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Algae 1 
 

Drivers of variation in seaweed nutritional composition: A meta-
analysis. 

Georgia Hrstich, J David Aguirre 

School of Natural and Computational Sciences, Massey University Auckland, Auckland, New Zealand 

Abstract: Seaweeds (macroalgae) generally exhibit great differences in both their biochemical and 
nutritional content, and the composition and richness of specific macronutrients is becoming 
increasingly important as interest in commercial seaweed cultivation increases. While the nutritional 
characteristics of some seaweed species are well recognised, the generality of these patterns is not 
well understood. Here, we examine global patterns in seaweed nutritional composition and partition 
variation in proportions of different seaweed macronutrients using traditional meta-analytic 
techniques. Overall, we analysed variation of five nutritional components examined using proximate 
composition analysis methods for 174 seaweed species (from three distinct phyla) reported from 81 
different studies across a wide geographical scale. We found relatively small differences in the average 
proportions of the individual nutritional components among phyla, although overall, the red seaweeds 
(phylum rhodophyta) had higher nutritional value. Variation in carbohydrate and insoluble fibre 
content were strongly influenced by among-study differences, whereas ash and protein content were 
more strongly influenced by among-species differences, with sampling error dominating variation in 
lipid content. Partitioning procedural and biological effects on variability in the nutritional composition 
of seaweeds offers promise for identifying avenues for refining laboratory procedures and the drivers 
of among-species variation. 

 

Protein and nutritional profile of six New Zealand seaweeds. 

Zoe Battershill, Christopher Glasson, Marie Magnusson 

University of Waikato 

Abstract: This Master’s thesis sets out to assess the suitability of select macroalgae endemic to New 

Zealand as a protein source with consideration of other nutritional factors. For the first chapter, which 

is to be presented, two green (Ulva sp. B and Ulva ralfisii), two brown (Macrocystis pyrifera and 

Undaria pinnatifida), and two red (Pyropia cinnamomea and Pyropia plicata) macroalgae are to be 

analyzed for an array of nutritional components. From this analysis the aim is to then select two key 

candidates for their nutritional qualities, particularly protein content. The bioavailability of the protein 

in the two selected species will then be assessed using a simulated digestion model with and without 

processing. 

 

  



 

Brews and blooms: Development of novel seaweed biostimulants 
supporting sustainable agricultural practices. 

Holly Robertson  

University of Waikato 

Abstract: The agricultural cropping industry is under pressure to grow produce in a sustainable and 
environmentally friendly manner. However, if synthetic agrichemicals are reduced, the major 
challenge of maintaining maximum yield and optimal quality remains, so economic potential and food 
security are not sacrificed. Seaweed biostimulants can reduce reliance on fertilisers and pesticides. 
Applying seaweed biostimulants maintains and improves crop yield and supports system-wide health 
through enhancing plant growth and stress resilience, and soil health. Currently, seaweed 
biostimulant manufacturing depends on wild harvesting of primarily brown seaweeds and/or 
unsustainable chemical processing during extractions. To address these issues, this study will utilise 
aquacultured green seaweed, Ulva sp B, and bioactive components will be extracted through a more 
sustainable fermentation process. This study will use marine resources to promote novel technologies 
to facilitate organic and sustainable agriculture. 
 

National trends of benthic light availability for kelp forests 
using satellite imagery. 
Francois Thoral1,2, MH Pinkerton2, LW Tait2, DR Schiel1 

1University of Canterbury, Christchurch, New Zealand 
2National Institute of Water and Atmospheric Research, New Zealand 

Abstract: Kelp forests support productive and diverse ecological communities worldwide, providing 
numerous ecosystem services to humans. Increasing evidence shows that these coastal kelp-
dominated ecosystems are threatened. Among the stressors affecting them, few have focused on the 
role of light limitation of kelp. In New Zealand there have been no studies on how the quantity and 
spectral quality of light have changed at a national scale as increasing sediment loads affect coastal 
water and local Kelp Forests. Here, we use satellite remote sensing of ocean colour to model light 
availability on the seabed across New Zealand from mid-2002 onwards. By estimating the attenuation 
coefficient of light in key wavelengths for macroalgae and in the Photosynthetically Active Radiation 
(PAR) wavelengths using MODIS-AQUA satellite measurements, the quantity and quality of light 
reaching the seabed was calculated. Trends were identified, showing seasonal and regional disparities 
around the coastline and over rocky reefs. A method to fill coastal gaps in the satellite time series is 
also presented, leading to an important step to extend this technique in the very near shore. Despite 
limitations, satellite remote sensing has considerable promise in extending the scale of in situ 
monitoring and understanding dynamics of coastal reefs on a national scale.  
 

  



 

The biology of Asparagopsis armata for closed life-cycle cultivation 
in New Zealand. 

Alisa Mihaila 

University of Waikato, Coastal Marine Field Station, Environmental Research Institute, Tauranga, 3110, New 
Zealand 

Abstract: Methane emissions from enteric fermentation constitute a large proportion of agricultural 
greenhouse gas emissions, particularly in New Zealand. Low doses of the red seaweed Asparagopsis 
armata have demonstrated near elimination of enteric methane from ruminants; thus, there is strong 
interest to commercialise this species for its use as an anti-methanogenic ruminant feed additive. 
However, the scientific foundation for producing sufficient biomass of A. armata remains as a major 
barrier to achieving this goal. Therefore, this thesis aims to supply the information necessary for 
implementing the sustainable aquaculture of A. armata in New Zealand. This will involve carrying out 
a wide range of experiments with the objectives of (1) updating the reproductive phenology of A. 
armata in the North Island of New Zealand in two biogeographic regions, (2) delivering the closed life 
cycle production of gametophytes from tetraspores of A. armata, (3) determining the techniques for 
settling the tetraspores of A. armata on lines for outplanting at sea for aquaculture production, and 
(4) assessing geographical and seasonal variation in the content of bromoform in A. armata and 
providing an optimised methodology for the exhaustive extraction of bromoform from Asparagopsis. 

 

A comparative study on fucoxanthin accumulation in selected 
brown seaweeds and diatoms species. 

Amirreza Zarekarizi, Linn Hoffmann, David Burritt 

Department of Botany, University of Otago, PO Box 56, Dunedin, 9016, New Zealand 

Abstract: Light is essential for biomass production in photosynthetic organisms, but excessive light 
can also inhibit various biological procedures. Hence, algae have developed a wide variety of light 
harvesting and photo-protection pigments to efficiently handle the variety of light. Fucoxanthin (Fx) 
is a light harvesting pigment in brown seaweeds and diatoms that has attracted considerable attention 
as a potential protective molecule for human health. This study aimed to compare the production of 
Fx in different species of seaweed harvested in various months from Brighton Beach, New Zealand. 
We also tested the effect of light and temperature on Fx production in diatom cultures. Our results 
show that Fx concentration is highest under low light conditions but that there are large species-
specific differences. The macroalgae with the highest amount of Fx (0.78 mg g-1 dry weight) was 
Macrocystis pyrifera harvested in September. In comparison to that, the diatom Cylindrotheca sp. had 
a 3.7 times higher fx concentration with 4.5 mg/ g dry weight when grown at a light intensity of 12 
µmol m-2 s-1 at 12 °C. This result suggests diatoms can be considered as a promising source of Fx for 
commercial production. 

 

 

  



 

Algae 2 
Ecosystem function and role of soft sediment red macroalgal 
communities.  

Namrata Chand1,4, Daniel Pritchard1,4, Matthew Desmond1,4, Wendy Nelson2,3,4, Roberta 
D'Archino2,4, Christopher Hepburn1,4 

1Department of Marine Science, University of Otago, Dunedin, New Zealand.  
2National Institute of Water and Atmospheric Research, Wellington, New Zealand 
3School of Biological Sciences, University of Auckland, New Zealand 
4Coastal people Southern Skies. Centre of Research Excellence. 

Abstract: In coastal environments macroalgae provide primary production, habitat provision, 

biofiltration of nutrients, carbon burial and sediment stabilisation. In New Zealand, considerable 

macroalgal diversity is present, with extensive algal meadows being found on hard rocky reefs as well 

as on soft sediment habitats. The majority of research on macroalgae has focused on rocky reef 

systems, with soft sediment dominated habitats poorly understood. This work quantifies aspects of 

ecosystem function related to soft sediment macroalgae communities in Otago Harbour. These 

systems are dominated by the red endemic macroalgae Adamsiella chauvinii. Specifically, this work 

aims to investigate the community composition and biomass of macroalgae in A. chauvinii meadows 

across a seasonal and temporal scale and will evaluate the nitrogen and carbon uptake ecophysiology 

of A. chauvinii. An overview of our research is presented, along with preliminary results from the 

community composition work that started in 2020 and is ongoing. 

 

Why we should care about missing juvenile macroalgae. 

Dan Crossett1,2, Robyn Dunmore1, David Schiel2 

1Cawthron Institute 

2University of Canterbury 

Abstract: Anthropogenic stressors on rocky reefs include coastal runoff and warming oceans. Light 
availability and species distributions are two important factors affected by these stressors. In 
combination with anthropogenic pressure, 130 km of the coastline was greatly affected by the 
Kaikōura earthquake (magnitude 7.8). Sedimentation from coastal erosion and storm runoff has 
increased, potentially smothering recovering algae and causing poor growth because of turbid waters 
and low light. Using the large brown algae Durvillaea antarctica, D. willana, Landsburgia quercifolia 
and Lessonia variegata, the interactions of age, temperature, turbidity and light were tested on 
juveniles under controlled lab conditions. After 30+ days under treatment, algae were transplanted to 
a semi-sheltered reef on the Kaikōura coast. Landsburgia quercifolia was found to be the most resilient 
species to an increase in temperature, and the only species to have survived in the longer term. 
Durvillaea spp. demonstrated poor growth and survival under all treatments. Growth & survival of L. 
variegata was negatively affected by increasing temperature. Survival of transplanted L. variegata was 
greatest among algae cultivated at ambient sea temperature. All species grew slower with increasing 
turbidity. Further, there was a greater negative effect of turbidity from sediments than of lower light 
alone, suggesting an added impediment of flocculent matter on photosynthetic surfaces. These results 
provide critical insight into the responses of key habitat-forming species to multiple stressors from 
changing reef conditions. 
 



