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Executive summary 

Pipi (Paphies australis) are an important Māori taonga species, and support highly valued fisheries. At 

the entrance to Whangarei Harbour in Northland, previously extensive and highly abundant pipi beds 

at Marsden and Mair Banks declined substantially from about 2009–10 to 2014, possibly due to high 

natural mortality of an ageing pipi population and low recruitment, coincident with changes in the 

physical morphology of Mair Bank. Consequently, pipi harvesting from these banks is currently 

prohibited, although harvesting is still permitted at other sites in the local area (e.g., at One Tree 

Point and Ruakaka Estuary). 

The present study summarises collaborative work by NIWA and Patuharakeke iwi to initiate a 

community-based pipi monitoring to collect data for assessing the status of pipi populations within 

Patuharakeke’s Rohe Moana. Stratified random surveys of pipi were conducted at four key sites in 

2016 and 2017, enabling the estimation of pipi distribution, size structure and abundance. The work 

involved providing kaitiaki with survey methods and tools to conduct scientific surveys 

independently, to compliment tikanga. 

At the Whangarei Harbour sites of One Tree Point, Marsden Bank and Mair Bank, pipi population 

status in 2016 and 2017 was very low compared with historical levels, although juvenile recruitment 

was higher in 2017 than in recent years. At Ruakaka Estuary there was also evidence of increased 

juvenile recruitment, although overall abundance has followed a general declining trend since 2015. 

In the 2016 and 2017 surveys, the only area detected with a pipi ‘bed’ containing large adult pipi was 

essentially a small, narrow alongshore band situated along the southern intertidal flank of Mair Bank, 

which given the very low densities of large pipi was insufficient to support any harvesting. While 

occasional large adults were found at other stations, these were not associated with pipi beds. The 

previously abundant subtidal beds of adult pipi surveyed in 2005 (Williams et al. 2007) had not 

recovered by 2016, when only a few individual pipi were found in the extensive subtidal survey; 

instead, Ruditapes clams were common. 

Given the limited available community-based personnel and resources, continuing with stratified 

random sampling to estimate absolute pipi population status may not be tractable. Instead, future 

work in 2017–18 will investigate whether a monitoring approach using transects to detect relative 

trends in abundance and size structure may be more appropriate. This work is planned for 

completion before community-based surveys are led by Patuharakeke in 2018, 2019 and 2020. 
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1 Introduction 

1.1 Pipi declines and fishery closures 

The pipi (Paphies australis) is an endemic species of infaunal bivalve characteristic of beaches and 

sandbanks near the mouths of estuaries around the New Zealand coastline (Morton & Miller 1968, 

Powell 1979). Pipi live buried just below the surface of the sand, and their size generally increases 

down the shore resulting from pipi spat settling in the mid-intertidal zone and migrating into the 

shallow subtidal as they grow larger (Hooker 1995, Williams et al. 2007, Williams & Hume 2014). 

Pipi are a particularly important Māori taonga species, and support highly valued customary and 

recreational fisheries; extensive high-density beds of pipi at Mair Bank at the entrance to Whangarei 

Harbour in Northland also supported a commercial fishery from the 1980s until 2011–12 (Ministry 

for Primary Industries 2016). The previously abundant pipi beds at Mair Bank and the adjacent 

Marsden Bank declined substantially from about 2009–10 to 2014, possibly due to high natural 

mortality of an ageing pipi population and low recruitment, coincident with observed changes in the 

physical morphology of Mair Bank (Williams & Hume 2014). 

Local iwi Patuharakeke initiated a rahui at Marsden Bank prohibiting the take of pipi soon after the 

decline was first observed in 2009–10. Subsequently, in 2011 the Ministry of Fisheries put in place a 

two-year temporary closure at Marsden Bank under section 186A of the Fisheries Act 1996, which 

was extended in 2013 for a further two years, and superseded by an indefinite closure of both 

Marsden and Mair Banks to the take of pipi from 1 October 2014. Following an application by 

Patukarakeke, in February 2017 the Ministry for Primary Industries (MPI) proposed a 2-year 

temporary closure to the take of all shellfish at Mair and Marsden Banks. 

 

1.2 Patuharakeke  

The Whangarei Harbour Kaitiaki Roopu, a ‘custodians group,’ arose from the hearing process for an 

application by Northport Ltd to construct a deep-water port at Marsden Point. The hearing 

recommended that Northland Regional Council (NRC), in association with iwi, work with all 

interested parties to develop an overall kaitiaki harbour management structure to give effect to the 

administration of the ‘Whangarei Harbour Health Improvement Fund’ administrated by NRC. This 

funding mechanism was identified in condition 11 of resource consent AUT.005055: “The purposes 

for the fund are to enable improvements to the health of the Whangarei Harbour, and the study 

and/or mitigation of the effects of the Port Development on wahi tapu, taonga and other features of 

special interest to tangata whenua”. 

Patuharakeke are the local mana whenua and have membership on the Kaitiaki Roopu. Through the 

Patuharakeke Te Iwi Trust Board (PTB) they have secured a contract with NRC, funded through the 

Whangarei Harbour Health Improvement Fund, to develop and undertake a community-based pipi 

monitoring programme. 

PTB’s Mana Moana Committee (local iwi authority over the sea) was established in 2009, and has 

been active in monitoring mahinga kai (food-gathering places /resources) using cultural health 

indicators and also through collaborative surveys with scientific research organisations (e.g., NIWA). 

The Committee has advocated for the health and protection of these resources through local and 
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central government processes for many years, and recently has advanced proposals for rahui and 

other closures of the pipi beds at Marsden and Mair Banks due to significant stock depletion. The 

Committee also has aspirations to apply for a Mahinga Mataitai Reserve at this location and wish to 

closely monitor the effects of the closures to aid current and future customary fisheries 

management. The gazetted rohe moana of Patuharakeke includes the southern part of Whangarei 

Harbour and Bream Bay (Figure 1-1). 

 

 

Figure 1-1: Patuharakeke Rohe Moana.   This map depicts the boundaries of Patuharakeke’s rohe moana 

(thick black polygon), which is utilised for contemporary management purposes, in relation to Bream Bay and 

Whangarei Harbour (baseline map). This rohe moana was gazetted in May 2009 under the Kaimoana Fisheries 

Regulations, although traditional interests extended well beyond this area. 

 

1.3 Pipi monitoring programme 

The present study summarises collaborative work by NIWA and PTB to initiate a community-based 

pipi monitoring programme to collect data for assessing the status of pipi populations within 

Patuharakeke’s Rohe Moana. Surveys of pipi were conducted at four key sites, enabling the 

estimation of pipi distribution, size structure and abundance. The work involved providing kaitiaki 

with survey methods and tools to conduct scientific surveys independently, to compliment tikanga. 

Using both traditional and scientific methods, PTB’s aims for the pipi monitoring programme are to: 

� enable and promote the contemporary expression of kaitiakitanga and effective 

customary fisheries management by tangata whenua; 
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� gather time series of data on pipi population dynamics that will assist in informing 

ongoing management decisions in relation to Mair Bank and other mahinga kai sites. 

 

2 Methods 

2.1 Survey design 

2.1.1 Survey sites 

Surveys of pipi were conducted in 2016 and 2017 using stratified random sampling at four sites 

(Figure 2-1): One Tree Point, Marsden Bank, Mair Bank, and Ruakaka Estuary. Sites along the 

southern shore of Whangarei Harbour, from One Tree Point to Marsden and Mair Banks at the 

harbour entrance, were of particular interest because this stretch of coast held abundant pipi 

populations until recent times, and may exhibit strong population connectivity through larval 

dispersal and post-settlement movement among sites. Ruakaka Estuary was also selected because of 

concerns about potential spill-over of pipi harvesting to this area following the fishery closures at 

Marsden and Mair Banks, and because some previous survey data are available for comparison (e.g., 

see Berkenbusch & Neubauer 2015). Waipu Estuary was also of interest for similar reasons, but could 

not be included in the 2016 and 2017 surveys due to limited resources. 

