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INTRODUCTION
1.1 BACKGROUND AND CONTEXT

The research proposed in this report is part ofésearch programme, “Enhancing
Coastal Ecosystems for Iwi: Manaaki Taha Moana” (l¥0907), funded by the
Ministry for Business, Innovation and Employmentamdaki Taha Moana (MTM) is a
six-year programme, running from October 2009 tpt&mber 2015, with research
being conducted primarily in two areas: Taurangamacand the Horowhenua coast
(from the Hokio Stream to Waitohu Stream). Thisgpamnme builds upon Massey
University’'s previous research with BigRaukawa in the lower north island:
'Ecosystem Services Benefits in Terrestrial Ec@systfor iwi' (MAUX0502).

Professor Murray Patterson, of Massey’s Schoolemipfe Environment and Planning
is the Science Leader of MTM. A number of differenganisations are contracted to
deliver the research: Manaaki Te Awanui Trust i Tlauranga moana case study; Te
Reo a Taiao Ngji Raukawa Environmental Resource Unit (Taiao Raw#aand Dr
Huhana Smith in the Horowhenua coast case studitaDigital Ltd; Cawthron
Institute; and Massey University. The research tdass its best to engage
extensively with local communities and end usersubh a variety of means. The
MTM programme website igittp://www.mtm.ac.nand readers are encouraged to
visit our website to read more about this reseprogramme.

The central research question of MTM is: “how canlvest enhance and restore the
value and resilience of coastal ecosystems andg@eiices, so that this makes a
positive contribution to iwi identity, survival amgelfare in the case study regions?”
Thus, our research aims to restore and enhanctateassystems and their services
of importance to iwi/hap, through a better knowledge of these ecosystehshen
degradation processes that affect them. ActiondPda@ being produced for improving
coastal ecosystems in each rohe. Mechanisms wdllzé put in place to facilitate
uptake amongst other iwi throughout NZ. The ketdees of this research are that it
is: cross-cultural; interdisciplinary; applied/pteim solving; technologically
innovative; and integrates the ecological, envirental, cultural and social factors
associated with coastal restoration.

The first phase of MTM was a ‘Stocktake’ of the |psibed research and knowledge of
coastal ecosystems and their services in the ta® sady regions. This phase
resulted in a number of publications and coassuece management tools.
Collectively, these components helped inform tls2aech team and tangata whenua
in the selection case studies for more in-depttlystund tool development in the
current stage of MTM. A number of projects haverberedertaken, or are continuing
(see:http://www.mtm.ac.nz/index.php/knowledge-centrelmaions;
http://www.mtm.ac.nz/index.php/toolkjts
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This purpose of this proposal is to outline theeaesh that we wish to undertake in the
Horowhenua case study surf zone.

2. RATIONALE

Tangata whenua are concerned about the declimdefda Paphies ventricosa),
tohemanga@xyperas elongata) and other surf clam speciasg tuatua, pipi) along

the Horowhenua coastline. Kaitiaki, customary frefgerepresentatives and kaatoa
have expressed concern about the safety of edieitfish harvested along the
Horowhenua coastline, since poor water qualityfaedal contamination were evident
in a recent report on water quality in Waiwiri $tne (Allenet al. 2012).

Tangata whenua have considerable local knowledgetdimth historical and current
populations of surf zone shellfish on the Horowhehaaches. For the study proposed
here, they will play a key role in identifying salmg sites, the placement of transects
and the hands-on sampling work to investigate facéfecting the population and
health of shellfish from Hokio tOtaki.

A recent report produced by a MigRaukawa Mori environmental consultancy
commented on the severe decline in shellfish pojons, particularly “the total
absence of Toheman(ga (in areas) ... once revered as a place of abundantiee
large delicacy. It is now devoid of Tohemanga, Wwhgan alarming finding” (Moore
and Royal 2012: 18).