 

Post-earthquake reorganization of intertidal algal communities 
along the Kaikōura coastline. 

Thomas Falconer, Tommaso Alestra, Shawn Gerrity, David R Schiel 

Marine Ecology Research Group, University of Canterbury 

Abstract: The 2016 Kaikōura earthquake was a cataclysmic event that affected over 130 km of 
intertidal rocky reefs and resulted in the local collapse of a suite of charismatic and culturally 
significant large brown algae. The magnitude and scale of the earthquake allowed us to study recovery 
trajectories of multifaceted algal assemblages within low-, mid-, and high-intertidal zones at 16 sites 
with varying degrees of uplift (-0.3 – 6.0 m). Immediately following the earthquake, large brown algal 
cover dropped from 61 to 33 % in the intertidal low zone, whereas the upper and lower tidal zones 
were mostly obliterated. After 4.5 years, there has been very little recovery in the mid-tide zone, 
primarily because the large horizontal platforms are inhospitable for large algae and the new zone is 
short and almost vertical. The low tidal zone has seen considerable recovery of large brown algae, but 
the distribution and species composition is still in flux across all sites. A community shift saw fleshy 
red algae replace large browns in many sites, and Durvillaea replaced by smaller fucoids at others. The 
former dominance by bull kelp (Durvillaea spp.) has not returned except in one site. We predicted that 
‘recovery’ would take at least 8 years because smaller scale experiments showed poor recruitment of 
Durvillaea when in competition with dense understory red algae and occasional heavy grazing by 
butterfish. There are ongoing site-specific issues relating to elevated temperatures and sediments at 
many sites, which make it difficult to predict what the algal communities will look like over the next 
few years. 
 

Impacts of large earthquakes and extreme heatwaves on bull kelp 
around Kaikōura. 

Shinae Montie1, Mads S Thomsen1, Luca Mondardini1, François Thoral1, Derek Gerber1, Paul 
M South2, Leigh Tait3, Shane Orchard1, Tommaso Alestra1, David R Schiel1 

1Marine Ecology Research Group, School of Biological Sciences, University of Canterbury, Christchurch, New 
Zealand 
2Cawthron Institute, Nelson, New Zealand 
3NIWA, Christchurch, New Zealand 

Abstract: Seismic activity and extreme marine heatwaves are examples of large-scale disturbances 
that may affect marine organisms. Here, we first present the prevalence of large earthquakes and 
volcanic activity (over four millennia) and recent extreme marine heatwaves (over the last 40 years). 
We show that these events are relatively frequent along the world’s coastlines and could therefore 
affect the distribution and abundances of coastal foundation species, with possible long-term 
ecological legacies. In November 2016, an earthquake (magnitude 7.8) lifted c. 130 km of coastline 
around Kaikōura by up to 2 m. A year later, over the austral summer of 2017/18, the same region was 
exposed to the Tasman sea 2017/18 marine heatwave, the strongest heatwave on record in this 
region. This event also coincided with hot air temperatures, extreme low tides and calm conditions. 
These multiple large-scale stressors have previously devastated long-lived species near their 
physiological thermal limit in Western Australia and Mexico. We found that Durvillaea spp. lost ca. 
75% of its canopy to earthquake uplift and surviving canopies were further reduced by 35% after the 
heatwave. Results are discussed in a global biogeographical-ecological context of seismic activity and 
extreme heatwaves, and highlight that these events, which are not particularly rare in a geological 
context, may have common long-lasting ecological legacies.  

 



 

Effects of ocean acidification and temperature on Caulerpa species. 

Aleluia Taise, Erik Krieger, Sarah Bury, Giuseppe C Zuccarello, Christopher E Cornwall 

School of Biological Sciences, Victoria University of Wellington 

Abstract: Caulerpa is one of the rare few genera that have species both with and without CO2 
concentrating mechanisms (CCMs) that allow active uptake of HCO3

-. Two of the most common 
Caulerpa species in New Zealand, C. brownii and C. geminata, could have vastly different responses to 
both ocean acidification (OA) and ocean warming (OW). This is because of their divergent dissolved 
inorganic carbon (DIC) uptake. C. brownii does not have a CCM while C. geminata possesses a CCM. 
Secondly, the distribution of the two species crosses over in Wellington. However, C. geminata has a 
more northerly distribution. Conversely, C. brownii has a southern distribution. Here, we show that 
the mean and variability in growth rates of C. brownii increased under OA scenarios, while growth 
rates for C. geminata declined under OA treatments. This is concordant with predictions that non-
CCM species will be capable of utilizing additional CO2, while species with a CCM cannot utilize 
additional CO2, while at the same time demonstrating that DIC use alone does not predict responses 
to OA. We also show that C. brownii which has a northern edge distribution is more sensitive to OW 
than C. geminata that has a southern edge distribution. 

 

Kelp forest eco-evolutionary dynamics. 

J David Aguirre, Vanessa Arranz, Jose I Carvajal, Libby Liggins 

School of Natural and Computational Sciences, Massey University Auckland, Auckland, New Zealand. 

Abstract: Ecosystem engineers are species that create, modify or maintain local environmental 
conditions for associated species. Importantly, individuals of these ecosystem engineering species are 
not ecologically equivalent. Morphological, behavioural and physiological differences among 
individuals create distinct opportunities for associated organisms and can drive variability in the 
distribution of biodiversity. In temperate regions, rocky-reef communities are often structured by the 
productivity and biogenic structure provided by kelp. This strong link between intraspecific variation 
in kelp populations and variation in the composition of kelp forest assemblages makes it an ideal 
experimental system to examine linkages between ecological and evolutionary change. Here, we 
estimated relatedness among individuals of Ecklonia radiata in a wild population using genome-wide 
genetic markers and then community DNA metabarcoding to determine the composition of 
communities inhabiting the holdfasts of these sampled individuals. Using this relatedness information 
we partitioned genetic and environmental contributions to the variability in holdfast community 
structure. If the holdfast communities associated with more closely related individuals are more 
similar than distantly related individuals, then changes in the distribution of heritable genetic variation 
in populations of E. radiata will have widespread, and easily overlooked consequences for the 
distribution of biodiversity. 
 

 

  



 

Aquaculture 1 
 

Aquaculture effects in the Firth of Thames using a coupled physical-
biogeochemical model.  

Charine Collins, Helen Macdonald, Niall Broekhuizen, Mark Hadfield 

National Institute of Water and Atmospheric Research  

Abstract: The Firth of Thames, recognized as a highly significant marine conservation area, supports 
some of New Zealand’s largest marine farms. A three-dimensional hydrodynamic model coupled to a 
biogeochemical model with the addition of a simplified dynamic energy budget model for the New 
Zealand green-lipped mussel (Perna canaliculus) is used to investigate the environmental effects of 
mussel farms on the Firth of Thames and beyond. Comparison of the model against long-term 
observations indicate that the model reproduces the hydrodynamics in the Firth of Thames reasonably 
well. Consumption of particulate organic matter (phytoplankton, zooplankton, small and large 
detritus) by the mussels results in a decrease in chlorophyll concentrations in the immediate vicinity 
of the mussel farms. Similarly, there is a decrease in zooplankton and detrital concentrations 
throughout most of the Firth of Thames, with the strongest decrease occurring in close proximity to 
the mussel farms. Ammonium excretion by the mussels and nitrification results in increased nitrate 
and ammonium concentrations around the mussel farms which can extend throughout the Firth of 
Thames. These results suggest that the effect of mussel farming in the Firth of Thames is strongest in 
close proximity to the farms but it also extends throughout the Firth of Thames.  

 

Ecosystem modelling of green-lipped mussel, Perna canaliculus, 
beds in the Hauraki Gulf. 

Holly Fleming, Carolyn Lundquist, Andrew Jeffs, Jen Hillman, Alice Rogers, Ian Tuck 

University of Auckland, NIWA, Victoria University of Wellington, MPI 

Abstract: Mussel beds have declined globally, which has resulted in the loss of biogenic habitat and 
associated ecosystem services. Subsequent restoration of mussel beds has shown that it is possible to 
regain these services and an associated increase in fish and invertebrate biomass. Green-lipped 
mussel, Perna canaliculus, bed restoration is underway in the Hauraki Gulf. This study investigated the 
trophic processes that underpin the beds and the mechanisms that enable the restored beds to 
provide ecological benefits to the wider Gulf. A mass balanced Ecopath model of the trophic processes 
between functional groups within a mussel bed was created. A complementary Size Spectra model 
explored what mechanisms are driving bed processes. The Ecopath model demonstrated that as the 
biomass of P. canaliculus in the ecosystem increased, so would the abundance of other functional 
groups, but at different rates. The Size Spectra results are consistent with Ecopath and provide further 
detail on how mussel restoration can influence fish biomass and productivity. These models identified 
knowledge gaps in benthic functional groups and identify further research pathways to improve model 
predictions. The ability to explore different scenarios of restored mussel beds dynamics can be used 
by managers to make informed decisions about restoration activities. 

 



 

We have the pāua: Managing for resilience in New Zealand’s iconic 
abalone fishery. 