Sampling was single phase only due to logistics (completing sampling within a single period of low 

tide). Surveys at Mair and Marsden were led by NIWA assisted by PTB personnel. Surveys at One Tree 

Point and Ruakaka were conducted by PTB, following training (Williams 2016) and using field 

instructions (Appendix A) provided by NIWA.  
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Figure 2-1: Survey sites.   Four sites were surveyed in 2016 and 2017: One Tree Point, Marsden Bank, and 

Mair Bank (Whangarei Harbour), and Ruakaka Estuary (Bream Bay). 

2.1.2 Sample extent 

At each site, the intertidal area to be surveyed (i.e., sample extent) was defined based on local 

knowledge of pipi bed locations and relevant data on pipi densities from any previous surveys, and 

hand-held GPS data collected by walking the boundaries of interest (e.g., high and low water marks, 

thigh-deep boundary at low tide). To help inform decisions on the sample extent (and stratification), 

preliminary data were also collected during field visits in 2016 by sampling haphazardly placed 

quadrats (or cores at One Tree Point and Ruakaka) and counting and measuring the pipi found within 

them (Appendix B). 

Additionally at Mair Bank in 2016, the subtidal area surrounding the intertidal banks was surveyed 

using the same subtidal sample extent as that used in the June 2005 survey (Williams et al. 2007); in 

that survey the boundary of the subtidal extent roughly followed the 1.8 m chart datum depth 

contour, and was estimated from a large-scale marine chart. The aim of the subtidal survey was to 

determine whether there had been any recovery of the subtidal pipi population since the last 

subtidal survey in 2014 (Pawley 2014). 

 

2.1.3 Stratification and allocation 

At each site, the sample extent was stratified (divided into subareas) on the basis of expected pipi 

densities (i.e., stratification aimed to partition areas of high and low pipi densities). Sampling 

positions (‘stations’) were allocated to strata using proportional allocation (station density 
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proportional to stratum area), or Neyman allocation in areas for which data on pipi densities were 

available from previous surveys. 

The sample extent, stratification and station positions allocated are shown for each site: One Tree 

Point (Figure 2-2), Marsden Bank (Figure 2-3), Mair Bank (Figure 2-4), and Ruakaka Estuary (Figure 2-

5). Stratum details including the stratum areas and numbers of stations allocated and actually 

sampled are shown in Table 2-1. 
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2016 

 

2017 

 

Figure 2-2: Stratification and station allocation, One Tree Point, 2016 and 2017.   Shaded green circles 

denote station positions allocated (crosses denote stations actually sampled in 2016). 
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2016 

 

2017 

 

Figure 2-3: Stratification and station allocation, Marsden Bank, 2016 and 2017.   Shaded green circles 

denote station positions allocated (crosses denote stations actually sampled in 2016). 
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2016 

 

2017 

 

Figure 2-4: Stratification and station allocation, Mair Bank subtidal in 2016 and intertidal in 2017.   Shaded 

green circles denote station positions allocated (crosses denote stations actually sampled in 2016). 
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2016 

 

2017 

 

Figure 2-5: Stratification and station allocation, Ruakaka Estuary, 2016 and 2017.   Shaded green circles 

denote station positions allocated (crosses denote stations actually sampled in 2016). 
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Table 2-1: Stratum details for the 2016 and 2017 pipi surveys.   N.B. In 2016, One Tree Point strata D and E 

were not sampled. The intertidal area at Mair Bank was not surveyed in 2016 in this project because a survey 

had already been conducted in February 2016 (Pawley 2016); instead, resources were used to conduct a survey 

of the subtidal area of Mair Bank in June 2016. 

Site and 

survey code 

Date, 

time and height 

of low water 

 

Stratum Description Area 

(m2) 

Allocated Sampled 

OTP 18 May 2016 A Pipi bed 873 8 8 

otp1601 1109 0.8 m B Pipi bed buffer 3927 14 3 
 

 C Intertidal seagrass 3657 7 6 
 

 D Intertidal sand 6963 25 0 
 

 E Subtidal 18017 7 0 
 

 Total – 33437 61 17 

       

otp1701 24 Apr 2017 A Pipi bed 873 15 15 

 1407 0.3 m B1 Pipi bed buffer_Intertidal 707 5 4 

  B2 Pipi bed buffer_Subtidal 3220 5 5 

  Total – 4799 25 24 

       

Marsden 8 April 2016 A Mid intertidal, southern area of bank 25768 6 6 

mars1601 1407 0.3 m B Low intertidal, sheltered westerly side of bank 11603 6 6 
 

 C Low intertidal, exposed easterly side of bank 13987 6 6 
 

 D Mid intertidal, central area of bank 22027 18 18 
 

 E Low intertidal, northern area of bank (main part of 

pipi bed) 

16454 20 18 
 

 Total – 89839 56 54 

       

mars1701 24 May 2017 A Mid intertidal, southern area of bank 52941 5 5 

 1153 0.5 m B Mid intertidal, central area (main part of pipi bed) 11835 26 26 

  C Low intertidal, north and west areas of bank 25063 19 19 

  Total – 89838 50 50 

       

Mair 1 & 3 Jun 2016 B Northern area (known pipi bed) 119 4 4 

mair1602 0934 0.6 m C Northern area (channel edge surrounding stratum B) 683 4 4 

(subtidal) 1131 0.4 m F Shallow subtidal, central area of bank 52873 9 1 

  G Western area (between Marsden and Mair Bank) 60552 5 5 

  H Southern area surrounding stratum K 444848 20 19 

  I Northern area (between channel and bank) 141056 6 6 

  J Western area (between beach and bank) 323953 8 8 

  K Southern area (main part of pipi bed) 17328 8 8 
 

 Total – 1041412 64 55 

       

mair1701 25 May 2017 A Low intertidal, southern area (known pipi bed) 1254 9 9 

(intertidal) 1247 0.4 m D Main intertidal areas (not in strata A or E) 46909 24 14 

  E Mid intertidal, northern area (outside 2005 strata) 1505 3 3 

  Total – 49668 36 26 

       

Ruakaka 18 June 2016 A Subtidal (Ruakaka estuary main channel) 32053 30 23 

ruak1601 1203 0.8 m Total – 32053 30 23 

       

ruak1701 28 Apr 2017 A Subtidal (Ruakaka estuary main channel) 32053 25 23 

 1455 0.3 m Total – 32053 25 23 
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2.2 Sampling methods 

2.2.1 Pipi sampling 

Sampling was conducted during low tide. Station positions were located using GPS. Two sampling 

units (i.e., cores or quadrats) were used, depending on the site being surveyed. At One Tree Point 

and Ruakaka, sampling at each station was carried out using two benthic cores (each 150 mm in 

diameter; combined surface area sampled = 0.035 m2) pushed into the sediment to a depth of 150 

mm. For consistency with previous NIWA surveys, sampling at Marsden and Mair was carried out at 

each station using a square quadrat of 0.5 × 0.5 m (0.25 m2
 surface area sampled), in which all 

sediment beneath the quadrat was excavated by hand down to the anaerobic layer (generally to a 

depth of about 150 mm, but sometimes deeper), including in the sample any pipi directly under the 

south- and west-facing sides to account for any “edge effect”. 

Each sample was sieved using a metal sieve of 5 mm square aperture agitated in water, and pipi were 

sorted from the material retained on the sieve. All pipi were measured for shell length (using digital 

callipers), except for those from large catches (more than 200 pipi) where a random subsample of 

pipi was taken for measuring, and the unmeasured pipi were counted. 

Measuring and counting was conducted at the time of sampling at One Tree Point and Ruakaka. At 

Mair and Marsden, the sieved samples were placed in labelled bags and returned to the NIWA 

laboratory for processing. This enabled pipi and all other macrofauna to be sorted from the samples 

and enumerated. Additionally, for each sample, the aggregate weights of pipi, bycatch species, and 

shell material were determined by direct weighing. 