A recent study by National Institute of Water anmnAspheric Research
(NIWA;Williams et al. 2013a) has identified a number of factors thatadelp to

explain the decline of toheroa, including land asange and associated changes to the
freshwater flows coming onto the beaches, foodlagity, climate and weather, sand
smothering/sediment instability, damage causeddbycle traffic, predation,

harvesting, toxic algal blooms and disease. Astdrae time, a literature review by
Cawthron (Heasmaet al. 2012) identified many of these same potentialdisGtplus

the possibility that ghost shrimBifariusfilholi) are predating or otherwise

displacing toheroa and other shellfish or may heetated with other changes that are
causing shellfish decline.

Moore and Royal (2012) also note the presence aféiga-worm bed”, which is likely
a ghost shrimp colony. Ghost shrimp modify the tethy changing sediment quality
through burrowing and irrigation activities. Itddfficult to separate cause and effect to
determine whether ghost shrimp are excluding skellfy modifying the habitat, or if

! The terms tohemanga and toheroa are often ussrdhaingeably by tangata whenua on the Horowherast.co
It appears in this case that Moore and Royal wefierting to toheroaRaphies ventricosa).
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the decline in shellfish has allowed ghost shrimpdlonise new areas. In addition,
although there is very limited direct evidenceuaber of anecdotal reports suggest
that ghost shrimp predate upon toheroa. Williamd®67-1970) reported that ghost
shrimp density and distribution increased draméyi¢a the same period that O’Shea
(1986) reported a decline in toheroa density asttidution along Wellington west
coast beaches. O’'Shea (1986) also noticed thatrepu®i Beach, the highest levels of
toheroa recruitment occurred where ghost shrimgabsent, or present at a very low
density.

Toheroa appear to be associated with freshwatpageeand beds are often located
close to freshwater streams, near seepage frorkisihdagoons behind adjacent sand
dunes or where the water table lies close to thlasa (Williamset al. 2013a, b;
Heasmaret al. 2012). Groundwater flow supplies nutrients to hentiatoms, an
important food source for toheroa, and increasesitba able to be inhabited without
desiccation. In addition, a lowering of the watdslé has the potential to affect erosion
of beach sediments and alter temperature andtyale@gimes that might be important
cues for spawning, or directly affect the abiliff@heroa and other shellfish to survive
(Heasmaret al. 2012). Williamset al. (2013a) explored the effect of land use change
on toheroa populations by comparing modern anaiiisiand use adjacent to
Dargaville and Ninety Mile beaches, which histolticaupported two of the largest
populations of toheroa in New Zealand. Lower nursloé toheroa were encountered
at Ninety Mile beach, which is expected to haverall hydrology due to an increase
in forestation and has shown a greater decreabe inumber of watercourses
annotated on topographical maps over time. Landhaeges adjacent to the beach
therefore have the potential to alter the amoudtarguality of the freshwater
seepage and will be investigated within this survey

Tohemanga @xyperas elongata) is reported by Willart al. (2010) to be a subtidal
speciesi.e. occurs from the low tide mark down to at leasn®0vhereas toheroa
(Paphies ventricosa) is intertidal,i.e. occurs in wetted areas exposed at low tide. Of a
similar size to toheroa (80-100+mm), its habitadescribed as “buried in clean sand,
off open beaches” and it is said to occur “throughdew Zealand, including Stewart
Island and the Chatham Islands” (Willetral. 2010, p 510). Less is known about
populations of tohemanga and the factors affectiegn, and because it is subtidal it is
much more difficult than toheroa to study.

