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Abstract 

Abstract 

The value of traditional ecological knowledge and associated traditional practices, or 

matauranga and tikanga in the New Zealand Maori context, is playing an increasingly 

important role in the development of effective wildfoods management. Kaitiaki 

(environmental guardians) in Murihiku (Southland) are concerned about the 

successful transmission of the matauranga surrounding the ecology, management 

and threats of the toheroa (Paphies ventricosa). Populations of toheroa, a highly 

prized endemic surf clam, are found at Oreti, Orepuki and Bluecliffs beaches within 

Murihiku of which numbers are historically low. Bluecliffs Beach has experienced 

large sand erosion leaving on so% of the original habitat suitable for the toheroa. 

Twenty-five semi-directive interviews were conducted across a range ofkaitiaki, local 

experts and scientists. Interviewees identified the main threats, concerns and gaps in 

the research surrounding the toheroa and dictated the main aims within this present 

investigation. Discussions surrounding the traditional practice of translocating 

toheroa revealed the presence of the third colony at Orepuki Beach, Te Waewae Bay. 

A population a third the size of the 2005 Bluecliffs Beach population has established 

at Orepuki Beach from translocation efforts by local community members. The 

maintenance of this population is of great importance to the resilience of the Te 

Waewae Bay toheroa given the degraded state of the Bluecliffs Beach population. The 

potential use of translocation as a stock enhancement tool may have broad potential 

to secure and increase the resilience of the Murihiku toheroa meta-populations. 

Translocation of adult toheroa to enhance existing stocks density and to establish 

new populations is considered the most practical option. The destructive nature of 

the current population survey techniques and its lack of adhering to tikanga lead to 

the wish for a non-destructive abundance index based on traditional search methods 

to be developed. The observation and counting of siphon activity (siphon tips and 

holes in the sand) provided a poor predictor of absolute toheroa density when 

compared with densities generated from the excavation surveys. However observing 

siphon activity in relatively warm temperatures (16°C and above) provides a 95% 

certain rate of detection during one search. Thus siphon activity searching provides a 

sound means to assess the presence/absence and distribution of toheroa colonies. 

The main threats to toheroa were identified as beach traffic, mass mortalities, illegal 

harvesting, predations, pollution and climate change. All of which are poorly 

quantified. Preliminary investigations provided evidence of beach traffic adversely 
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impacting juvenile (:::;39 mm) toheroa, particularly those in the softer sand. Injury 

rates increased with vehicles with large, spaced lugs on the tyre tread and the 

motorbike test vehicle killed 18% of toheroa exposed to a single passage compared to 

an average of 3% for the car/utility vehicles. Similarly the Burt Munro Challenge 

beach race, an annual motorbike event held of Oreti Beach, caused a 72% (95% CI 40-

go%) juvenile mortality rate within a 1-2 km stretch of the beach. Further research 

into quantifying the risk of beach traffic, along with important biological parameters 

(i.e age/size and maximum reproductive potential) need to addressed. The results of 

this present investigation clearly illustrates of how TEK and its associated practices 

are relevant to the effective management of wildfood resources. Future development 

into the management of the Murihiku toheroa should encompass an active adaptive 

management approach. 
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Chapter 1: Introduction 

CHAPTER ONE 

Introduction 

"The Miiori language is a taonga [treasure] - to disregard the taonga of the 

language is to make it so that your traditions cannot be upheld - all of those 

traditions areforgotten" 

Interviewee Q 

1.1 Traditional knowledge, science and sustainability 

Indigenous peoples have longstanding, close relationships with the environment. 

Through these relationships, indigenous peoples develop in-depth understanding 

about the ecosystems they rely on. Such knowledge is built on accumulated 

observations from which they use indicators to detect unusual occurrences within the 

ecosystems (Berkes in press). For example, detailed knowledge aids in the 

recognition of environmental change, inter-annual variations in stock abundance, 

changes in stock distribution patterns. Through monitoring indicators within the 

ecosystems, natural resource users also acquire knowledge to predict how the system 

will respond to unusual conditions (Neis et al. 1999; Johannes et al. 2000). The 

DenesQline tribes of the Northwest Territories (Canada) traditionally monitor 

environment change through variations in body fat of Caribou (Rangifer tarandus), a 

primary prey species (Parlee et al. 2005). The tribes' close relationship with their 

environment provides them with the knowledge to measure shifts in the ecosystem's 

productivity and to construct well informed theories on the cause of these changes 

(Parlee et al. 2005). This in-depth and locally tuned knowledge is known as 

traditional ecological knowledge (TEK) and is the result of generations of 

observations and experimentation. Berkes (2008) defines TEK as "a cumulative body 

of knowledge, practice and belief, evolving by adaptive processes and handed down 

through generations by cultural transmission, about the relationship of living beings 

(including humans) with one another and the environment". 