 

2.2.2 Sediment sampling 

Sediment samples were also collected during the Mair and Marsden surveys, in which two small 

cores (20 mm diameter x 20 mm depth) of sediment were taken adjacent to the macrofaunal 

quadrat to assess the sediment characteristics of grain size, organic content and levels of 

chlorophyll a and its degradation product, phaeophytin. Sediment samples were retained in sealed 

containers, preserved by freezing and processed in the NIWA laboratory at a later date. The sediment 

processing protocol followed that of the Kaipara Harbour Ecological Monitoring Programme (Hailes & 

Hewitt 2012), whereby a subsample of one sediment core was analysed for organics by submergence 

in hydrogen peroxide (H2O2), dissolving organic matter from the sediment. The remainder of the core 

was wet sieved (very fine grains used pipette analysis) and dry weighed to examine six fractions of 

grain size: gravel/shell hash (>2000 µm), coarse sand (500–-2000 µm), medium sand (250–-500 µm), 

fine sand (62.5–-250 µm), silt (3.9–-62.5 µm) and clay (<3.9 µm). The other sediment core was 

freeze-dried and a 0.5 g homogenised sub-sample was taken for analysis of chlorophyll a and 

phaeophytin. 

 

2.3 Population estimation 

Standard methods for the analysis of stratified random sampling data (Snedecor & Cochran 1989) 

were used to calculate estimates of population density (number or weight of pipi per unit area), 

abundance (total number of pipi) and biomass (total weight of pipi), and produce corresponding 

length frequency distributions. 
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At each survey site, the sampling unit for analysis was the station density (number or weight of pipi 

at each station scaled to a square metre of sediment sampled). For each stratum, stratum density 

was calculated as the mean of the station density estimates for that stratum. Total population 

density was calculated using the weighted mean of the stratum density estimates, weights being 

proportional to the relative area of each stratum: 

ii i xWx ∑ =
=

1
 

where x is the estimated mean population density, Wi is the area (m2) and xi  is the density 

(number or weight of pipi m-2) in stratum i.  

 

The variance for this mean was estimated using: 

ii ii nsWs /
1

222
∑ =

=  

where 
2s  is the variance of the estimated population density, 

2
is  is the sampling variance of the 

station density estimates in stratum i, and ni is the number of stations within stratum i. No finite 

correction term was applied because the sampling fraction was negligible. 

The total population abundance (total number of pipi) or biomass (total weight of pipi) is the sum of 

the stratum abundance or biomass, estimated by multiplying the stratum density by the stratum area 

(m2). 

Biomass estimates for Mair and Marsden were calculated using the pipi aggregate weight data 

determined for each station during sample processing. Such direct weight data were not collected at 

One Tree Point and Ruakaka, so biomass estimates for those sites were calculated using length-

weight regression parameters (a = 0.000127, b = 2.896451) estimated from length and weight data 

collected during the May 2012 pipi survey at Marsden Bank (Williams et al. 2012). 

At each survey site, station length frequency distributions were estimated by scaling the recorded 

length frequency distributions by the inverse of the sampled fraction at each site and scaled to a 

square metre of sediment. Stratum length frequency distributions were estimated as the mean 

station length frequency distribution for that stratum scaled by the stratum area (m2). The total 

population length frequency distribution was the sum of the stratum frequency distributions. 

 

2.4 Cultural health monitoring  

As part of the project, PTB have designed a kaitiaki monitoring tool. This consists of a template 

recording form to be used in fieldwork and is entitled a takutai1 health analysis. The analysis has 

been adapted from a freshwater Cultural Health Index (Tipa & Teirney 2003, 2006) and utilises 

traditional ecological knowledge/ Matauranga Māori to determine cultural health. It is based on the 

calculation of measures of takutai health and mahinga kai (presence of food and other resources).  

Each indicator is given a ranking between 1 and 5 (1 being in very poor health and 5 being in very 

                                                           
1 Takutai translates as “coast “or “shore”. 
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good condition). Once these are totalled and averaged, an overall measure of health can then be 

determined. 

Indicators for the takutai health measure include: 

1. Catchment land use  

2. Adjacent vegetation (MHWS plus 100m)  

3. Adjacent land use (MHWS plus 100m)  

4. Takutai condition (sediment)  

5. Changes to takutai  

6. Water quality  

7. Water clarity 

Indicators for the mahinga kai measure include: 

1. Comparison of species present today and those historically sourced from the site 

2. Size of species today and size historically sourced from the site 

3. Abundance of key mahinga kai species today and species historically sourced from the site 

4. Accessibility of the site 

Kaitiaki monitors can fill in the assessment templates while in the field and then wananga (workshop) 

together as a group following the survey to reach collective agreement on the overall score for each 

site. As such this analysis can easily be carried out alongside the stratified random sampling method 

discussed above. 

The results of Takutai health analysis in 2016 (Appendix D) and 2017 (Appendix E) were identical 

within each site except for at Marsden / Mair Banks where there was a slightly higher overall health 

score in 2017 due to the slight signs of juvenile pipi recovery (i.e., more recruitment evident) at these 

two important mahinga mataitai areas in comparison to 2016. 
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3 Results 

3.1 Pipi distribution 

Spatial distributions of pipi density (number of pipi per square metre) in 2016 and 2017 were plotted, 

and compared with densities in previous surveys for which spatial data were readily available. 

At One Tree Point (Figure 3-1), sampling in 2016 and 2017 (present study) focussed on a small 

discrete intertidal pipi bed found at this site (Stratum A), plus the adjacent intertidal and shallow 

subtidal areas (Stratum B in 2016, and B1 and B2 in 2017). Juvenile and small adult pipi were found in 

both years, but at higher mean densities in 2017 (468 to 1387 m-2) than in 2016 (100 to 857 m-2). In 

2016 limited sampling was also conducted alongshore to the south (Stratum C) where only small pipi 

were found at very low density (12 m-2), but the area further to the south (Stratum D) and the 

subtidal area of seagrass (Stratum E) were not sampled in either year. 

At Marsden Bank (Figure 3-2), a November 2009 survey (Pawley et al. 2013) showed that pipi were 

distributed widely across the entire intertidal bank (overall density of 1833 m-2), with the northern 

edge being important for larger pipi (50 mm or larger, 69 m-2) (data not plotted in Figure 3-2 because 

the GPS positions of the stations sampled were not recorded during that survey). However, by May 

2012 the distribution had changed markedly, with only small pipi found in the north-west part of the 

bank (stratum E, mean density = 410 m-2). By February 2014 (Berkenbusch et al. 2015) the 

distribution had shifted again, with only small pipi found in the central region of the bank (2014 

survey stratum A, mean density = 26 m-2). The 2016 and 2017 surveys (present study) showed that 

the central area of Marsden Bank continued to contain suitable habitat for small pipi, but in 2017 the 

pipi distribution had expanded out from the central area towards the east and north; mean densities 

were higher in 2017 (743 m-2) than in 2016 (199 m-2). 

At Mair Bank (Figure 3-3), pipi were distributed widely at high densities across the majority of the 

intertidal and subtidal areas in 2005 (Williams et al. 2007). Although a survey was conducted in 2009 

(Pawley et al. 2013), the spatial positions of the stations were not available. In 2014 (Pawley 2014), 

pipi were absent from most stations sampled apart from occasional stations in the intertidal area. In 

2016 and 2017 (present study), the intertidal area exposed at low tide consisted of two separate 

banks divided by a shallow channel (stratum F). In the 2016 survey of the Mair Bank subtidal zone, 

pipi were present in only 5 of the 55 stations sampled, in strata B and C to the north of the northern-

most intertidal bank and in strata H and K to the south of the southern-most intertidal bank. Only 9 

pipi were found in total, consisting of small juveniles (9–17 mm, stratum C) and small adults (46–65 

mm, strata C, H, and K) (Figure G-1, Appendix G). In the 2017 Mair Bank intertidal survey, pipi were 

found mainly at the north of the northern-most intertidal bank (strata D and E, mean densities of 761 

and 312 m-2, respectively) and in a narrow band along the southern part of the southern-most 

intertidal bank (stratum A, mean density = 64 m-2). Although juveniles were found in all three of 

these intertidal strata, adults were found only in stratum A (except for 1 pipi of 61 mm in stratum E). 