Together with local kaitiaki, we propose an inteessurvey of Horowhenua surf zone
habitat to investigate one of these factors: chamgénd use and freshwater flows. As
secondary objectives, we would explore habitat gharassociated with increase in
ghost shrimp and investigate the prevalence ofalamantamination of shellfish. The
study will target the intertidal zone and the disdilfound therein, but will also
document tohemanga that are encountered duringlisgmp



3. METHODS

3.1. Site selection

The proposed study would involve a detailed ondaafiitat survey (16 sites).
Sampling would target sites near the mouths ofl loeers (for example, Hokio,
Waiwiri, Ohau, Waikawa, Waiorongomai , Waitohu)vasll as sites away from this
influence, and sites with varying degrees of lagel change in the nearby dunes and
adjacent areas (Table 1). Site selection wouldtalse into account the location of
current and historic shellfish beds and incorposat®e areas colonized by ghost
shrimp. Tangata whenua would identify 16 sites tih&he criteria shown in Table

3.2. Land use change

To determine the influence of land use practicefeshwater flows and
toheroa/shellfish populations, we would map thednisal and current land use of the
catchments/inland coastal zones adjacent to tlty sttea, as done in Northland by
Williams et al. (2013a). For each shellfish sampling site, ag@faitographs would be
used to generate a variabég( distance from freshwater seeps and streams, or
proportion of catchment in pine trees) that we wlaatlude in our statistical models
to assess the influence of land use on shellfigluladions.

Table 1. Sampling site design. Ghost shrimp (GS) colonieswill be targeted at some of the sites
that historically had, or never had, shdlfish populations.

Site | Freshwater influence Land use change Shellfish Populations
1 High High Current

2 High High Current

3 High High Historic + GS
4 High High Never

5 High None/low Current

6 High None/low Current

7 High None/low Historic

8 High None/low Never + GS
9 Low High Current

10 | Low High Current

11 | Low High Historic + GS
12 | Low High Never

13 | Low None/low Current

14 | Low None/low Current

15 | Low None/low Historic

16 | Low None/low Never + GS




Ideally we would have access to historical photpgsao quantify land use change
over time, which would be interesting to comparthwevidence from kauatua
concerning changes in shellfish populations oveefi.e. whether population declines
are greatest where pine trees have been plantatierland use changes has occurred.
This land use information would be useful in hetpio determine initial site selection.

3.3.Sampling methods at each site

At each site, two downshore transects would rupgraticular to the shoreline (edge
of dunes to low water) with six levels of the shoreasured (Figure 1). The precise
placement of transects will be guided by localiké&itto target a line that is most
likely to yield significant numbers of shellfishoiFeach site, we will document
matauranga and other local knowledge about theisitgjding about land use change
and changes in the relative abundance of shelifishe site over recent decades.

Low tide line

Beach

High tide line
I Dune line

Shore level s

1infauna core at !

4 low, midand |

y. high shore
5

3 quadratsand 3
sediment cores /
per level

[ Shellfish quadrat
@ Infauna core

Vi « Sediment core

Figure 1. A diagrammatic representation of a sampling regimefor surf clam populations



At each shoreline level, three replicate 05quadrats dug to 30 cm would be
sampled, similar to methods employed in other todshellfish surveyse(g. Beentjes
2010a, b; Futter & Moller 2009; Akroyet al. 2008; Carbines & Breen 1999). The
excavated sand would be spread out onto a tarp@adeBeentjes 2010a, b) and
searched for toheroa, tohemanga, tuaRaplfies subtriangulata), pipi (Paphies
australis) and any other species of importance to the lascajata whenua. The size
frequency of these species would then be recordédree shellfish returned to the
substrate.

This method of counting is much quicker than sigythough it has the potential to
miss the smaller size classes. In order to obtdormation about juveniles, one
infauna core (130 mm diameter x 100 mm deep) wbaldollected from low, mid and
high tide shore levels along one transect at eiéelfFSgure 1). Each core would be
gently sieved through a 0.5 mm mesh and juveniierma, tohemanga, tuatua, pipi
collected and preserved with ethanol (diluted &% with seawater). When at the
small juvenile stage, these four species are diffto distinguish and, as this
information would add little to our study, no atggmvill be made to identify the
juveniles to species level. However, the size fezmy of these juvenile shellfish
would be recorded. Ghost shrimp would also be ctdand counted to obtain
information on species distribution and abundances.