Indigenous peoples utilise their extensive knowledge systems to develop regimes and 

practices, which are passed down over generations, to manage the natural resources 

on which they survive (Turner et al. 2000). Such institutions involve culturally 
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Chapter 1: Introduction 

defined tools or rules to promote the protection and sustainable use of natural 

resources. These may include restrictions on harvest size, methods, areas, season 

and harvest specific life stages (Gadgil et al. 1993; Colding & Folke 2001). For 

example fishermen in the Maluku Province of eastern Indonesia follow seasonal 

harvesting rules for a range of marine resources, termed sasi. Those villages still 

practicing sasi have not experienced a fall in harvest yields of the gastropod Trochus 

nilitocus for several years compared to those villages that do not practice sasi (Evans 

et al. 1997). Artisanal and subsistence fishing communities also exercise 

enhancement strategies to ensure the persistence of marine stocks. Vanuatu fishing 

villages create 'clam gardens' where giant clams (Tridacnidae) are moved into 

protected areas, creating safeguards of the population. These clam gardens also 

ensure population maintenance as they facilitate increased recruitment through more 

successful fertilisation rates (Hickey 2006). 

In the past, traditional knowledge systems have been overlooked and dismissed from 

natural resource management as they were believed to be static and inferior (Moller 

1996; Newman & Moller 2005). Earlier debates have revolved around whether 

traditional management practices are relevant in current resource management (e.g. 

Alvard 1993), partly because they are not necessarily designed for conservation 

reasons alone (Smith & Wishnie 2ooo). While the sole purpose of some indigenous 

peoples' customs is to maximise harvest yields, the principles held within the 

knowledge of DenesQline tribes or the traditional aquaculture practices of the 

Vanuatu fishermen could be successfully and effectively applied in the conservation 

and enhancement of natural resources. Hickey (2006) concluded that nothing will be 

gained from "re-packaging" traditional management systems in modern scientific 

approaches, i.e reinventing the wheel. 

Fortunately, in recent years the value of TEK and its associated management systems 

have been realised (Johannes 2002). A more constructive approach has been 

developed, which focuses on the similarities between traditional and scientific 

systems, rather than prosecuting the differences. Sharing both traditional and 

scientific information and monitoring techniques is a particularly useful joining point 

to guide environmental management (Moller et al. 2004, Berkes in press). The 

principles and goals of both traditional and modern resource management have 

developed convergently, as both systems endeavour to manage the same ecological 

and social issues (Kitson & Moller 2008). Indigenous people have traditionally 
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attempted to balance maximum productivity with sustainable harvest rates to ensure 

the long-term viability of their resource - much like modern day resource 

management (Berkes 2008). Acknowledging the similarities in the underlying 

principles of modern and traditional management may allow for an increase in the 

understanding of ecological systems, the identification of gaps in the combined 

knowledge and the exploration of alternative approaches to management (Ellis 2005; 

Newman & Moller 2005; Shcakeroff & Campbell2007). Combining the knowledge of 

indigenous peoples with the learnings of modern science offers an opportunity to 

conduct research and manage natural resources in a more holistic and culturally 

sensitive way (Aswani & Hamilton 2004; Drew 2005). 

Both traditional and western systems have a lot to gain from each other if worked in 

respectful partnership (Moller et al. 2009 a,c; Berkes in press). However, 

incorporation of traditional knowledge and science is not simply a priority so as to 

maximise information - partnership is also needed to build social capital for 

environmental care and to be just. There is a large body of literature on 

environmental justice, co-management and environmentality that underscores the 

primary need to find participatory and just power sharing relationships. These are 

needed before the full power of bottom-up community-based conservation efforts can 

be effective and lasting. The involvement of indigenous and local people in initiating 

and developing management plans is crucial to successful collaborative management 

programmes (Borrini-Feyerabend 1996). Finding meaningful roles in local 

management and environmental decision-making is the key to changing the 

environmentality of local communities so that they are more likely to manage their 

local resources wisely (Agrawal 2005). 