At Ruakaka Estuary (Figure 3-4), in 2015 Berkenbusch & Neubauer (2015) demonstrated that the 

main estuary channel contained the majority of the pipi population (mean density of 2161 m-2), with 

high densities of juveniles throughout, and small adults (40 to 49 mm) mainly along the south eastern 

edge of the channel. The May 2016 and April 2017 surveys (present study) sampled the main channel 

area and found similar spatial distributions, albeit at lower mean densities (1259 m-2 in May 2016 and 

1101 m-2 in April 2017). Mean pipi density was 1008 m-2 at Ruakaka Estuary in February 2017 

(Berkenbusch & Neubauer 2017), comparable with the 2017 estimate in the present study. 
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3.1.1 One Tree Point distribution 

2016 

May 

  

2017 

Apr 

  

Figure 3-1: Pipi density distribution, One Tree Point, 2016–17.   Right panel: Large scale maps of strata A 

and B which cover the main pipi bed at this site. 
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3.1.2 Marsden Bank distribution 

2012 

May 

 

2016 

Apr 

 

2014 

Feb 

 

2017 

May 

 

Figure 3-2: Pipi density distribution, Marsden Bank, 2009–17.   Includes data from Feb 2014  survey 

(Berkenbusch et al. 2015). Excludes data from Nov 2009 (Pawley et al. 2013) and Dec 2012 (Pawley 2012) 

surveys for which station positions data were not available. 
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3.1.3 Mair Bank distribution 

2005 
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2016 
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2014 

Feb 
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2017 
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Figure 3-3: Pipi density distribution, Mair Bank, 2005–17.   Excludes surveys before 2005 and in 2009 (Pawley et al. 2013) for which station positions data were not 

available. Bottom right: Intertidal strata (A and D) were surveyed in May 2017, but subtidal strata (B, C, and E–K) were surveyed in June 2016. 
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3.1.4 Ruakaka Estuary distribution 

2015 

Jan 

 

2016 

Jun 

 

2017 

Apr 

 

Figure 3-4: Pipi density distribution, Ruakaka Estuary, 2015–2017. Incudes data collected in Jan 2015 survey 

(Berkenbusch & Neubauer 2015). Excludes data from Mar 2007 (Pawley & Ford 2007), Mar 2011 (Pawley 2012), 

and Feb 2017 (Berkenbusch & Neubauer 2017) surveys. 
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3.2 Pipi length frequencies 

3.2.1 One Tree Point length frequencies 

At One Tree Point (Figure 3-5), the range in pipi length was similar in 2016 (11 to 47 mm) and 2017 (5 

to 51 mm), but in 2017 abundance was higher and a modal length (of about 32 mm) was more 

apparent. 

2016 

May 

 

2017 

Apr 

 

Figure 3-5: Pipi length frequencies, One Tree Point, 2016–17.   Scaled to estimated population size. 
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3.2.2 Marsden Bank length frequencies 

In 2016 at Marsden Bank (Figure 3-6), pipi were mainly very small juveniles (mode = ~ 8mm), with 

very low numbers of larger pipi (37 to 44 mm) present. In 2017 the population again consisted 

almost entirely of juveniles, which were notably in higher abundance, with a larger and broader 

modal size (mode = ~19 mm); maximum size was 37 mm in 2017. 

2016 

Apr 

 

2017 

May 

 

Figure 3-6: Pipi length frequencies, Marsden Bank, 2016–17.   Scaled to estimated population size. 
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3.2.3 Mair Bank length frequencies 

The 2016 subtidal survey at Mair Bank found that the area was virtually devoid of pipi. The length 

frequency distribution scaled to population size (Figure 3-7, top panel) shows only adult pipi (58 and 

64 mm) because of the scaling of densities to the overall survey area, but proportional length 

frequency plots by stratum (Figure G-1, Appendix G) show that the pipi found ranged from small 

juveniles (9 to 17 mm, stratum C) to small adults (46 to 65 mm, strata C, H, and K). 

In 2017 the intertidal Mair Bank population (Figure 3-7, bottom panel) mainly exhibited a similar size 

structure to that in the Marsden Bank intertidal, with the exception that there were low numbers of 

larger adults (up to 65 mm) present at Mair Bank intertidal (not visible in Figure 3-7, bottom panel; 

refer to Figure H-1, Appendix H). 

2016 

Jun 

subtidal 

 

2017 

May 

intertidal 

 

Figure 3-7: Pipi length frequencies, Mair Bank, 2016–17.   Scaled to estimated population size, which 

obscures the low numbers of larger pipi present, which are evident in proportional length frequency 

distributions by stratum for Mair subtidal 2016 (Figure G-1, Appendix G) and Mair intertidal 2017 (Figure H-1, 

Appendix H). 
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3.2.4 Ruakaka Estuary length frequencies 

In 2016 at Ruakaka (Figure 3-8, top panel), the population consisted of pipi 5 to 50 mm in length, 

with a poorly defined mode of about 31 mm. The length range was very similar in 2017 (range = 4 to 

51 mm), but clear length modes of about 5 and 40 mm were present. 

2016 

Jun 

 

2017 

Apr 

 

Figure 3-8: Pipi length frequencies, Ruakaka Estuary, 2016–17.   Scaled to estimated population size. 
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3.3 Pipi population estimates 

Pipi population estimates in 2016 and 2017 are tabulated in Table 3-1. Absolute abundance 

estimates are summarised as follows: 

� At One Tree Point, abundance was estimated to be three-fold higher in 2017 (3.7 

million, CV = 43%) than in 2016 (1.2 million, CV = 44%); 

� At Marsden Bank, abundance was estimated to be three-fold higher in 2017 (14.9 

million, CV = 29%) than in 2016 (4.5 million, CV = 50%); 

� At Mair Bank subtidal in 2016 there was an estimated 1 million pipi (23 t biomass), 

based on the few (n = 9) individual pipi found in the survey samples; the most 

numerically abundant species found in the samples was the clam Ruditapes sp. (total 

of n = 699 from the 55 stations sampled); 

� At Mair Bank intertidal in 2017 there was an estimated 36.2 million pipi (CV = 53%), or 

38 t biomass (CV = 45%); 

� At Ruakaka Estuary, the pipi population in the main channel (Stratum A) was an 

estimated 40 million (CV = 25%) in June 2016 and 35 million (CV = 26%) in April 2017. 

 

3.4 Sediment characteristics, Marsden Bank 

Sediment sampling at Marsden Bank suggests that the substrate characteristics have changed over 

time, with proportionally less fine sand and more gravel in 2016 than in 2012 (Figure 3-9). 

  

Figure 3-9: Sediment characteristics, Marsden Bank, 2012 and 2016. N.B. Sediment samples were also 

collected at each station during the Marsden 2017 survey, and the Mair 2016 subtidal and Mair 2017 intertidal 

surveys; samples were stored frozen at NIWA Bream Bay but were not processed within the present study due 

to limited resources. 
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Table 3-1: Pipi population estimates, 2016 and 2017.   CV, co-efficient of variation. Biomass estimates for 

One Tree Point and Ruakaka were calculated using length-weight regression (a = 0.000127, b = 2.896451). 