Shawn Gerrity, Tommaso Alestra, David R Schiel 

Marine Ecology Research Group, Canterbury University 

Abstract: New Zealand has one of the world’s few remaining wild abalone fisheries, but the long term 
viability of customary, commercial and recreational harvest faces numerous challenges. Although 
populations of blackfoot abalone (pāua, Haliotis iris) are robust in many management areas, some 
regions are experiencing declines in catch due to a combination of overharvest, illegal fishing, 
disturbances and habitat loss, resulting in dwindling quota allocation and closures to harvest. Stock 
enhancement efforts such as the outplanting of hatchery-reared seed pāua aim to speed recovery 
from disturbances and mitigate overharvest, but little is known about their long-term efficacy, 
economic viability, or the scale to which they are practicable. Here we present research on the 
recovery and restoration of the Kaikōura pāua population following the devastating 2016 earthquake, 
which has resulted in a prolonged harvest ban. We’ll use this unique scenario to discuss various 
customary, regulatory, and commercial tools and how they might help in achieving not only a fishable 
population, but a resilient one. This includes potentially new ways of dealing with recreational and 
illegal fishing, which must be considered in tandem with commercial and customary fishing in the 
sustainability of pāua populations. 

 

Stopping the next pandemic: Optimal management strategies for 
healthy aquaculture. 

Ben Knight1, Ross Vennell1, Malcolm Smeaton1, Max Scheel1, Rob Major1, Ian Davison1, Oli 
Floerl1, Steve Webb1, Kate Hutson1, Eric Treml2 

1Cawthron Institute 
2Deakin University 

Abstract: Since COVID-19 we are all armchair epidemiology experts, but it’s not just people getting 
sick. Increasingly, parasites and diseases are potential threats to the health and success of a growing 
aquaculture economy and the natural systems they exist in. There are many pathways and vectors 
that can spread disease in the marine environment, as well as many approaches to control potential 
problems, which all makes for challenging science. Here we review the science of this subject and 
present a dynamic metapopulation modelling approach to help understand this complexity. The case 
study of the Marlborough Sounds is used to demonstrate how these methods can assess the efficacy 
of the aquaculture industry’s response in this culturally and economically important region. 

 

  



 

Long term storage, hatchery and grow-out protocol for giant kelp 
(Macrocystis pyrifera): A methodology appraisal. 
Duong M Le1*, Matthew J Desmond1, Daniel W Pritchard1, Ben Williams1, Alejandro H 
Buschmann2, Catriona L Hurd3, Christopher D Hepburn1 
1Coastal People Southern Skies Centre of Research Excellence, Dept of Marine Science, University of Otago 
2Centro i-mar and CeBiB, Universidad de Los Lagos, Puerto Montt, Chile 
3Institute for Marine and Antarctic Studies, University of Tasmania, Hobart, Tasmania, Australia 
*PhD candidate, email: ledu7263@student.otago.ac.nz 

Abstract: Many studies have investigated the life history of the giant kelp M. pyrifera, by contrasting 
these bodies of work it is apparent that the conditions needed for successful growth are variable from 
one region to another, making it difficult to establish robust and reliable culturing practices. 
Approaches to culturing are also highly dependent on the purpose for culturing. This critical 
assessment will synthesize and discuss the current methods and conditions for culturing M. pyrifera, 
with a specific focus on the needs and application of the cultured stock. When collecting culture 
material, sporophylls should be transported in cool wet conditions to the laboratory as soon as 
possible to prevent loss of zoospores. Dry transport is suitable when working in remote locations and 
results suggest that this method is sufficient for achieving successful sporulation even after 21 days. 
Sporulation should be undertaken under shock conditions and an increased temperature will result in 
greater spore release up until a thermal threshold. A successful sporulation will see the majority of 
healthy spores settled after 24 hrs, with germination occuring 2–3 days post sporulation and 
fertilisation after another 2–3 weeks after germination. Long term storage under dormancy conditions 
allows for culture stock to be maintained and bulked for specific applications and provides a means 
for safeguarding genetic diversity. Given the decline of M. pyrifera forests worldwide, it is essential to 
preserve current diversity and optimise methods for producing large quantities of stock for 
aquacultural and restoration initiatives. 
 

 

Enhancing the blue economy through data-driven technologies for 
aquaculture. 

Chris Cornelisen1, Ross Vennell1, Dana Briscoe1, Paul Barter1, Shaun Graham1, Maximilian 
Scheel1, Meng Jiang2, Richard Green3 

1Cawthron Institute 
2University of Wellington Victoria 
3University of Canterbury 

Abstract: Enabling sustainable growth of aquaculture is essential to developing New Zealand’s blue 
economy. Achieving the goal for aquaculture to become a $3B industry by 2035 will ultimately rely on 
technological innovation that enables optimization of existing farms and the ability to operate large 
expansive areas in exposed waters. Alongside aquaculture production, New Zealand has a timely 
opportunity to become a leading producer of aquaculture intelligence systems, spanning advanced 
autonomous sensors and data-driven technologies that will transform ocean farming from its 
traditional experience-based mode of operation to one that is high-tech and knowledge-based. The 
Precision Farming Technologies for Aquaculture Spearhead within the Science for Technological 
Innovation National Science Challenge is making significant progress developing fit-for-purpose sensor 
and communication technologies and data science pipelines aimed at ‘bringing the farm to the desk’. 
Advancements include development of farm integrated power and communication base stations and 
a suite of IoT and imaging sensors for assessing farm structures, crops, and growing water conditions. 
To maximise impact, the programme is actively involving industry through the facilitation of a 

mailto:ledu7263@student.otago.ac.nz


 

collaborative platform for innovation, which aims to accelerate innovation and commercialisation of 
aquaculture technologies through strengthened scientist-industry collaboration. 

 

Reopening a closed pāua fishery: Strategies, benefits, and 

challenges. 

Gaya Gnanalingam1,2,4, Daniel Pritchard1,2,4, Brendan Flack3,4, Nigel Scott2, Chris Hepburn1,4 

1 Department of Marine Science, University of Otago 
2 Te Ao Tūroa, Te Rūnanga o Ngāi Tahu 
3 Kāti Huirapa Rūnaka ki Puketeraki, Karitāne 
4 Coastal People Southern Skies Centre of Research Excellence 

Abstract: Abalone are a prime example of a family of species subject to serial depletion as a result of 
fishing pressure worldwide. In New Zealand, pāua (blackfoot abalone, Haliotis iris) are no exception 
with a number of local populations in decline. Pāua are considered taonga, a species of significant 
cultural value, for many iwi and hapū around New Zealand. It is also a species of considerable 
commercial and recreational value. Localised declines of pāua are thus of grave concern and have 
prompted the closure of a number of areas to pāua fishing. The East Otago Taiāpure (EOT), one of 
New Zealand’s oldest customary protected areas, was applied for in part because of concerns over 
diminishing pāua stocks. After more than a decade of committed research and targeted management, 
the EOT closed the pāua fishery in December 2019 until such time as the fishery was deemed to have 
recovered. To aid decisions around reopening the fishery we have developed a population model using 
a decade of empirical data from the EOT. Here, we describe model development, present some 
preliminary results and discuss the challenges associated with reopening local fisheries in a manner 
that ensures populations remain sustainable in the long term. 

 

  



 

Aquaculture 2 
Development of molecular tools to monitor king salmon health. 

Roberta Marcoli1, Jane Symonds2, Seumas Walker2, Mark Preece3, Chris Battershill1, Steve 
Bird1 

1University of Waikato 
2Cawthron Institute  

3New Zealand King Salmon 

Abstract: Over the last 40 years, New Zealand fish aquaculture has grown significantly to become a 
primary industry. To enable its continued growth, research continues into how to reduce stress, 
prevent disease and develop tailored diets, which promote better fish health and welfare. Over the 
last decade, the advancements in molecular biology technology have provided non-mammalian 
scientists with the ability to look at whole physiological pathways to understand and monitor the 
health of fish that have previously been understudied. Using available fish genomes and modern 
molecular approaches, allow the easy identification of stress and immune system biomarkers that can 
subsequently be used to monitor the effects of different diets, temperature changes and potential 
diseases. Until recently, very few stress and immune genes had been characterized and were available 
to understand health within king salmon. This talk will look at selected genes that have been 
characterized and developed as biomarkers within king salmon and how they have been used to 
monitor responses to changes in the fishes environment. It will provide evidence of how the use of 
these tools have the potential to better inform the king salmon industry and help it overcome 
bottlenecks, to become more efficient.  

 

Genetic considerations for translocation of kelp brood stock for 
aquaculture. 

Jacob Nepper-Davidsen 

PhD-student, Coastal Marine Field Station, University of Waikato, Tauranga  

Abstract: The fast expansion of the global seaweed aquaculture industry has created an interest in 
translocating seedlings cultivated from wild type brood stock. However, such translocation must be 
applied with caution as introduced cultivars can reduce genetic structure and diversity of wild 
populations. We used 13 microsatellite loci to analyse the genetic structure and connectivity of the 
native kelp Ecklonia radiata in the North Island of New Zealand. Our aim was to establish ecoregions 
to prevent translocation of non-native genotypes of E. radiata. High genetic differentiation (FST) was 
found between the Wellington region and the other three regions, but low genetic differentiation was 
found among the Gisborne, Bay of Plenty and Northland regions. Similarly, Bayesian modelling of 
population structure and principle component analysis revealed two distinct subpopulation clusters 
separating E. radiata from the Wellington region from the other three regions. There was a minor 
pattern of isolation by distance, indicating that ocean currents and biogeographical breaks are likely 
to be the main factors shaping genetic structure and connectivity of E. radiata on the North Island. 
We propose two main ecoregions (Northern: Northland and Bay of Plenty, and Southern: Wellington) 
for translocation of E. radiata for aquaculture. 

 



 

Seeding density impacts important responses in the GreenshellTM 
mussel, Perna canaliculus. 