1.2 Matauranga Maori and environmental management in 
Aotearoa 

The consideration and inclusion of TEK and traditional management practices will 

help bridge the divide between traditional and modern management. In the context 

of Aotearoa (New Zealand), the active role of Maori, the indigenous people, in natural 

resource management has been hindered due to government land acquisition and the 

prohibition of traditional harvests (Moller & Lyver in press). Since the arrival of 

Pakeha (Europeans), the connection of iwi (tribe/s) to mahinga kai (food gathering 

places/species) has been restricted and their matauranga Maori (closest Maori 
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translation of TEK) has faced erosion (Moller et al. 2009b). There is a strong belief 

that matauranga Maori has the capacity to inform and guide natural resource 

management and conservation (Taiepa et al. 1997; Moller & Lyver in press). In 

Maori custom, it is an obligation to protect and be stewards of the environment. This 

is known as kaitiakitanga (environmental stewardship) and Maori have explicitly 

expressed their commitment to carry it out and to revive their cultural preferences 

and practices (Bishop 1998). 

In recent years, matauranga has been increasingly considered and included in more 

meaningful ways within management programmes (Moller et al. 2009 a,b,c; Moller & 

Lyver in press). Collaborative management including kaitiakitanga and modern 

conservation approaches offers a means by which the most sustainable management 

practices can be applied while still ensuring tangata whenua (people of the land) have 

a close association and link with their taonga (treasured) resources (Moller & Lyver in 

press). The inclusion of matauranga in management programmes also ensures the 

empowerment of Maori and the preservation of their cultural identity (Tipa & Welch 

2006). The equity and power sharing of conservation efforts between Maori and 

Pakeha is not only desirable but is a "fundamental constitutional requirement of the 

Treaty ofWaitangi" (Taiepa et al. 1997). 

1.3 Toheroa: present case study 

The movement towards more Maori directed management of natural resources is 

growing in Aotearoa, particularly for those resources of significant cultural 

importance. Toheroa (Paphies ventricosa Gray 1894) a large, endemic surf clam are 

a highly appreciated taonga species for Maori. The largest toheroa populations are 

found in Taitokerau (Northland; Ninety Mile Beach, RipirojDargaville Beach, and 

Muriwai Beach), with smaller populations on the Kapiti Coast (North of Wellington; 

Foxton, Waitarer and Hokio Beach), and in Murihiku (Southland; Bluecliffs Beach, 

Orepuki Beach and Oreti Beach). Historically toheroa were abundant throughout 

their range (Stace 1991). However, intensive exploitation from both commercial and 

amateur fisheries has lead to substantial declines in both number and distribution 

(Cassie 1955; Stace 1991; McKinnon & Olsen 1994; Morrison & Parkinson 2001). The 

last commercial toheroa cannery closed in 1971 (Stace 1991), and both recreational 

and customary harvesting were increasingly restricted from the 1980s. Since 1996 

toheroa have been managed under the Customary Fisheries Regulations, whereby 
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Tangata Tiaki (Maori customary fisheries appointees) authorise permits to harvest 

toheroa for culturally important events. 

Belonging to the family Mesodesmatidae, toheroa are closely related to the tuatua (P. 

subtirangulata), deepwater tuatua (P. donacina) and pipi (P. australis). Toheroa 

live in the intertidal zone between mean-high and mean-low water levels of sandy 

exposed beaches. Adult toheroa spatially distribute themselves into distinct 

aggregated beds in the mid to low shore level, whereas juveniles are generally found 

higher on the shore (Cassie 1955). Toheroa are active deep-burrowers and can be 

found to depths of 10-20 em where, during submergence, they extend siphons to the 

sand surface to filter feed and excrete waste (Redfearn 1974; Kondo & Stace 1995). 

Toheroa are the largest of the Paphies surf clams reaching size of 120-150 mm 

(Rapson 1952) and are believed to live for approximately 20 years (Cassie 1955). 

Toheroa are broadcast spawners, with the peak spawning season occurring between 

November to February (Redfearn 1974). Toheroa have a free-swimming larval stage 

which lasts for approximately three weeks (Rapson 1952) and a sedentary, infaunal 

stage that occurs after metamorphosis. Settlement occurs along the high water mark. 

Juvenile toheroa experience rapid growth and are believed to reach approx 40 mm in 

their first year and consequently reach size maturity (i.e. 75 mm) in three years 

(Taitokerau toheroa; Redfearn 1974). Cassie (1955) reported the Murihiku toheroa 

have slower growth rates than those observed in the Taitokerau colonies. As the 

juvenile toheroa grow they migrate downshore to more preferable shore heights. 