Year Survey Stratum Area Stations Density CV Abundance Density CV Biomass 

   (m2)  (no.m-2)  (millions) (kg.m-2)  (t) 

           

2016 otp1601 A 873 8 856.99 0.43 0.748 2.94 0.52 2.569 

  B 3927 3 100.45 1.00 0.394 0.11 1.00 0.424 

  C 3657 6 12.35 0.63 0.046 0.05 0.63 0.166 

  Total 8457 17 140.54 0.43 1.189 0.37 0.44 3.159 

           

 mars1601 A 25768 6 0.67 1.00 0.017 7E-05 1.00 0.002 

  B 11603 6 0.00 NA 0.000 0 NA 0 

  C 13987 6 0.00 NA 0.000 0 NA 0 

  D 22027 18 199.11 0.51 4.386 0.04 0.40 0.985 

  E 16454 18 5.78 0.66 0.095 0.00 0.85 0.081 

  Total 89839 54 50.07 0.50 4.498 0.01 0.38 1.067 

           

 mair1602 B 119 4 28.302 0.64 0.003 0.835 0.61 0.099 

 (subtidal) C 683 4 4.000 1.00 0.003 0.001 1.00 0.001 

  F 52873 1 0 NA 0 0 NA 0 

  G 60552 5 0 NA 0 0 NA 0 

  H 444848 19 1.986 1.00 0.884 0.046 1.00 20.321 

  I 141056 6 0 NA 0 0 NA 0 

  J 323953 8 0 NA 0 0 NA 0 

  K 17328 8 4.717 1.00 0.082 0.165 1.00 2.861 

  Total 1041412 55 0.933 NA 0.971 0.022 NA 23.282 

           

 ruak1601 A 32053 23 1259.48 0.25 40.370 3.65 0.26 117.069 

  Total 32053 23 1259.48 0.25 40.370 3.65 0.26 117.069 

           

2017 otp1701 A 873 15 1358.49 0.46 1.186 3.76 0.45 3.283 

  B1 707 4 1386.79 0.81 0.980 4.27 0.62 3.019 

  B2 3220 5 467.92 0.87 1.507 1.67 0.93 5.368 

  Total 4800 24 765.24 0.44 3.673 2.43 0.47 11.670 

           

 mars1701 A 52941 5 48.80 1.00 2.584 0.02 1.00 0.995 

  B 11835 26 742.77 0.31 8.791 0.52 0.35 6.204 

  C 25063 19 142.11 0.58 3.562 0.17 0.61 4.195 

  Total 89839 50 166.25 0.29 14.936 0.13 0.31 11.394 

           

 mair1701 A 1254 9 64.44 0.31 0.081 0.44 0.30 0.555 

 (intertidal) D 46909 14 760.86 0.54 35.691 0.79 0.46 36.943 

  E 1505 3 312.00 1.00 0.470 0.27 1.00 0.409 

  Total 49668 26 729.67 0.53 36.241 0.76 0.45 37.907 

           

 ruak1701 A 32053 23 1100.90 0.26 35.287 3.22 0.31 103.111 

  Total 32053 23 1100.90 0.26 35.287 3.22 0.31 103.111 
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4 Discussion 

Pipi population status remains very low compared with historical levels at the Whangarei Harbour 

sites of One Tree Point, Marsden Bank and Mair Bank, although juvenile pipi were more abundant, 

and distributed over a broader spatial extent, in 2017 than in recent previous years. Continued 

annual monitoring will help to determine whether this increased recruitment leads to subsequent 

increases in the abundance of adult pipi. The only area detected with a pipi ‘bed’ containing large 

adult pipi was essentially a small, narrow alongshore band situated along the southern intertidal 

flank of Mair Bank, which given the very low densities of large pipi was insufficient to support any 

harvesting. While occasional large adults were found at other stations, these were not associated 

with pipi beds. The previously abundant subtidal beds of adult pipi surveyed in 2005 (Williams et al. 

2007) had not recovered by 2016, when only a few individual pipi were found in the extensive 

subtidal survey; instead, Ruditapes clams were common. 

At Ruakaka Estuary, there has been a general declining trend in pipi abundance in the main channel 

area surveyed, from 79 million (CV = 17%) in 2015 (Berkenbusch & Neubauer 2015) to 55 million (CV 

= 32%) in February 2017 (Berkenbusch & Neubauer 2017), and 35 million (CV = 26%) in April 2017 

(present study). Both the February 2017 (Berkenbusch & Neubauer 2017) and April 2017 (present 

study) survey length frequencies provided evidence of increased juvenile recruitment at this site. 

Differences in the sediment characteristics at Marsden Bank in 2012 and 2016 (present study) 

support the conclusions of Williams & Hume (2014), based on bathymetric changes, that the surface 

morphology of the bank has changed markedly in recent years, corroborating anecdotal observations 

of the changing appearance of the bank (J. Chetham, PTB; J. Williams, NIWA; pers. comm.). These 

changes have occurred coincidentally with the observed declines in the pipi beds since 2009–10. 

Survey stratification at some sites was based on limited prior information on pipi density 

distributions, which resulted in low precision on some of the population estimates (e.g., at One Tree 

Point and Mair Bank). Additionally, higher precision could have been attained in some surveys if all 

stations allocated had been sampled (e.g., at One Tree Point in 2016). More in-depth preliminary 

sampling could have provided better information on which to stratify, but this was not possible due 

to the limited resources available in the present study. Future surveys could benefit greatly from an 

improved understanding of what constitutes suitable habitat for pipi. The use of drone technology to 

collect spatially georeferenced aerial photographic maps of the habitat could provide new insights, 

and help to improve stratification.  

MPI periodically commission intertidal beach surveys at Marsden, Mair and Ruakaka (see Table A-1, 

Appendix A) as part of the Auckland intertidal beach monitoring of cockles and pipi. Closer 

engagement between PTB and MPI is recommended to ensure resources are put to best use, 

avoiding duplication of surveys at the same sites in the same year. 

Recovery of the Whangarei Harbour pipi populations is restricted by recruitment or mortality 

(Williams & Hume 2014). The surveys in the present study provide a useful index of recruitment 

strength, but additional research is required to investigate aspects of pipi mortality in relation to 

habitat suitability (Williams 2015). Factors affecting the population dynamics of pipi could be an 

interesting topic for a student research project. Extending monitoring to other sites may also be 

useful if resources allow. The deep-water port situated between One Tree Point and Marsden Bank 

now occupies an area that historically held a large pipi bed (J. Chetham, PTB, pers. comm.). Future 
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monitoring of sites immediately adjacent to the port would provide a range of sites from inside the 

harbour (One Tree Point) to the harbour entrance (Marsden and Mair Banks). 

Feedback received from PTB suggests that it will be difficult to continue with the current approach of 

conducting stratified random surveys to estimate absolute population abundance. Given the limited 

available PTB personnel and resources, the level of sampling required to attain precise estimates of 

abundance is deemed to be too high. Instead, a monitoring programme based on less intensive 

surveying to detect relative trends in pipi abundance and size structure at each site is desired and 

may be more tractable. The use of transects running down the shore across the core pipi habitat (i.e., 

mid-intertidal to shallow subtidal) is recommended. Adaptive sampling (Thompson & Seber 1996) 

could also be useful for better identifying the boundaries of pipi beds and estimating the abundance 

of rare patches of pipi, but this requires substantial increases in sampling effort when pipi are 

encountered, which may be problematic. 

NIWA plan to work with PTB plan in 2017–18 to develop a transect-based approach to pipi 

monitoring, which could be used in ongoing annual surveys including those in 2018, 2019 and 2020. 

Related work by NIWA to develop survey design and analysis tools to better enable community-

based shellfish monitoring is also currently underway. 
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Appendix A Table of pipi surveys 

Table A-1: Pipi surveys conducted at One Tree Pont, Marsden Bank, Mair Bank and Ruakaka Estuary.   –, 

dates unknown. 