Carrie AR Reyden1, Paul M South2, Natalí J Delorme2, Rodney Roberts3, Andy Day3, J David 
Aguirre1  

1 School of Natural and Computational Sciences, Massey University, Auckland 0745, New Zealand 
2 Cawthron Institute, Nelson 7042, New Zealand 
3 Shellfish Production and Technology New Zealand Ltd, P.O. Box 10022, The Wood, Nelson 7047, New Zealand 

Abstract: The GreenshellTM mussel, Perna canaliculus, is New Zealand’s most important aquaculture 
species. Unfortunately, seeding of young mussels can be inefficient and losses are common. Modifying 
seeding density has been proposed as a method to manage losses of seed mussels, with possible 
beneficial mechanisms including biofouling prevention or reduction of intraspecific competition that 
could modify stress levels and impact the abundance and quality of the seed mussels. Here, we 
analysed the impact of seeding density (low - 2577, intermediate - 5154, and high - 10309 mussels per 
metre of rope) on P. canaliculus physiological stress markers (total antioxidant capacity (TAC) and lipid 
peroxidation (LP)) and abundance in a spatially and temporally structured experimental design. 
Overall, seeding density had no consistent effects on oxidative stress markers despite spatial and 
temporal variations in TAC and LP. However, losses of mussels were greater at high density, although 
their overall abundance was still greatest in this treatment at the end of the experiment. Modifying 
seeding density therefore appeared to offer a trade-off between decreasing overall losses and 
maintaining greater abundances of mussels, despite inconsistent effects on their levels of oxidative 
stress. 

 

Green-lipped mussel farms as habitat for local fish recruitment and 
feeding.  

Lucy Underwood, Andrew Jeffs 

The Nature Conservancy, The University of Auckland.  

Abstract: Restorative aquaculture is an emerging approach which seeks to increase the ecological 
benefits from conducting aquaculture activities in coastal environments. For example, green- lipped 
mussel farms operate as three-dimensional artificial habitats in coastal waters, and therefore can 
contribute direct supporting services for fish populations. Likewise, the co-culture of seaweeds and 
mussels can enhance the restorative potential of mussel lines by increasing productivity and trophic 
interactions. Fish are known to be attracted to mussel farms, however, there is a lack of understanding 
of how fish utilise mussel farms as a habitat. Importantly, there is a need to understand the 
recruitment potential and feeding biology of fish within mussel farms, and to begin to quantify how 
important these habitats are for the life history strategies of local fish populations. This research is 
using standardised recruit collectors to measure fish recruitment within mussel farms and adjacent 
natural habitats, as well as fish gut and stable isotope analyses to understand feeding biology of the 
most common fish species. This study will be useful for informing management strategies that can 
enhance the ecological contributions of mussel farm aquaculture, in northern New Zealand. These 
findings may also help in providing a greater understanding of the ecological role of aquaculture 
activities in coastal waters.  

 

  



 

Designing structures to farm green-lipped mussels in open-ocean 
environments. 

Malcolm Smeaton, Kevin Heasman, Nick Scott 

Cawthron Institute 

Abstract: Green-lipped mussel farming mostly takes place in nearshore or inshore sheltered 
environments. Expanding this industry nearshore is difficult due to competing stakeholder use of this 
limited water space. Industry must look at farming in exposed offshore waters if growth is to continue. 
This calls for innovative and robust farming structures capable of withstanding this high energy 
environment while still being easy to operate. Full-scale physical testing of new offshore structures is 
costly and time-consuming but numerical modelling is inexpensive and fast. As part of the MBIE-
funded Enabling Open Ocean Aquaculture program, Cawthron has undertaken an iterative design 
process for new structures that are capable of farming green-lipped mussels in offshore New Zealand 
waters. Structures have been modelled using a line-based finite-element model (OrcaFlex) in a range 
of wave and current intensities and directions that range from ‘typical’ conditions to 30-year storm 
events. This process permits rapid prototyping by quickly identifying solutions to problems and means 
bad ideas fail fast rather than turn into rabbit holes. Our modelling framework lets us optimize 
elements of structural design before undertaking costly physical testing and the vast amount of 
information generated means we can fully understand how our designs respond to different 
hydrodynamic conditions.  

 

Developing trigger values for a Northland mussel farm. 

Pete Wilson 

4Sight Consulting 

Abstract: The demand for sustainably produced food has increased to accommodate a growing global 
population. In New Zealand, mussel farming is a key producer of such food. Substantial research and 
monitoring has been conducted over the years to assess the effects of mussel farming on the marine 
environment and the effects are now considered well understood. In an ideal world, a baseline survey 
would be conducted in a proposed mussel farming area to understand the existing environmental 
state. Conditions would be included in a resource consent that are explicit about the acceptable level 
of environmental effects that the mussel farm could have; this isn’t always, or often, the case. I began 
working with Westpac Mussels on a farm in Northland that had been granted consent but had not yet 
been developed. The consent was silent on the level of effect that would be considered ecologically 
acceptable and limited ecological information had been gathered from the area. This talk will describe 
the process of developing an appropriate monitoring approach and trigger values for an activity with 
well-understood environmental effects in a location with limited available baseline information. 

 

Thinking outside the can: Developing community-based sustainable 
toheroa aquaculture. 

Phil Ross 

University of Waikato 
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MARES, a replicable pipeline and curated reference database for 
marine eukaryote metabarcoding. 

Vanessa Arranz1, William S Pearman1,2, J David Aguirre1, Libby Liggins1 

1School of Natural and Computational Sciences, Massey University Auckland, Auckland, New Zealand 
2Department of Marine Science, University of Otago, Dunedin, New Zealand 

Abstract: The use of DNA metabarcoding to characterise the biodiversity of environmental and 
community samples has exploded in recent years. However, taxonomic inferences from these studies 
are contingent on the quality and completeness of the sequence reference database used to 
characterise sample species-composition. In response, studies often develop custom reference 
databases to improve species assignment. The disadvantage of this approach is that it limits the 
potential for database re-use, and the transferability of inferences across studies. Here, we present 
the MARine Eukaryote Species (MARES) reference database for use in marine metabarcoding studies, 
created using a transparent and reproducible pipeline. MARES includes all COI sequences available in 
GenBank and BOLD for marine taxa, unified into a single taxonomy. Our pipeline facilitates the 
curation of sequences, synonymising of taxonomic identifiers used by different repositories, and 
formatting these data for use in taxonomic assignment tools. Overall, MARES provides a benchmark 
COI reference database for marine eukaryotes, and a standardised pipeline for (re)producing 
reference databases enabling integration and fair comparison of marine DNA metabarcoding results. 

 

Monitoring and management priorities for New Zealand habitat-
forming bryozoans. 

Hannah Mello, Abigail M Smith 

Department of Marine Science, University of Otago, Dunedin, New Zealand 

Abstract: Bryozoan-dominated biogenic habitat is both abundant and diverse on New Zealand’s 
continental shelf, covering an estimated seafloor area >1500 km2. Bottom fishing has caused a 
decrease in abundance of bryozoan thickets around New Zealand, although the extent of this damage 
is unknown. It is thought that a marine reserve, where bottom fishing is restricted, will prevent 
additional damage to the bryozoan colonies and allow previously damaged colonies to recover. It is 
uncertain, however, what “recovery” might look like for New Zealand habitat-forming bryozoans. 
Nationally, protected areas intended to protect bryozoans have no specific monitoring programs or 
recovery targets, making it impossible to quantify success of management practices. New marine 
reserves need well-defined, informed management goals, statistically-sound monitoring strategies, 
and a thorough understanding of the biology and ecology of target species to make reasonable 
management decisions that result in positive outcomes for the ecosystem engineers (i.e., habitat-
forming bryozoans). Further, reserves require adequate baseline data that describe the health and 
distribution of its habitat types, so that change can be quantified and management methods can be 
adapted. Here, we discuss some of New Zealand’s habitat-forming bryozoans in the context of marine 

management and suggest further research essential to their preservation in the future. 

Biodiversity of marine parasites in NZ: What don’t we know?  



 

Jerusha Bennett, Bronwen Presswell, Robert Poulin  

University of Otago 

Abstract: A full account of the world's species is important for understanding how natural systems are 
structured, how they function and how they will respond to natural and anthropogenic pressures in 
the future. Despite the well-known importance of parasites in natural systems, they are too often 
underrepresented in studies on biodiversity and ecological functioning. In this talk, I provide an 
overview of the current state of our knowledge on the biodiversity of parasites that live inside marine 
animals in New Zealand (NZ) based on a recently compiled database. We report that records of 
parasitic helminths within NZ are few and a large proportion of parasites are taxonomically 
unresolved. Few parasites have their whole life cycles resolved, and the majority are only reported 
from one host species at one life stage. Most endemic animals are yet to be investigated for helminths 
and there is likely an abundance of endemic parasite diversity yet to be discovered. Host species of 
greater conservation concern are being investigated for helminths less frequently than species of low 
conservation concern. We conclude that little is known about parasitic helminths in NZ’s marine 
environment and make recommendations on how to improve this situation. 

 

Disentangling deep-sea diversity: A comparison of fish communities 
using functional traits. 

Victoria G Carrington1*, Yvan Papa1, Chelsey M Beese1, Jessica Hall1, Raphaël Covain2, Peter 
Horn3, Monique A Ladds4, Alice Rogers1 

1School of Biological Sciences, Victoria University of Wellington, Wellington 6012, New Zealand 
2Natural History Museum of Geneva, Geneva, Switzerland 
3National Institute of Water and Atmospheric Research, Greta Point, Wellington 6021, New Zealand 
4Marine Ecosystems Team, Department of Conservation, Wellington, New Zealand 

*Email: torycarrington@gmail.com 

Abstract: As exploitation of marine ecosystems continues, understanding functional diversity is vital. 
Diversity contributes to the resilience of a system and is linked to ecosystem efficiency and 
functioning. Many of New Zealand’s fisheries exploit deep-sea ecosystems, yet their functional 
diversity and ecosystem functioning remains understudied. We compare the functional diversity of 
entire fish communities in a shallow-water region with a deep-sea region for further insight into the 
differences across four key ecological functions: locomotion, habitat use, feeding, and life history. Our 
results show that overall, the shallow-water and deep-sea ecosystems had equal diversity. Differences 
across the functions highlight higher diversity of habitat utilisation by deep-sea fish, while lower 
diversity in feeding suggests deep-sea fish tend towards generalist diets, likely driven by low food 
availability. Deep-sea fish displayed an increased range of locomotive traits in our analyses, but this 
conflicts with existing evidence and warrants further study. Life history results suggest deep-sea fish 
exhibit higher clustering of traits, indicating potential under-utilisation of life history strategies in the 
deep-sea. Our results demonstrate that although deep-sea fish communities have similar levels of 
diversity to shallow-water communities, the traits that structure this diversity differ, and therefore, 
the systems may respond to exploitation differently.  