Lower on the shore toheroa are saturated for longer periods and the water is more 

oxygenated, they can also withstand heavier wave actions by burrowing deeper 

(Kondo & Stace 1995). Toheroa colonies have been characterised by variable 

recruitment success and sporadic mass mortalities leading to large fluctuations in 

population abundance (Rapson 1952). 

The Murihiku toheroa populations (Fig. 1.1) are of national conservation importance 

because of their outlying and limited distribution, long-term declines of both 

northern and southern populations, general degradation of marine ecosystem health 

and the importance of toheroa as a customary food of Maori. Ongoing conservation 

concern for toheroa in M urihiku stems mainly from severe decline in the population 

at Bluecliffs Beach (Te Waewae Bay) since the 1960s, (Beentjes et al. 2006; Beentjes 

& Gilbert 2006a). With robust monitoring techniques in place and the historical 

declines quantified, the kaitiaki (environmental guardians) now wish to identify the 
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main threats to the ongoing persistence of toheroa and consider options for 

intervention and restoration. 

1.4 Research aims 

The specific aims of this study were to: 

1. Formally record the matauranga Maori surrounding the Murihiku toheroa. 

2. Identify and discuss areas of concern regarding the management and 

perceived threats to the Murihiku toheroa stocks. 

3. Test and recommend community monitoring and enhancement methods. 

The direction of the present study was dictated by the concerns expressed and the 

requested areas of study identified by the participating interviewees. 

Chapter 2 

Presents the matauranga Maori surrounding toheroa obtained from interviews with 

kaitiaki, scientists and local experts. Topics discussed include toheroa ecology, trends 

in abundance and distribution, threats, details of traditional management, consensus 

on current management, the importance of education and transmission of knowledge 

and areas for future research regarding the Murihiku toheroa. 

Chapter 3 

Presents the results from a baseline population survey of the Orepuki Beach toheroa 

population and discusses translocation as an option for increasing the resilience of 

the Murihiku meta-population. 

Chapter4 

Presents the results from a preliminary investigation into the reliability of using the 

traditional searching technique of observing toheroa siphon activity to predict 

toheroa abundance and presence/ absence. 

Chapter 5 

Presents the results from a preliminary investigation of the putative impacts of beach 

traffic on toheroa and an assessment of the damage to the toheroa beds at of the Burt 

Munro Challenge beach race, an annual motorbike event held on Oreti Beach. 
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Chapter 6 

Provides a discussion on how the matauranga and the findings from the above three 

investigations can be brought together to guide the future management and 

enhancement of the M urihiku toheroa. 

Bluecliffs 

• lnvercargill 

Figure 1.1. Locations of beaches which support toheroa populations in 
Murihiku (Southland), South Island, New Zealand. The main populations of 
toheroa occur at Oreti Beach, Orepuki Beach and Bluecliffs Beach. Anecdotal evidence 
suggested toheroa had been translocated to both Wakapatu Beach and Colac Bay in the past. 
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CHAPTER TWO 

Interviews of the matauranga surrounding toheroa 

(Paphies ventricosa) in Murihiku 

''And that is the difference from way back when you used to get toheroa in the 

past, because it is hard work to dig them out, and back then your prize was 

beautiful and now you spend longer digging and the toheroa are smaller" 

Interviewee J 

2.1 Introduction 

Traditional Ecology Knowledge (TEK) includes intimate knowledge of ecosystem 

functioning coupled with long term trends in the abundance and distribution of 

natural resources. It is this combination that can provide many useful insights into 

the management of wildfood species, including the identification of critical habitats 

and threats (Johannes et al. 2000; Moller & Lyver 2008). Knowledge and traditional 

management systems that encapsulate the protection and enhancement of natural 

stocks are of particular importance to conservation management (Drew 2005). 

As the significance of TEK in natural resource management is becoming increasingly 

realised, the erosion of this knowledge is occurring at an equally fast rate. Many 

communities have moved away from a heavy reliance on natural resources, thus the 

knowledge is being lost through the lack of use (Turner et al. 2000). For many 

indigenous communities it is therefore only the elders that hold the specialist 

knowledge and as this generation ages the opportunities in which they can pass down 

their knowledge to the younger generations are becoming limited (Ulluwishew et al. 

2008). 