Site Year Day Month Client organisation Reference 

      

OTP 2016 18 May Patuharakeke Present study 

 2017 24 Apr Patuharakeke Present study 

      

Marsden 2009 13 Nov MFish Pawley et al. (2013) 

 2012 4 May Patuharakeke Williams et al. (2012) 

 2012 12 Dec MPI  

 2014 2 Feb MPI Berkenbusch et al. (2015) 

 2016 8 Apr Patuharakeke Present study 

 2017 24 May Patuharakeke Present study 

      

Mair 1974 – May MAF Fish Cited in Haddon (1989) 

 1977 – Jul MAF Fish Cited in Haddon (1989) 

 1982 – Jun MAF Fish Cited in Haddon (1989) 

 1983 – – W’rei Harb. Study Cited in Haddon (1989) 

 1986 – – Northern RC Cited in Haddon (1989) 

 1989 9–11 Mar MAF Fish Haddon (1989) 

 2005 10–31 Mar  MFish Williams et al. (2007) 

 2009 13 Nov MFish Pawley et al. (2013) 

 2014 21– 1 Feb–Mar NRC Pawley (2014) 

 2016 12–14 Feb Refining NZ Pawley (2016) 

 2017 25 May Patuharakeke Present study 

      

Mair subtidal 2005 8–10 Jun MFish Williams et al. (2007) 

 2014 21– 1 Feb–Mar NRC Pawley (2014) 

 2016 1 & 3 Jun Patuharakeke Present study 

      

Ruakaka 2007 21 Mar MFish Pawley & Ford (2007) 

 2011 22 Mar MFish Pawley (2012) 

 2015 25–26 Jan MPI Berkenbusch & Neubauer (2015) 

 2016 18 Jun Patuharakeke Present study 

 2017 14 Feb MPI Berkenbusch & Neubauer (2017) 

  28 Apr Patuharakeke Present study 
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Appendix B Preliminary sampling details and observations 

Table 6-1: GPS walk-around and preliminary sampling details, 2016.   OTP, One Tree Point. Times and 

heights of low water from the New Zealand Hydrographic Authority Tide Predictions for Marsden Point, 2016 

(LINZ, 2016: http://www.linz.govt.nz/). 

Site Date Time 

of 

low 

water 

Height 

of low 

water 

(m) 

Activity Location Stratum Stations Number 

of pipi 

Mean 

density 

(pipi.m-

2) 

          

OTP 3 May 0959 0.7 GPS walk-around –  – – – 

 4 May 1057 0.6 Prelim. sampling Various  14 716  

          

Marsden 6 Apr 1220 0.5 GPS walk-around –  – – – 

          

Mair 10 Mar 1531 0.4 Prelim. sampling NW Bank low B 4 18 18.00 

     NW Bank low C/D/E 4 0 0 
 

    S Bank low  6 0 0 
 

8 Apr 1407 0.3 Prelim. sampling W Bank mid  14 1182  

     S Bank mid     

 9 May 1527 0.3 GPS walk-around –  – – – 
  

   
 

 
 

 
 

Ruakaka 10 May 1618 0.3 GPS walk-around –  – – – 

 

On 20 November 2015 (low tide 0.7 m c.d. at 0827), some pipi were found intertidally in a narrow 

band on the southern side of the bank (Figure B-1) (Riaan Elliot, Refining NZ, pers. comm). 

 

  

Figure B-1: Observation of pipi found at Mair Bank in Nov 2015.   Left: Approximate location of narrow band 

of intertidal pipi shown in red. Right: Photo of pipi found. (Map and photo credit: Riaan Elliot, Refining NZ). 
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Appendix C Pipi field survey instructions 

The following instructions were provided to PTB for the 2016 and 2017 surveys at One Tree Point and 

Ruakaka. 

 

1 Sampling gear: 

These instructions are based on a team of 6 people (working in pairs) 

• 1 x Garmin 72H handheld GPS (or similar) 

• 1 x map of strata and stations 

• Set of station labels (use to put on tray with sample during recording) 

• 3 x corers with rubber bungs 

• 3 x 5mm sieves 

• 3 x spades 

• 3 x calipers 

• 3 x sorting trays 

• 3 x clipboards, recording sheets 

One person needs to be in charge of the handheld GPS, locating the stations for people to sample, 

making sure all stations are sampled and none are doubled up. You may want to use plastic markers 

with the station name on them that can be pushed into the sand at each site. 

 

2 Using the Garmin 72H Handheld GPS: 

2.1 Setup:  

1. Switch on Garmin 72H (hold down red button) 

2. Press MENU twice to get to the main menu 

3. Using rocker pad, navigate to ‘Setup’, then press ENTER 

4. Using rocker pad, navigate to ‘Mode’: Select ‘Normal’, then press ENTER 

5. Using rocker pad, navigate to ‘Units’: Select ‘Metres, and Numeric Degrees’, then press ENTER 

6. Using rocker pad, navigate to ‘Location’: for Location Format select ‘hddd.dddddº’, for Map 

Datum, select ‘WGS 84’, and for North Reference, select ‘True’, then press ENTER 

7. Press QUIT 
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2.2 Finding a waypoint: 

1. Press GOTO 

2. Select waypoint 

3. Select the desired waypoint (station) 

4. Press ENTER 

5. Press PAGE to scroll through the screens. Use the Compass Page to navigate to the station (this 

page gives you the direction and distance to head to reach the desired station. Try to get within 1m 

of the station. 

 

2.3 Creating new waypoints: 

1. Hold down ENTER (Mark) 

2. Press ENTER again to select ok (you can choose to rename the waypoint if you want. 

3. This can be used to mark a station that has been moved during a survey or to map areas of 

interest on the survey e.g. the low tide boundary or a pipi bed, by walking around the perimeter and 

pressing “Mark” every couple of metres. 

 

3 Sampling: 

3.1 Coring & sieving 

1. At each station take 2 cores. Push each core into the substrate (sand / shell), it must be pushed 

in fully (may need to stand on corer and wiggle it in to cut through the shell). 

2. Place the rubber bung in the top and use the spade to lever the whole core out. 

3. Place the contents of both cores into the 5mm sieve together. Sieve in the water to remove 

any material less than 5mm. 

 

3.2 Measuring 

1. Sort through the sieved material (spread out on plastic tray) and pick out all: 

a. live pipi 

b. ‘dying’ pipi (dying/recently dead pipi with flesh still attached inside the shell valves) 

c. ‘dead’ pipi (aka ‘cluckers’, dead pipi shells still attached at the hinge but don’t contain flesh) 

d. bycatch of other species (e.g. cockles, crabs etc). 

2. Using the callipers, measure each individual live pipi along its longest axis to the nearest mm 

(rounding down. e.g. 50.5 mm is recorded as 50 mm). Be careful to get an accurate 
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measurement. Record lengths of live pipi as a tally on waterproof paper / clipboard (important 

to check they are alive – sometimes they are just shells full of sand). 

3. If the count of pipi at a station is very large e.g. over 400 pipi, take a random subsample for 

measuring lengths, and count all the remaining unmeasured pipi. To take a random subsample, 

spread all pipi out on the tray (mix up the sizes well). Divide the sample down the middle of 

the tray. Record the lengths of all pipi in one half of the sample (ideally we want to measure 

lengths of up to 200 pipi per station for a good length frequency). Remember you must also 

record the count of the pipi that have not been measured.  

4. Sort out any ‘dying’ pipi (open shells with flesh inside), measure and record the lengths of 

these separately. 

5. Sort out any ‘dead’ pipi (cluckers, pipi shells still attached at the hinge), measure and record 

the lengths of these separately. If there are lots of cluckers, put them in a labelled bag and 

freeze for measuring later.  

6. Sort out any bycatch species, count and record the number of individuals of each species. 

7. Categorise and record the predominant habitat type at the station (e.g. sand / silt / shells / 

seagrass). 

 

3.3 Notes 

1. If a station can’t be sampled, make a note of the reasons e.g. too far underwater and continue 

to the next station on the list. 

2. Provide any extra comments you think may be useful (e.g. station within obvious pipi or cockle 

bed, station underwater at time of sampling etc). 

