8 
Ōhiwa 
camp 67.8 0.52 11.000 5.6 0.03 7.4 6.1 5.7 0.06 5.3 30.9 
Water 
ways 29.1 0.34 3.333 4.3 0.01 4.5 3.6 3.7 0.03 3.4 20.4 
North 38.0 0.49 30.250 5.9 0.02 8.0 5.7 5.9 0.05 5.9 34.4 
Oyster 
farm 42.2 0.61 26.000 4.8 0.02 6.2 4.8 5.2 0.04 4.1 28.8 
West 36.8 0.48 2.000 3.7 0.02 5.6 5.0 5.0 0.04 4.2 26.0 
East 37.7 0.29 3.333 5.4 0.02 5.6 4.4 5.1 0.04 4.6 28.1 
ISQG 
Low     4 20 2 80 65 50 0 21 200 
ISQG 
High     45 70 10 370 270 220 1 52 410 

 

ISQG Low – Interim Sediment Quality Guidelines Low 

ISQG High – Interim Sediment Quality Guidelines High 
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Appendix 8: 
Monitoring timeline 

 Monitoring type/year Monitoring 
frequency 

Report 
frequency 

                              

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

 
Ōhiwa Harbour Strategy 

  
O           R                   

La
nd

 

Areas of priority sites As required Various                                 
Areas of protected land 
(covenants etc.) Ongoing As required       B                         

Areas of forestry harvesting in 
catchment N/A N/A                                 

Harbour margin retirement Annually Annually   R B B B                       
Land cover changes - based on 
ICDB 3 and 4 As required As required           B B                   

LCDB 5 Developing Developing                                 

Regional land cover and land use 5 yearly 5 yearly           B                     

Riparian fencing Annually Annually   R B B B B B B B B B PB PB PB PB PB 

Riparian margin retirement Annually Annually   R B B B B B B B B B PB PB PB PB PB 

Te
rr

es
tr

ia
l B

io
di

ve
rs

ity
 

20 m x 20 m vegetation plots Ōhiwa 
Scenic Reserve 5 yearly 5 yearly 

        B                       

20 m x 20 m vegetation plots 
Oscar Reeve Scenic Reserve 5 yearly 5 yearly 

        B                       

20 m x 20 m vegetation plots 
Pataua Island 5 yearly 5 yearly 

        B                       

Black swan population Monthly 2 yearly                                 

Care groups - area covered N/A As required                                 

Coastal pohutukawa monitoring 5 yearly 5 yearly         B           M R       PB 

Conservation status of birds As required As required R       R       R         PR     
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Environ Monitoring type/year Monitoring 
frequency 

Report 
frequency 

                              

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

 

Conservation status of indigenous 
plants As required As required 

R       R         R         PR   

Dotterel Nesting results Annually Annually         B B B B B B B PB PB PB PB PB 

Duneland mapping - Full monitor 10 yearly 10 yearly   E R           M     R         

Duneland mapping - Transects only 5 yearly 5 yearly   E & 
R             M     R         

Fish passage Not defined Not defined           B                     

Freshwater fish monitoring Not defined Not defined       M                         

Kiwi within catchment Annually Annually B B B B B                       

Marshbird Survey - Full monitor 10 yearly 10 yearly     E & 
R                   PB       

Marshbird Survey - Partial monitor 5 yearly 5 yearly     E & 
R         M R       PB       

National wader count Annually Annually B B B B B B B B B B B PB PB PB PB PB 

Pest animals ? ?                                 

Regional forest monitoring 5-10 yearly 5-10 yearly                     E           

Regional wetland monitoring 5 yearly 5 yearly                   E             

Saltmarsh 
  

            E         PB         

Threatened plants survey 5 yearly 5 yearly       E & R           B         PB   

Weeds (RMP ones) Annually As required         M M M M M M M PM PM PM PM PM 

Weka distribution ? ?       B                         

W
at

er
 

Bathing beaches Annually Annually B M B B B M B B B M B PB PB PB PB PB 

Estuarine water quality 2 monthly 5 yearly M M M M M B M B M M M M PB M M M 

Macroinvertebrate monitoring Annually Undefined M       M M M M M M M PM PM PM PM PM 

River water quality Monthly 3-5 yearly M B M M M B M M B M M M M M M M 

Whitebait/inanga habitat monitoring 
(being established) Not defined Not defined 
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nvironr Monitoring type/year Monitoring 
frequency 

Report 
frequency 

                              

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 

Es
tu

ar
y 

Coastal and estuarine benthic 
macroinvertebrate monitoring Annually 3-4 yearly 

M M B M B M M M M M M PM PM PM PM PM 

Coastal profiles Annually 5 yearly M M M B M M M M B M M PM PM PB PM PM 

Green lipped mussels 
  

  B       B     B               

Indigenous vegetation monitoring 
  

                                

Mangrove extent mapping 5 yearly As required     R?         R                 

Marine fish ? ?                                 

Marine pests 
  

                    M       M   

Marine Sediment and Contaminants 
Survey Coastal and Estuarine 
Ecology Survey Annually 3-4 yearly 

B M M M M M B M M M M PM PB PM PM PM 

Marine sediment and contaminants 
survey sediment samples 3 yearly 3-4 yearly 

R M     M     M   M M PM PM PM PM PM 

Maritime wetland extents 10-15 yearly 10-15 yearly           M             PM       

Pipi and cockles Not defined Not defined     B     B     B     PB     PB   

Seagrass extent mapping 5 yearly As required                 R               

Sediment cross sections 3-5 yearly N/A                         M       
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