A sub-sample of adult shellfish would be taken sm@iron to measure concentrations
of faecal indicator bacteria (FIB). We could alemsider measuring a condition index
(ratio of shellfish flesh to volume) as a furthedicator of the health of shellfish
populations, as poor condition can explain low oépictive success.

Sediment cores (20 mm diameter x 20 mm deep) waeilcbllected adjacent to each
of the quadrats used to sample shellfish (Figur&ds) each shoreline level, the
replicates from both transects (six in total) wolddcombined in a single sample and
the sediment would be analysed for a variety ofrsedt characteristics: grain-size,
organic matter, total nitrogen, chlorophyll-Other data that may be collected at each
site includes photographs of the beach slope alomgine of the transect, land use
directly above the transect, the height of the besacface above the water table in
each quadrat, salinity, water temperature, peniétyad§ the sediment and dissolved
oxygen levels.

If possible, the surveys will be timed to coincudigh spring low tides (sampling two
hours either side of low tide) to allow the maximpossible extent of the intertidal
beach to be surveyed. The number of sampling degded, however, will mean that
the tidal range will likely vary during the samgiperiod. We recommend sampling at
spring tides in December or January when therexended daylight hours.



We will then use statistical analysis to determirat factors are correlated with
variation in shellfish abundances, to test in pat#r for significant correlations with
land use and freshwater regimes, and with ghoshglwopulations.

If more funding were available, we would add qudytesampling of a limited number
of parameters to capture the dynamic nature ofcthestline. We could also consider
measuring a condition index (ratio of shellfisksfido volume) as a further indicator of
the health of shellfish populations, as poor caaditan explain low reproductive
success. These could also be done as a secondtphibsgroposed study.

KEY STEPS

1. Interview local kaitiaki to identify sites for satmgy and other factors to consider
in sampling methodology, and obtain informationlamd use change and other
matauranga about the sites

Finalise survey design for habitat survey

Map land-use change adjacent to the study sites

Test habitat survey design and train survey team

Conduct habitat survey

Process samples

Analyse data using statistical methods

Present results to tangata whenua

Write reports and journal articles

© o NGO RWON

BUDGET

The budget for this project assumes that tangatnwuda will be doing most of the
sampling effort, guided by MTM personnel. In adalitito designing the study,
processing the samples, analyzing the data anchgthe report, Cawthron (3 people)
will fly up for two days to establish the samplipgptocol and train the local sampling
team. We have allowed for 36 tangata whenua, feetb-hours days each, at $100 per
5-hour day for the sampling, plus another day #tdhgata whenua (two team leaders
for each whanau group of six) to participate in@kshop and training prior to the

main sampling.



The cost of the project is estimated at $129,980€gcl). The breakdown is as
follows:

Cost estimate
Cawthron labour $ 55,010.00
Taiao Raukawa 6,750.00
Hapu members 25,800.00
Sample processing 34,960.00

Consumables & Equipment 7,450.00
Total cost  129,970.00

The above budget is an outline of the total castadertake this project. The Manaaki
Taha Moana programme will contribute $55,010, witiohers the cost of Cawthron
labour. We are seeking co-funding for the additié¥at, 960 for the remaining
components of the budget.

Budget notes:

Sampling at each site involves the digging of 3&dyats (two transects each with six
levels, and three quadrats per level) and thefgdte#iorted by size and counted. We
estimate that a team of two people can do a quadi& minutes, a team of six can do
12 quadrats per hour, and therefore the team caimedshellfish surveying at one site

in three hours. Allow an extra hour for setup, ceaenpling and pack up, and it will be
about four hours per site. Given the need to leael site at low tide, and the need to
travel between sites, it will probably take thregsifor a team to sample its three sites.
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