 

Predicting how sea level rise will alter estuarine biodiversity and 

functioning. 

Olivia Dixon1, D Clark2, J Gammal1, J Ellis1, C Pilditch1 

mailto:victoria.g.carrington@gmail.com


 

1University of Waikato 
2Cawthron Institute 

Abstract: Sea-level rise (SLR) induced by anthropogenic climate change is likely to have significant 
implications for coastal ecosystems. New Zealand’s estuarine intertidal habitats may be particularly 
vulnerable, as even small increases in sea-level may result in extensive habitat loss. There is currently 
a lack of studies exploring the potential ecological impacts of SLR in estuaries. By analysing data from 
two benthic ecological surveys (n=120 sites) that spanned the full depth range of Tauranga Harbour, 
we aim to examine how species distribution may respond to future SLR scenarios. Initial results 
indicate significant differences in benthic community structure between intertidal and subtidal sites, 
with Amphipoda and Spionidae contributing most to dissimilarity (14.62% combined). Generally, 
subtidal sites exhibited greater species richness than intertidal sites (139 vs 96 species, respectively), 
with 60 species in common. Conversely, Shannon’s diversity indices for subtidal and intertidal sites 
were similar (2.7 vs 2.8). Our findings suggest that even a slight rise in sea-level will influence species 
distribution. Future work will focus on species trait analyses to explore implications for ecosystem 
functionality. Understanding how macrofaunal community structure and functions vary with SLR will 
be critical for predicting how our estuarine ecosystems respond to climate change.  

 

Deep reef discoveries: Exploration of biodiversity in the Bay of 
Plenty. 

Emma Donald¹, Phil Ross¹, Chris Battershill¹, Josie Crawshaw² 

¹University of Waikato 
²Bay of Plenty Regional Council 

Abstract: Recent court decisions have established that the RMA and Regional Councils have a role to 
play in managing indigenous marine biodiversity. One of the challenges that Councils now face is 
obtaining sufficient information about the biodiversity present in their marine ecosystems to put in 
place appropriate plans and policy for sustainable management. This lack of information is particularly 
apparent in deeper coastal reefs. These deeper reefs are beyond the 30m limit of scientific scuba 
divers, yet shallower than the regions covered by deep sea biodiversity cruises (e.g. Oceans 20/20). At 
depths between 30 and 70 m, these reefs are just beyond our reach, and largely remain a mystery. To 
begin building our knowledge of the marine biodiversity in the Bay of Plenty, this study aimed to 
investigate the benthos of Nukutai, a reef at the northern end of Motiti Island. A drop camera was 
used to record video transects at depths of 40–50 m. Video analyses revealed a high level of diversity 
at Nukutai, including 99 species of porifera, ascidians, fish, echinoderms, hydrozoa, cnidaria and 
bryozoa. This assemblage included ten possibly new, and two probably new, porifera and ascidian 
species (pending confirmation) as well as four naturally rare and six naturally uncommon porifera 
species. The mixed assemblage of fish and sponge species with northern and southern affinities 
provides evidence of the East Auckland Current and the Wairarapa Eddy both having an influence in 
the Bay of Plenty. 

  



 

Biodiversity 2 
The effect of turbidity on biodiversity-multifunctioning 
relationships. 
Johanna Gammal1, Judi Hewitt2 3, Rebecca Gladstone-Gallagher4, Simon Thrush4, Emily 
Douglas2, Drew Lohrer2, Conrad Pilditch1 
1School of Science, University of Waikato, Hamilton, New Zealand  
2National Institute of Water and Atmospheric Research, Hamilton, New Zealand 
3Department of Statistics, University of Auckland, Auckland, New Zealand 
4Institute of Marine Science, University of Auckland, Auckland, New Zealand 

Abstract: Coastal zones are affected by numerous stressors (e.g. sediment inputs, shellfish harvesting, 
eutrophication) and the cumulative effects of these stressors may result in pronounced changes in the 
functioning of ecosystems. Elevated turbidity, due to for example changes in sediment loading or an 
increased algal production in the water column, is a common sign of degrading conditions within an 
estuary. The subsequent reduced light availability at the seafloor can have extensive effects on the 
functioning and the underpinning components of the ecosystems. In order to investigate cumulative 
effects of turbidity on biodiversity-ecosystem function relationships, we performed a large-scale field 
experiment measuring multiple ecosystem functions in 15 estuaries along a turbidity gradient across 
the length of New Zealand. Results indicated clear thresholds in light levels at the seafloor in relation 
to the biodiversity-ecosystem multifunction relationships. The multifunctioning in turbid and 
moderately turbid ecosystems increased with higher levels of biodiversity, while the functioning in 
low-turbidity ecosystems remained constant, which suggests that less turbid systems are more 
resilient against biodiversity loss. This emphasizes the need for a holistic ecosystem-based 
management framework around our coastal zones to be able to maintain low levels of turbidity and 
diverse macrofauna communities.  

Effects of foundation species on estuarine biodiversity across 
latitudes and seasons. 

Derek Gerber, Mads Thomsen  

Marine Ecology Research Group, School of Biological Sciences, University of Canterbury, New Zealand 

Abstract: Foundation species like seagrasses, seaweeds, and bivalve shells, typically positively affect 
biodiversity in estuarine ecosystems. Relatively little is known about such effects around the South 
Island of New Zealand and how impacts on biodiversity from foundation species vary in space and 
time. To address this, we sampled different tidal elevations in estuaries along a 5° latitudinal gradient. 
To complement large-scale surveys, we also did finer-scale seasonal surveys around Banks Peninsula. 
In each estuary, we measured the abundance of foundation species and recorded their associations 
with other species. Seagrass abundance was greatest in southern regions, while other foundation 
species were evenly distributed across the latitudinal gradient. We found strong effects of tidal 
elevation across latitudes and seasons, where the presence of foundation species had the strongest 
positive effects on biodiversity in the central latitudinal region during winter. Our results also highlight 
that dead shells also positively affect many animal species. Compared to previous work in the same 
regions we found lower taxonomic richness and animal abundance, potentially due to thermal stress 
from several unusually hot summers. To better understand how estuaries may be affected by 
compound stressors in the future, it is important that baseline data is collected across spatiotemporal 
scales. 

 



 

Eukaryotic plankton diversity across New Zealand EEZ. 

Andrés Gutiérrez-Rodríguez1, Adriana Lopes-Dos Santos2, Karl Safi3, Fabrice Not4, Ian 
Probert4, Jaret Bilewitch1, Debbie Hulston1, Matthew Pinkerton1, Scott Nodder1 

1National Institute of Water and Atmospheric research, Greta Point, Wellington, New Zealand 
2Asian School of the Environment, Nanyang Technological University, Singapore 
3National Institute of Water and Atmospheric Research, P.O. Box 11-115, Hamilton, New Zealand 
4CNRS, Sorbonne Universite, UMR 7144 Station Biologique de Roscoff, Roscoff, France 

Abstract: Lower food-web planktonic protists (single-celled eukaryotes) include key primary 
producers (phytoplankton) and consumers (zooplankton) in oceanic waters. Protist communities are 
extremely diverse taxonomically and functionally which influences their contribution to trophic and 
biogeochemical fluxes. Little is known, however, about the spatial variability of protist communities 
in oceanic waters around New Zealand. Here we use DNA metabarcoding of 18S rRNA gene to 
characterise the composition of these communities across contrasting subtropical (ST) and 
subantarctic (SA) water masses and investigate the distribution of the most prominent taxa in relation 
to physical and chemical variability. We analyzed 482 samples collected during 12 oceanographic 
voyages (2009–2017) east of New Zealand between 33 and 58 S. Species richness decreased with 
latitude and temperature (p<0.0001) while species composition also clustered according to water 
masses with salinity being the best predictor (PERMANOVA, R2=0.21). Dinoflagellates dominated 
metabarcoding data (34% of total reads) followed by Chlorophyta (27%) with diatoms (7%), 
haptophytes (7%), and pelagophytes (3%) having lower contributions. The consistent differences 
between water masses and within these groups, indicate there is water-mass specificity and distinct 
ecological preferences that will affect trophic and biogeochemical fluxes associated with major water 
masses around New Zealand. 

 

Sentinels of change: Biodiversity monitoring using environmental 
DNA from filter-feeding organisms. 

Gert-Jan Jeunen1, Jasmine Cane2, Miles Lamare3, Neil J Gemmell1 

1Department of Anatomy, University of Otago, P.O. Box 56, Dunedin, 9054, New Zealand 
2ARC CoE for Coral Reef Studies, James Cook University, Bld32.131, Townsville, 4811, Australia 
3Department of Marine Sciences, University of Otago, P.O. Box 56, Dunedin, 9054, New Zealand 

Abstract: Aquatic environmental DNA (eDNA) surveys have provided accurate biodiversity 
assessments in recent years, a tool in assessing and understanding the outcomes of environmental 
change. Large-scale implementation of eDNA surveys, however, are hindered by time-intensive field 
and laboratory protocols. For example, water filtration processing times are the main bottleneck 
during sample collection. Recently, eDNA was retrieved from marine filter feeders, a discovery that 
potentially circumvents scalability issues surrounding aquatic eDNA approaches. Here, we determined 
the ability and efficiency of filter-feeding organisms to accumulate eDNA of the surrounding 
environment. We compared vertebrate diversity obtained from sponges and mussels to aquatic eDNA, 
as well as to traditional diver surveys along a vertical transect in Doubtful Sound. By detecting 
migratory (e.g., blue whale – Balaenoptera musculus) and terrestrial organisms (e.g., brown kiwi – 
Apteryx rowi), as well as residing fish populations (e.g., butterfly perch – Caesioperca lepidoptera), 
eDNA from water and filter feeders detected more vertebrates compared to the diver survey. 
Furthermore, both eDNA surveys displayed similar beta-diversity patterns and identified the zonation 
pattern induced by the near-permanent halocline. Filter feeders are promised to facilitate large-scale 
eDNA survey implementation by circumventing the long process of water filtration, thereby providing 
essential information for effective management responses. 