 

4 Data entry: 

1. Scan and save all raw data sheets 

2. Open the PIPI.xls file 

3. Populate the worksheet: 

- survey: populate this table with the survey name, dates and comments 

- stratum: populate this table with the stratum names, areas and descriptions 

- station: populate this table with the stations surveyed, the area and depth of the sample (2 

cores equates to 0.032m2 and cores are 150mm deep), the station position and any comments 

- catch: populate this table with the counts for each species at each station, the life status 

(either “live”, “dying” or “dead”), and whether the length has been measured. 

- length: populate this table with the pipi length data and life status (also the proportion of the 

catch that were measured if relevant).  
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Field sheet 
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Appendix D Takutai health analysis, 2016 
Takutai health analysis, One Tree Point, 2016 

 

Indicators Unhealthy  Healthy 
1. 

Catchment 

land use 

1. Land heavily modified (e.g. 

bush, wetlands etc. lost) 

2 3 4 5. Appears unmodified 

2. Adjacent 

vegetation 

(MHWS plus 

100m) 

1. Little or no vegetation – 

neither exotic or indigenous 

2 3 4 5. Complete cover of vegetation – 

mostly indigenous 

3. Takutai 

condition 

(sediment) 

1. Covered by mud/sand/slime 2 3 4 5. Clear of mud/sand/sediment 

4. Changes 

to takutai 

1. Evidence of modification (e.g. 

dredging, structures, erosion, 

reclamation) 

2 3 4 5. Appears unmodified 

5. Water 

quality  

1. Appears polluted (e.g. foams 

oils, slime, marine pests etc.) 

2 3 4 5. No pollution evident 

6. Water 

clarity 

(note: this 

might be a 

double up 

but still be 

useful at 

estuarine 

sites) 

1. Water badly discoloured 2 3 4 5. Water is clear 

8. Mahinga 

Kai Measure 

 

Abundance A biomass survey using stratified random sampling is utilised here, which includes recording the 

number and size of individuals (e.g. to evaluate the abundance of adults, juveniles etc). 

Kaitiaki should also list any other plant, bird and fish species sighted at the site.  

A score of 1–5 is then made, depending on the results of the biomass survey and the biodiversity 

encountered, to demonstrate the health of the site. 

Scores: 

Abundance = 2 

Size = 2 (very few mid to larger size pipi – not considered big enough to harvest although pipi in 

this area were never as large as those at Mair/Marsden Bank) 

Biodiversity = 4 (a range of other species present and in good numbers (snapper sign, crabs, 

shorebirds, sea hares, nuc shell, cockle, periwinkle, wedge shells, seagrass beds etc.) 

Change Comparison of species present today and number and abundance of mahinga kai species 

historically sourced from the site. 

Score 1-5  = 4  

7. How 

would you 

describe the 

overall 

health of 

the takutai 

at this site? 

Taken from 

overall 

average 

score 

1. Very unhealthy 2 3 4 5. Very healthy 

Comment  
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Takutai health analysis, Mair / Marsden Banks, 2016 

 

Indicators Unhealthy  Healthy 
1. 

Catchment 

land use 

1. Land heavily modified (e.g. 

bush, wetlands etc. lost) 

2 3 4 5. Appears unmodified 

2. Adjacent 

vegetation 

(MHWS plus 

100m) 

1. Little or no vegetation – 

neither exotic or indigenous 

2 3 4 5. Complete cover of vegetation – 

mostly indigenous 

3. Takutai 

condition 

(sediment) 

1. Covered by mud/sand/slime 2 3 4 5. Clear of mud/sand/sediment 

4. Changes 

to takutai 

1. Evidence of modification (e.g. 

dredging, structures, erosion, 

reclamation) 

2 3 4 5. Appears unmodified 

5. Water 

quality  

1. Appears polluted (e.g. foams 

oils, slime, marine pests etc.) 

2 3 4 5. No pollution evident 

6. Water 

clarity 

(note: this 

might be a 

double up 

but still be 

useful at 

estuarine 

sites) 

1. Water badly discoloured 2 3 4 5. Water is clear 

8. Mahinga 

Kai Measure 

 

Abundance A biomass survey using stratified random sampling is utilised here, which includes recording the 

number and size of individuals (e.g. to evaluate the abundance of adults, juveniles etc). 

Kaitiaki should also list any other plant, bird and fish species sighted at the site.  

A score of 1–5 is then made, depending on the results of the biomass survey and the biodiversity 

encountered, to demonstrate the health of the site. 

Scores: 

Abundance = 1 

Size = 1  

Biodiversity = 4 (a range of other species present and in good numbers (crabs, shorebirds, shrimp, 

wheke/octopus). 

 

Change Comparison of species present today and number and abundance of mahinga kai species 

historically sourced from the site. 

Score 1-5  = 3 (while pipi population decimated, healthy kutai/mussels re-establishing for the 

first time in decades). 

 

7. How 

would you 

describe the 

overall 

health of 

the takutai 

at this site? 

Taken from 

overall 

average 

score 

1. Very unhealthy 2 3 4 5. Very healthy 

Comment Overall no real signs of recovery of these two important mahinga mataitai areas to date. 
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Takutai health analysis, Ruakaka Estuary, 2016 

 

Indicators Unhealthy  Healthy 
1. 

Catchment 

land use 

1. Land heavily modified (e.g. 

bush, wetlands etc. lost) 

2 3 4 5. Appears unmodified 

2. Adjacent 

vegetation 

(MHWS plus 

100m) 

1. Little or no vegetation – 

neither exotic or indigenous 

2 3 4 5. Complete cover of vegetation – 

mostly indigenous 

3. Takutai 

condition 

(sediment) 

1. Covered by mud/sand/slime 2 3 4 5. Clear of mud/sand/sediment 

4. Changes 

to takutai 

1. Evidence of modification (e.g. 

dredging, structures, erosion, 

reclamation) 

2 3 4 5. Appears unmodified 

5. Water 

quality  

1. Appears polluted (e.g. foams 

oils, slime, marine pests etc.) 

2 3 4 5. No pollution evident 

6. Water 

clarity 

(note: this 

might be a 

double up 

but still be 

useful at 

estuarine 

sites) 

1. Water badly discoloured 2 3 4 5. Water is clear 

8. Mahinga 

Kai Measure 

 

Abundance A biomass survey using stratified random sampling is utilised here, which includes recording the 

number and size of individuals (e.g. to evaluate the abundance of adults, juveniles etc). 

Kaitiaki should also list any other plant, bird and fish species sighted at the site.  

A score of 1–5 is then made, depending on the results of the biomass survey and the biodiversity 

encountered, to demonstrate the health of the site. 

Scores: 

Abundance = 4 

Size = 3 (range of size classes, but few larger pipi – not considered big enough to harvest although 

pipi in this area were never as large as those at Mair/Marsden Bank). 

Biodiversity = 4 (a range of other species present and in good numbers (flounder sign, crabs, 

shorebirds, cockle, periwinkle, wedge shells etc.). 

Change Comparison of species present today and number and abundance of mahinga kai species 

historically sourced from the site. 

Score 1-5  = 3 (cockle numbers seemed to be lower than recalled in the past). 

7. How 

would you 

describe the 

overall 

health of 

the takutai 

at this site? 

Taken from 

overall 

average 

score 

1. Very unhealthy 2 3 4 5. Very healthy 

Comment  
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Appendix E Takutai health analysis, 2017 
Takutai health analysis, One Tree Point, 2017 

 

Indicators Unhealthy  Healthy 
1. 