Furthermore, TEK has been eroded through the assimilation of indigenous peoples 

into western culture and the loss of connections with natural resources through 

harvest prohibitions (e.g for the kereru, New Zealand wood pidgeon; Lyver et al. 

2008). Coupled with the effective capturing of TEK, institutions need to be 

developed to ensure its successful transmission. The rejuvenation of traditional 

knowledge systems will not only ensure the knowledge of the natural resources are 
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protected but also the values, customs and cultural identities of the indigenous/local 

peoples will be preserved (Stevenson 1996; Berkes 2008). 

To ensure for the appropriate consultation and inclusion of TEK in management 

regimes, access to and the correct interpretation of TEK needs to be facilitated in a 

culturally appropriate way. Traditional knowledge systems are generally poorly 

documented, thus dialogues in which the traditional and science disciplines can 

communicate need to be developed (Johannes et al. 2000). Recording 

methodologies including interviews (e.g. Huntington 2000), workshops (Huntington 

et al. 2002) and map based exercises (e.g. McKenna et al. 2008) have been developed 

to assist in the capturing of TEK. 

The kaitiaki in M urihiku fear that the matauranga pertaining to the toheroa is rapidly 

eroding. Given the conservation concern of the toheroa stocks in Murihiku, recording 

this knowledge is even more important for developing the most effective management 

and restoration efforts. The involvement of the kaitiaki creates a relationship that 

will ensure the most effect collaboration between the local iwi and scientists. The 

purpose of this present study was to interview Murihiku kaitiaki with recent and past 

knowledge of toheroa populations, harvest management and threats to the toheroa 

populations. Interview discussions were also conducted to record traditional 

management practices including enhancement strategies of the toheroa within 

Murihiku and discuss the current concerns and future management options. 

2.2 Methods 

A total of 25 informants were interviewed across the Te Waewae Bay and Oreti 

communities. Given the heterogeneous nature of the knowledge held by local 

community members (Neis et al. 1999), key kaitiaki and local informants were non­

randomly selected. Initial interviewees were a selection of tangata tiaki from the 

three coastal 'riinaka' (Maori community council) of Murihiku (Oraka-Aparima, 

Waihopai and Awarua). Subsequent interviewees were identified through peer 

selection following Huntington's (2000) 'snowball sampling' methodology. A 

thorough interview series is accomplished once few or no new names are referred to 

(Huntington 2000). 
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Twenty kaitiaki, two local farmers from the Te Waewae Bay area and three ecologists 

were interviewed by Te Tiaki Mahinga Kai1 researchers. Ethical consent for the 

interview series was obtained via the University of Otago Human Ethics Committee 

(Permit 07/099). Interviewees were also required to complete a consent form at 

which point participants could indicate whether or not they wished to be directly 

quoted. Each participant was assigned an alphabetic code to ensure anonymity 

throughout the written report. 

Interviews were recorded with an iRiver dictaphone device from which the audios 

were transcribed. The average duration of the 25 interviews was 86 minutes. 

Interviewees were given an opportunity to edit their transcripts and ensure their 

original meaning was captured. Qualitative information from the interviews was 

analysed using NVivo TM software. 

Interviews were semi directive in nature, allowing a conversational approach which 

can increase the likelihood of unanticipated topics coming up (Huntington 2000). 

Twelve of the interviews held knowledge primarily regarding the Bluecliffs' toheroa 

population and the others were from Oreti Beach or had knowledge of both sites. The 

interviews focused on the knowledge of toheroa ecology, trends in toheroa abundance 

and condition, the major identifiable threats and attitudes towards past and present 

harvest management. 

2.3 Results and Discussion 

2.3.1 Peoples' association with mahinga kai 

Mahinga kai refers to the knowledge of harvesting areas and the harvesting, 

preparation and utilisation of traditional natural resources. Mahinga kai is not only a 

way for tangata whenua to live off the land but it is inherently important to their 

identity, mana (pride/prestige) and cultural well-being (Putter & Moller 2009). 

Interviewee R described mahinga kai as being 'Just the way of life". 

The informants described the association between people and mahinga kai as going 

deeper than 'having a feed'. It is a more holistic connection, with firstly experiencing 

1 Te Tiaki Mahinga Kai (TMK) is a nation-wide collective of researchers, Maori environmental managers, and 
Maori community leaders from throughout Aotearoa who are collaborating together to support environmental 
management and kaitiaki of customary fishing areas. 
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