 

 

Shaping up: Using morphometric methods to differentiate lineages 

of the Mytilus (Blue mussel) congeners. 

Lorenzo Gabriel Ortega Ravalo, Jonathan Gardner 

Victoria University of Wellington 

Abstract: Blue mussel (Mytilus sp.) taxonomy is contentious due to the hybridization of congeners 

within the Mytilus edulis species complex. Mytilus aoteanus, the New Zealand blue mussel, is generally 

referred to as a synonym of M. galloprovincialis, the invasive Mediterranean mussel, despite genetic 

evidence that M. aoteanus is distinct from other Mytilus species. The goal of this study is to 

supplement previously conducted genetic analysis by predicting the taxa of pre-genotyped individuals 

using shell shape and shell traits. Specimens were analysed using Discriminant Function Analyses, 

which groups individuals into genotypes based on morphometric measurements associated with shell 

contours and traits. Native populations were found to be morphometrically distinct from invasive 

populations. Mainland M. aoteanus could be identified up to 77.5% accuracy and offshore M. 

aoteanus could be identified up to 97.37% accuracy from a sample size of 289 individuals. Despite 

phenotypic similarity between congeners, this study displays that geographically isolated Mytilus 

representatives exhibit morphometric variation that complements previously conducted genetic 

analysis. Morphology as a means of differentiating Mytilus congeners is cost efficient and could be 

used as an alternative to molecular methods. Conversely, using molecular methods to supplement 

morphological analyses allow for a robust dataset that can be built upon further. 

 

Productivity and biodiversity of seagrass and unvegetated intertidal 
flats in Tauranga Harbour. 

Emily Douglas1*, Richard Bulmer1, Kelly Carter1, Sarah Hailes1, Iain MacDonald1, Jack 
Massuger1, Drew Lohrer1 

1National Institute of Water & Atmospheric Research, PO Box 11115, Hilllcrest, Hamilton 3256 
* Corresponding author (emily.douglas@niwa.co.nz)  

Abstract: Seagrass meadows are highly valued ecosystems globally, known to support ecological 
communities by providing habitat and ecosystem functions such as carbon and nutrient cycling. Loss 
and degradation of seagrass meadows is evident throughout New Zealand due to increasing stressors, 
especially turbidity and nutrient enrichment. This study presents the first use of Aquatic Eddy 
Covariance techniques for intertidal productivity measurements in New Zealand. We measured 
seabed productivity and respiration inside a seagrass meadow and in an adjacent unvegetated 
sandflat using over a 48 hr period in order to explore relationships between productivity and 
biodiversity in different habitats. During the day, the seagrass meadow was highly productive, 
however respiration constantly exceeded production within the unvegetated sandflat. More 
surprisingly, respiration (during the night) was also higher in the unvegetated habitat than within the 
seagrass meadow. This was linked to higher organic material and macrofaunal respiration within the 
unvegetated sediment. Our work extends the knowledge of soft sediment ecosystems in Tauranga 
Harbour and their importance to the wider ecosystem in the context of potential further seagrass loss 
or expansion. Further data checking and analyses of discrepancies with other methods (e.g., 
chambers) are critical next steps. 
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Identifying invasive species management opportunities in New 
Zealand's recreational vessel network. 

Kyle Hilliam1,2, Eric Treml1, Oliver Floerl 2 

1 Deakin University  
2 Cawthron Institute 

Abstract: Marine invasive species threaten global biodiversity and have negative economic impacts. 
One pathway for the introduction of invasive species is recreational vessels. More than 15,000 
permanently moored recreational vessels are domiciled in over 40 marinas and thousands of moorings 
around New Zealand. As recreational vessels can transport invasive species through hull fouling and 
bilge water, understanding their movements and domestic connections is important for effective 
management. A network-based framework was used to create a recreational vessel transport network 
among New Zealand's marinas and moorings. Recreational vessel movements within the network 
were simulated as a function of overwater distance, empirical data on boating behaviour, popularity 
of domestic destinations, and known patterns of seasonality. Within our simulated network, we found 
several strong corridors between coastal harbours, as well as identified marinas within the network 
that act as invasion hubs. Network-based centrality measures and degree distributions helped 
characterise spread dynamics within the network. This network-based framework is currently being 
applied to spatially explicit movement data from ongoing surveys of domestic recreational vessel 
owners, with findings providing a vital tool to support invasive species monitoring and management. 

 

Undaria Pinnatifida In Breaksea Sound, Fiordland: Removal impacts 
of the invasive kelp. 

Gabrielle R Keeler-May, Matthew J Desmond, Christopher D Hepburn 

University of Otago, Department of Marine Science (gaby.keelermay@otago.ac.nz) 

Abstract: The rate of introduced species has reached its highest level in recent years, particularly algae 
species, thus intensifying the pressure on marine systems to adapt quickly to change. Aquatic species 
are some of the more difficult introductions to manage, forming dense colonies that increase biomass 
pools quickly. Ecological impact research is important to advise invasive management plans. This study 
was conducted from 2019–2021 in the Fiordland Marine Area. This area is valued as being mostly 
untouched wilderness, but the invasive kelp Undaria pinnatifida was first recorded in Sunday Cove in 
2010 and has continued to spread. To evaluate the impact of removing the invader, we completed 
large-scale invasive removals using a multiple before-after control-impact (MBACI) design at 18 sites 
within Breaksea Sound. All work was completed in the subtidal between the 0.5-8m depth. In 2019, 
we removed 629.42 kg of Undaria from approximately 9173.5m2. One year after initial removal, there 
was an 11.4% decrease in abundance and a life stage shift from an adult to a juvenile dominated 
population, as well as a 70.7% decrease in total invasive biomass. We will return to the same sites in 
late 2021 for a final survey and removal to complete our impact assessment. 
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Framework for compiling quantifications of marine biosecurity risk 
factors by vessel type. 

Mimi Tzeng1, Oliver Floerl2, Anastasija Zaiko1,2 

1University of Auckland 
2Cawthron Institute 

Abstract: Global cargo vessel movement facilitates the spread of marine non-indigenous species (NIS) 
beyond their natural ranges. Authorities tasked with preventing incursions of NIS must proactively 
assess the risks associated with marine shipping and identify vessels of particular concern to optimize 
border interventions. Different vessel types have different structural and operational characteristics 
that affect their overall level of marine biosecurity risk. Several recent studies have examined subsets 
of vessel types or vessel characteristics for their ability to spread NIS. In this study, we integrate 
available empirical data on a wide range of vessel types and characteristics to develop a framework 
that allows systematic quantification of the relative risk of NIS transfer by common vessel types. To 
demonstrate a potential application of our framework, we applied it to vessel visit data for New 
Zealand’s ports, and assigned a relative risk level per port based on the vessel types that visited. The 
resulting per-port risk levels showed high consistency with the results of a benchmark study which 
employed state-of-the-art risk modelling approaches. Our framework is based on globally relevant 
data, simple to implement, and can be applied to any scientific or policy question where vessel type 
related marine biosecurity risk factors are important. 

 

RPA-based point-of-need detection assay for the invasive 
Mediterranean fanworm Sabella spallanzanii. 

Martin Zirngibl1, Ulla von Ammon1, Xavier Pochon1,2, Anastasija Zaiko1,2 

1Cawthron Institute, Nelson, 98 Halifax Street, The Wood, Nelson 7010, New Zealand 
2University of Auckland, Auckland CBD, Auckland 1010, New Zealand 

Abstract: The invasive Mediterranean fanworm Sabella spallanzanii is a notifiable organism under 
New Zealand’s Biosecurity Act. Since its first detection in 2008, great effort and financial resources are 
put into surveillance and removal of individuals to contain population growth and spread. In that 
context, sensitive molecular detection techniques gain great interest and are being increasingly tested 
for the fanworm detection in marine high-risk sites (i.e. ports and marinas) around New Zealand. 
However, conventional molecular detection via PCR assays from environmental DNA (eDNA) samples 
requires specific laboratory resources and scientific expertise. This restricts the wider applicability of 
this approach by biosecurity practitioners. In order to provide end-users with a fast, easy, and highly 
specific way to detect S. spallanzanii directly at the site of interest, a recombinase polymerase 
amplification assay (RPA) was designed for read-out with lateral flow detection. RPA generates 
amplification within 20 minutes at 37–39°C, which makes it possible to run assays hand-held. Because 
of this, RPA presents an excellent tool for point-of-need (PON) applications in targeted biosecurity 
surveillance. Here we present the results of the successful development of an RPA assay for S. 
spallanzanii and validation of its PON applicability with different end-user groups. 

 

  



 

The correlations between bioactivity and marine invader success in 
native and non-native ascidians. 