Catchment 

land use 

1. Land heavily modified (e.g. 

bush, wetlands etc. lost) 

2 3 4 5. Appears unmodified 

2. Adjacent 

vegetation 

(MHWS plus 

100m) 

1. Little or no vegetation – 

neither exotic or indigenous 

2 3 4 5. Complete cover of vegetation – 

mostly indigenous 

3. Takutai 

condition 

(sediment) 

1. Covered by mud/sand/slime 2 3 4 5. Clear of mud/sand/sediment 

4. Changes 

to takutai 

1. Evidence of modification (e.g. 

dredging, structures, erosion, 

reclamation) 

2 3 4 5. Appears unmodified 

5. Water 

quality  

1. Appears polluted (e.g. foams 

oils, slime, marine pests etc.) 

2 3 4 5. No pollution evident 

6. Water 

clarity 

(note: this 

might be a 

double up 

but still be 

useful at 

estuarine 

sites) 

1. Water badly discoloured 2 3 4 5. Water is clear 

8. Mahinga 

Kai Measure 

 

Abundance A biomass survey using stratified random sampling is utilised here, which includes recording the 

number and size of individuals (e.g. to evaluate the abundance of adults, juveniles etc). 

Kaitiaki should also list any other plant, bird and fish species sighted at the site.  

A score of 1–5 is then made, depending on the results of the biomass survey and the biodiversity 

encountered, to demonstrate the health of the site. 

Scores: 

Abundance = 2 

Size = 2 (very few mid to larger size pipi – not considered big enough to harvest although pipi in 

this area were never as large as those at Mair/Marsden Bank) 

Biodiversity = 4 (a range of other species present and in good numbers (snapper sign, crabs, 

shorebirds, sea hares, nuc shell, cockle, periwinkle, wedge shells, seagrass beds etc.) 

Change Comparison of species present today and number and abundance of mahinga kai species 

historically sourced from the site. 

Score 1-5  = 4  

7. How 

would you 

describe the 

overall 

health of 

the takutai 

at this site? 

Taken from 

overall 

average 

score 

1. Very unhealthy 2 3 4 5. Very healthy 

Comment  

 

 

 



 

44 Initiation of a community-based pipi monitoring programme 

 

Takutai health analysis, Mair / Marsden Banks, 2017 

 

Indicators Unhealthy  Healthy 
1. 

Catchment 

land use 

1. Land heavily modified (e.g. 

bush, wetlands etc. lost) 

2 3 4 5. Appears unmodified 

2. Adjacent 

vegetation 

(MHWS plus 

100m) 

1. Little or no vegetation – 

neither exotic or indigenous 

2 3 4 5. Complete cover of vegetation – 

mostly indigenous 

3. Takutai 

condition 

(sediment) 

1. Covered by mud/sand/slime 2 3 4 5. Clear of mud/sand/sediment 

4. Changes 

to takutai 

1. Evidence of modification (e.g. 

dredging, structures, erosion, 

reclamation) 

2 3 4 5. Appears unmodified 

5. Water 

quality  

1. Appears polluted (e.g. foams 

oils, slime, marine pests etc.) 

2 3 4 5. No pollution evident 

6. Water 

clarity 

(note: this 

might be a 

double up 

but still be 

useful at 

estuarine 

sites) 

1. Water badly discoloured 2 3 4 5. Water is clear 

8. Mahinga 

Kai Measure 

 

Abundance A biomass survey using stratified random sampling is utilised here, which includes recording the 

number and size of individuals (e.g. to evaluate the abundance of adults, juveniles etc). 

Kaitiaki should also list any other plant, bird and fish species sighted at the site.  

A score of 1–5 is then made, depending on the results of the biomass survey and the biodiversity 

encountered, to demonstrate the health of the site. 

Scores: 

Abundance = 1.5 

Size = 1.5 

Biodiversity = 4 (a range of other species present and in good numbers (crabs, shorebirds, shrimp, 

wheke/octopus). 

 

Change Comparison of species present today and number and abundance of mahinga kai species 

historically sourced from the site. 

Score 1-5  = 3 (while pipi population decimated, healthy kutai/mussels re-establishing for the 

first time in decades). 

 

7. How 

would you 

describe the 

overall 

health of 

the takutai 

at this site? 

Taken from 

overall 

average 

score 

1. Very unhealthy 2 3.5 4 5. Very healthy 

Comment Very slight signs of recovery at these two important mahinga mataitai areas in comparison to 2016. 

(i.e. more recruitment evident). 
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Takutai health analysis, Ruakaka Estuary, 2017 

 

Indicators Unhealthy  Healthy 
1. 

Catchment 

land use 

1. Land heavily modified (e.g. 

bush, wetlands etc. lost) 

2 3 4 5. Appears unmodified 

2. Adjacent 

vegetation 

(MHWS plus 

100m) 

1. Little or no vegetation – 

neither exotic or indigenous 

2 3 4 5. Complete cover of vegetation – 

mostly indigenous 

3. Takutai 

condition 

(sediment) 

1. Covered by mud/sand/slime 2 3 4 5. Clear of mud/sand/sediment 

4. Changes 

to takutai 

1. Evidence of modification (e.g. 

dredging, structures, erosion, 

reclamation) 

2 3 4 5. Appears unmodified 

5. Water 

quality  

1. Appears polluted (e.g. foams 

oils, slime, marine pests etc.) 

2 3 4 5. No pollution evident 

6. Water 

clarity 

(note: this 

might be a 

double up 

but still be 

useful at 

estuarine 

sites) 

1. Water badly discoloured 2 3 4 5. Water is clear 

8. Mahinga 

Kai Measure 

 

Abundance A biomass survey using stratified random sampling is utilised here, which includes recording the 

number and size of individuals (e.g. to evaluate the abundance of adults, juveniles etc). 

Kaitiaki should also list any other plant, bird and fish species sighted at the site.  

A score of 1–5 is then made, depending on the results of the biomass survey and the biodiversity 

encountered, to demonstrate the health of the site. 

Scores: 

Abundance = 4 

Size = 3 (range of size classes, but few larger pipi – not considered big enough to harvest although 

pipi in this area were never as large as those at Mair/Marsden Bank). 

Biodiversity = 4 (a range of other species present and in good numbers (flounder sign, crabs, 

shorebirds, cockle, periwinkle, wedge shells etc.). 

Change Comparison of species present today and number and abundance of mahinga kai species 

historically sourced from the site. 

Score 1-5  = 3 (cockle numbers seemed to be lower than recalled in the past). 

7. How 

would you 

describe the 

overall 

health of 

the takutai 

at this site? 

Taken from 

overall 

average 

score 

1. Very unhealthy 2 3 4 5. Very healthy 

Comment  
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Appendix F Marsden Bank pipi population estimates, 2012 

Table F-1: Pipi population estimates, Marsden Bank, May 2012.   CV, co-efficient of variation. Biomass 

estimated from pipi catch weight data from quadrat sampled. Survey details summarised by Williams et al. 

(2012). 

Year Survey Stratum Area Stations Density CV Abundance Density CV Biomass 

   (m2)  (no.m-2)  (millions) (kg.m-2)  (t) 

           

2012 mars1201 A 27924 15 0 NA 0 0 NA 0 

  B 12393 15 89.333 0.50 1.107 0.051 0.50 0.638 

  C 14299 10 0 NA 0 0 NA 0 

  D 13569 14 28.286 0.95 0.384 0.013 0.95 0.179 

  E 18280 21 409.714 0.24 7.490 0.434 0.30 7.940 

  Total 86465 75 103.863 0.21 8.980 0.101 0.27 8.757 
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Appendix G Mair Bank subtidal 2016 proportional LFs 
 

 

Figure G-1: Pipi proportional length frequencies, Mair Bank subtidal, 2016.   Pipi were found in only 5 of the 

55 stations sampled. The lengths of the 9 pipi found ranged from very small juveniles (9 to 17 mm, stratum C) 

to small adults (46 to 65 mm, strata C, H, and K). 
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Appendix H Mair Bank intertidal 2017 proportional LFs 
 

 
 

Figure H-1: Pipi proportional length frequencies, Mair Bank intertidal, 2017.  Pipi were mainly juveniles, 

except for in stratum A where some larger adults up to 65 mm were present. 
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