Yanika Te Paea Reiter, Christopher Battershill 

University of Waikato 

Abstract: The fight for the occupancy of bare space in sessile marine communities often sees sessile 
invertebrates employ chemical warfare (allelochemistry) to maintain a successful position relative to 
vital resources. It is hypothesized that non-native invertebrates are better equipped with such 
chemical warfare, and thus their bioactive compounds are promising candidates for practical 
applications of anti-tumor drug production in the agrichemical/biomedicinal field. Colonial ascidians 
are the chosen test species for this research due to their abundance and ability to occupy substrate, 
species diversity and their potential to produce alleochemicals. The MBIE (Ministry of Business, 
Innovation and Employment) funded research project endeavors to locate any bioactive pathways in 
colonial ascidians and reduce the uncertainty around their allelochemistry. The work also seeks to 
prove that the production of bioactive compounds is a trigger response, not an innate product and 
furthermore elude whether the presence or absence of microbacteria in colonial ascidians can 
influence bioactive production using metagenomics. This will be achieved by finding any possible 
correlations between bioactivity and marine invader success through vigorous in vivo and in situ 
sampling, leading to fast track applications and efficient options for marine bioactive use in the future. 

 

 

Developing a national strategy for domestic marine biosecurity – 
connecting science to strategy. 

Sophia White, Emma Hill, Abraham Growcott 

Biosecurity New Zealand 

Abstract: Biosecurity New Zealand is leading the development of a National Strategy for Domestic 
Marine Biosecurity. An effective strategy needs to be built on a clear understanding of the problem 
and the actions required to deliver system change. This session will introduce the following question: 
How can we work together to ensure we are identifying and addressing systems gaps, prioritizing our 
research efforts, and that the outputs of research are applied to improve domestic marine 
biosecurity? The session will be followed by a questionnaire to gather audience insight to inform the 

strategy development. 

 

  



 

Cleaning up our act – development of a vessel hull biofouling 

characterisation tool. 

Kathy Walls1, S Happy2, I Davidson3, O Floerl3. 

1 Biosecurity New Zealand  
2 Auckland Council 
3 Cawthron Institute 

Abstract: The movement of introduced pests on the submerged surfaces of vessels within New 
Zealand poses significant biosecurity risks to our marine environment. For example, most incursions 
of the Mediterranean fanworm (Sabella spallanzanii) to locations outside the Waitemata Harbour post 
2010 can be attributed to vessels with poorly maintained hulls translocating the organism. Incursions 
of marine pests, including instances of secondary spread and their resulting impact footprint, may be 
avoided if hull biofouling management standards are used to curtail species transfers via this pathway. 
The Level of Fouling (LOF) rank scale, developed in 2005, has been used over the past decade to 
support pathway management measures (including coastal plan rules) by an increasing number of 
agencies and jurisdictions. However, there is no resource available to ensure its correct and effective 
application by end users. A consortium comprising science and regulatory partners have initiated a 
project to standardise the LOF approach and develop guidance and a tool to strengthen its application. 
We will outline the approach being taken to develop the tool for rapid and effective assessments of 
submerged surfaces to inform decisions on vessel hull cleaning and biofouling management. 

 

  



 

Biotechnology 

Development and validation of molecular biomarkers for the green-

lipped mussel, Perna canaliculus. 

Camille G Baettig1,2, Andrew Barrick1, Martin Zirngibl1, Kirsty F Smith1, Gavin Lear2, Louis A 
Tremblay1,2 

1 Cawthron Institute 
2 University of Auckland 

Abstract: Historically, New Zealand has had lower levels of environmental contamination relative to 
the rest of the world. Therefore, sublethal endpoints, or biomarkers, may be necessary to predict 
potential environmental impact. Although the internationally established ecotoxicology model, 
Mytilus galloprovincialis, occurs across New Zealand, Perna canaliculus, has a broader ecological niche 
and can thrive in soft sediment, which may lead to exposure to sediment bound contaminants that M. 
galloprovincialis may not interact with. The aim of this research was to develop and validate RT-qPCR 
primers for P. canaliculus, targeting a suite of genes for various mechanisms of toxicity. Perna 
canaliculus was exposed to two reference contaminants, benzo[α]pyrene and copper, known to 
induce sublethal responses in M. galloprovincialis. This study found modulation of oxidative stress, 
xenobiotic transfer, and genotoxicity genes which is consistent with results reported for other mussel 
species. These results demonstrate that P. canaliculus could be used as an indicator species for 
environmental risk assessments. Additionally, membrane transport genes were modulated after 
exposure to both copper and benzo[α]pyrene, suggesting these chemicals have other mechanisms of 
toxicity that have not been fully explored. This is the first study to implement gene expression 
biomarkers for P. canaliculus in an ecotoxicological context. 

 

Diet metabarcoding for grazing fishes: Remedy or rabbit hole?  

Kendall D Clements, Aimee L van der Reis 

School of Biological Sciences, University of Auckland 

Abstract: Diet metabarcoding can yield dietary data with a high degree of taxonomic resolution even 
when samples of ingested material are limited in volume and highly degraded. To date, few diet 
metabarcoding studies have been conducted on marine grazing fishes, i.e. fish that ingest complex 
mixtures of foods and often have trituration mechanisms that hamper conventional gut content 
analysis. We amplified 16S v3–v4 and 18S v4 ribosomal RNA gene regions from pharyngeal contents 
of 196 samples from 45 parrotfish species. Amplicons were sequenced using an Illumina MiSeq and 
taxonomic assignment utilized the curated SILVA database. Our 16S data mainly represented ingested 
bacteria, including cyanobacteria that are considered important dietary targets for parrotfishes. The 
16S data also included a range of chloroplast sequences from various photoautotrophic organisms. 
The 18S data represented an enormous variety of eukaryotic taxa including red algae, green algae, 
dinoflagellates, sponges, coral, tunicates, crustaceans and nematodes. Extraction bias, primer bias, 
gene copy number bias, the likely presence of eDNA and the limitations of sequence databases 
complicate the verification and interpretation of these data, especially quantitatively. We argue that 
multiple methods are required to characterise diet in grazing fishes, particularly when feeding involves 
ingestion of macrophytes along with targeted epiphytes. 



 

Applications of Third Generation Sequencing to support 
management of NZ Flat oysters. 

Guillermo Rodriguez-Piccoli1, 2, Z Hilton2, N King2, J Gardner1, PA Ritchie1 

1Victoria University of Wellington, Wellington, New Zealand 
2Cawthron Institute, Nelson, New Zealand 

Abstract: NZ flat or “Bluff” Oysters (Ostrea chilensis) are a Taonga species and an important marine 

fishery in New Zealand. The species is found in locations throughout the North and South Islands, and 

in Chile. In the main fishery near Bluff, the endemic pathogen Bonamia exitiosa has been responsible 

for reducing stocks to <10% of pre-epidemic biomass. Recently, another exotic Bonamia species 

caused mass mortalities in Marlborough and led to the shutting down of New Zealand’s flat oyster 

farms. In other similar situations, assisted selection of hatchery oysters for pathogen resistance has 

been used to breed resistant strains. However, mutations and inbreeding can increase genetic load. 

To be better prepared to manage O. chilensis in NZ, we have determined the whole genome sequence 

and begun a study of genome-wide levels of variation. A de novo reference genome has been 

assembled using highly accurate long-read DNA sequencing and annotated using transcriptome 

sequences and gene modelling. Our preliminary results show a genome size of approximately 1 Gb 

and GC content of 35%, comparable with other fully sequenced oyster species like Ostrea lurida, 

Crassostrea gigas and C. virginica. The next step is to assess levels of variation and determine 

population genomic structure. 

 

Exploring traditional practices of bivalve translocation: A 
multidisciplinary approach. 

Vanessa Taikato, Phil Ross 

University of Waikato 

Abstract: It has recently been hypothesised that toheroa (Paphies ventricosa) were translocated, by 
pre-European Māori, from Te Tai Tokerau of Te Ika-a-Māui (the West Coast of the North Island), to 
Murihiku of Te Waipounamu (the southernmost coast of the South Island), giving rise to a 
contemporary toheroa distribution generally considered today to be natural. A multidisciplinary 
approach has been used to further explore evidence for or against the feasibility of such a feat. The 
research presented here has incorporated archaeology, traditional knowledge, biology, phycology and 
microbiology to examine the theory of long distance, prehistoric shellfish translocation. A large focus 
of this presentation will examine the use of a traditional kelp bag, pōhā (made from Durvillaea sp.); 
an innovative and natural technology developed by southern Māori. Experiments were developed to 
assess the physiological and bacterial implications of using pōhā to hold live toheroa. These 
experiments address questions regarding the potential health benefits of holding shellfish in fresh 
pōhā and the results are placed in the wider context of pre-historic transport and translocation of live 
bivalves.  

 

  



 

An experimental framework for assessing the capture of 

environmental DNA and RNA. 

Anastasija Zaiko1,2, Ulla von Ammon1, Jacqui Stuart1, Kirsty F Smith1,3, Richard Yao4, Melissa 
Welsh4, Xavier Pochon1,2, Holly Bowers5 

1 Cawthron Institute, 98 Halifax Street, Nelson, New Zealand 
2 Institute of Marine Science, University of Auckland, Private Bag 92019, Auckland, New Zealand 
3 School of Biological Sciences, University of Auckland, Private Bag 92019, Auckland, New Zealand 
4 Scion, Titokorangi Drive Formerly, Longmile Road, Whakarewarewa, Rotorua 3010, New Zealand 
5 Moss Landing Marine Laboratories, San Jose State University, Moss Landing, California, 95039 USA 

Abstract: Environmental DNA and RNA (eDNA and eRNA) are increasingly being used for biodiversity 
assessments and monitoring complex ecosystems. Although there is still no consensus on a 
standardized workflow for processing waterborne eDNA/eRNA samples, the common practice is to 
concentrate nucleic acids (NAs) via filtration. Yet, comparative studies that evaluate the efficiency of 
different filtration techniques are lacking, restricting informed decision-making around an optimized 
sampling approach. Here, we present a comparative study using an easily cultured microalgal species 
(Alexandrium pacificum) as a proxy for testing the effectiveness of different filter membranes 
(cellulose acetate membranes of 5 μm, 1.2 μm or 0.45 μm pore size, and 1.2 μm pore size positively 
charged nylon membrane) in the context of targeted NA fractions (whole cells, partially lysed cells, 
naked NAs). An efficiency analysis was applied to evaluate and identify the filtration technique that 
delivered the optimal recovery of signal and use of time resources. There was no statistically 
significant difference between membranes for capturing DNA signal from intact and lysed cell 
treatments. However, positively charged nylon membranes were more efficient in capturing naked 
NAs. In terms of time effort and volume processed, the larger pore size cellulose membranes achieved 
the highest efficiency rating.  

 

Development of biomaterials from sustainably produced 
macroalgae feedstocks. 

Nethmie Jayasooriya1, Marie Magnusson1, Rupert Craggs2, Christopher Glasson1 

1 School of Sciences, University of Waikato, New Zealand 
2 National Institute of Water and Atmospheric Research, New Zealand 

Abstract: Macroalgae grown for bioremediation of nutrient rich wastewaters are a suitable feedstock 
to produce a diverse range of products through sequential extraction of the biomass in a biorefinery 
process. Therefore, this study aims to valorise macroalgal biomasses from five species of macroalgae 
(Oedogonium sp., Rhizoclonium sp., Spirogyra sp., Cladophora sp., and Zygnema sp.) cultivated in the 
bioremediation of wastewater. The research will assess the biochemical profiles of biomass produced 
during phycoremediation including the content of lipids, pigments, proteins, starch and fiber. Species-
specific nanocellulose products will be produced and properties such as aspect ratio, crystal structure, 
degree of crystallinity, and thermal stability will be determined. The ultimate goal is to exploit the 
unique properties of the macroalgal cellulose in novel new biocomposites and contribute to the 
material science community in the development of sustainable polymers in the future. 

 

  



 

Adaptive genetic variation shows fine-scale population structure in 
Australasian snapper (Chrysophrys auratus). 

Tom Oosting1, Maren Wellenreuther2,3, Peter Ritchie1 

1Victoria University of Wellington 
2Plant and Food Research Nelson 
3School of Biological Sciences Auckland University 

Abstract: The identification of population structure in marine fish species has been difficult. Teleosts 
often show large population sizes and high dispersal, resulting in high gene flow and low levels of 
genetic differentiation. Conventional genetic approaches involving a small number of genetic markers 
often cannot provide the level of resolution needed to identify reproductively independent 
populations. However, advances in sequencing technologies now allow for the identification of 
millions of genetic markers across the genome. This facilitates the detection of genetic markers that 
resist genetic homogenization between geographic locations. Genomic regions containing such 
genetic markers suggest the presence of adaptive genetic variation associated with adaptation to local 
environments, and could indicate reproductively independent populations. This study used 350 
snapper genomes to investigate levels of neutral and adaptive genetic variation in structuring 
populations across New Zealand. We detected two genetic clusters, and identified potential barriers 
to dispersal at Cape Reinga and Mahia Peninsula. Fine-scale population structure was detected using 
adaptive genetic differences that matched the accepted stock structures. Our results highlight the 
power of a genomics approach in revealing the fine-scale population structure in an important New 
Zealand species. This shows that genomics could play a significant role in fisheries management. 

 

Biotechnological advances: How to understand the language of 
physiology. 

Andrea C Alfaro1, Tim Young1,2, Thao Van Nguyen1, Leonie Venter1 

1Aquaculture Biotechnology Research Group, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 
2Centre for Biomedical & Chemical Sciences, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 

Abstract: Recent advancements in ‘omics’ approaches have opened the door for deep understanding 
of how an organism’s biology works inside cells, biofluids, tissues and organs. The most common 
‘omics’ are genomics, transcriptomics, proteomics and metabolomics, and these have produced a 
wealth of genotype to phenotype research avenues. These approaches are facilitated by rapidly 
expanding bioinformatics capabilities, which allow us to mine huge amounts of data in search for often 
unexpected discoveries. One of the newest ‘omics’, metabolomics (the study of metabolites in a 
biological sample), has shown considerable promise in aquaculture, since it provides a new 
phenotyping tool to understand endogenous metabolic changes in response to stressors, such as 
diseases and environmental perturbations. In addition, specific metabolite biomarkers can be 
generated to diagnose each permutation. Our work with GC-MS-based metabolomics applications on 
marine organisms has allowed us to elucidate molecular mechanisms and markers associated with 
biological responses of haemocytes against pathogens (e.g., Vibrio sp.) and environmental 
contaminants (e.g., copper). We have also characterized metabolic and immunological responses 
(e.g., oxidative stress, apoptosis) of shellfish during mass mortality events. Our results show that 
alterations of some specific metabolites could be used for future development of biomarkers for 
pathogen infections and pollutant-induced stress syndromes.  



 

  



 

Charismatic Megafauna & 

Trematodes 
Multi-species Foraging Associations: Investigating the fine-scale 

foraging behaviours of marine megafauna. 

Wednesday Davis1, Julia Gostischa2, Gaia Dell’Ariccia3, and Rochelle Constantine1,4 
1Institute of Marine Science, University of Auckland 
2University of Pisa, Italy 
3Auckland Council, Auckland 
4School of Biological Sciences, University of Auckland 

Abstract: Multi-species foraging associations (MSFA's) are characterised by the joining of two or more 
species to feed on ephemeral prey patches. Determining the spatial and temporal dynamics of MSFA's 
is essential for understanding species roles in dynamic predator communities. Between September 
2019 and April 2021, 34 independent boat-based surveys with 140 hours of effort were undertaken in 
the Hauraki Gulf. Direct field observations of the foraging behaviours and associations of seabirds and 
cetaceans were collected during 128 MSFA's, with 41.7 hours of observations. Australasian gannets, 
common dolphins, flesh-footed, fluttering and Buller's shearwaters and Bryde's whales were the most 
frequently observed species (in 73%, 55%, 54%, 34% and 22% of MSFA's respectively). Differences in 
MSFA composition can be largely attributed to season (p=0.0008) and cetacean presence (p=<0.0001). 
Gannets and common dolphins have the strongest social affinity indexes; occurring in 50% of MSFA's 
together and both sharing strong relationships with flesh-footed shearwaters in 46.1% and 35.9% of 
MSFA's respectively. Our results provide a baseline for detecting future changes in MSFA community 
composition and highlight marine predators' role in facilitating MSFA formation. We are developing 
machine learning tools to audit fine-scale foraging behaviours from drone footage of MSFA's, 
incorporating the role of sub-surface predator behaviours. 
 

The contribution of seagrass (Zostera muelleri) to the diet of 
Canada geese.  

Michal Ferries, Hazel Needham, Brendan Hicks 

University of Waikato  

Abstract: The extent of consumption of seagrass (Zostera muelleri) by waterfowl in New Zealand is 
poorly known and may cause additional stress to these vulnerable habitats. Canada geese (Branta 
canadensis) were introduced to New Zealand in 1905 and have since increased in numbers, partly due 
to changes in species management. The Waikato Regional Council commissioned this study to 
investigate the consumption of seagrass by Canada geese in Kawhia and Whāingaroa (Raglan) 
harbours as the first step in evaluating potential geese impacts on seagrass habitats. Stable isotope 
analyses of N and C using plasma, red blood cells, and feathers from 82 birds (collected between July 
2019 and February 2021), were used to examine diet over varying temporal scales (days, weeks, and 
months, respectively). The proportion of seagrass in the geese’s diet was evaluated using a Bayesian 
mixing model. Pasture grass was the dominant food source year-round (between 82 and 96%) but the 
dietary contribution of seagrass showed up to a 14-fold increase between winter-spring and summer 
samples. We hypothesise that increased energetic demands following breeding and moult seasons 
(Dec – Jan) may motivate the geese to consume seagrass, which has more available energy and higher 
water content than pasture grass in late summer. 



 

Stable isotopes unravel the feeding mode-trophic position 
relationship in trematode parasites. 

Amandine JM Sabadel1, CD MacLeod2,3 

1Department of Zoology, University of Otago, PO Box 56, Dunedin, New Zealand 
2Department of Zoology, University of British Columbia, Vancouver, Canada 
3Beaty Biodiversity Museum, University of British Columbia, Vancouver, Canada 

Abstract: Stable isotopes have been sporadically used over the last two decades to characterise host-
parasite trophic relationships. The main reason for this scarcity is the lack of an obvious pattern in 
parasites’ δ15N values, key to understanding any host-parasite system dynamics. To circumvent this, 
we focused on a single snail host, Zeacumantus subcarinatus, and three of its trematode parasites. 
We used stable isotopes to investigate each host-trematode trophic relationship and shed light on the 
mechanisms utilised by the parasite to reroute its hosts’ biomass. All our trematodes were found to 
be 15N-enriched compared to their host, with their δ15N values strongly related to their feeding 
behaviours: passive vs active. It was possible to ‘rank’ these parasite species and assess their ‘relative’ 
trophic position. We also demonstrated that including a broader range of samples (e.g. host food and 
faeces, multiple parasite life stages) helped understand the metabolic mechanisms used by the various 
participants, and that using carbon stable isotope values and C:N ratios allowed to identify an 
important lipid requirement of these trematode parasites. Finally, we show how critical it is to not 
ignore parasitic infections as they can have a great influence on their host’s trophic position. 

 

Long-term consistency in bottlenose dolphin distribution in 
Fiordland, New Zealand. 

Steph Bennington1, Will Rayment1, Rohan Currey2, Lucy Oldridge3, Shaun Henderson4, Marta 

Guerra1, Tom Brough5, David Johnston1, Chloe Corne6, David Johnson6, Liz Slooten7, Steve Dawson1 

1Department of Marine Science, University of Otago, P.O. Box 56, Dunedin, New Zealand 
2Marine Stewardship Council, 1-3 Snow Hill, London, United Kingdom, EC1A 2DH 
3 4/29 Walpole Street, Kew 3101, VIC 
4 Biology Department, Tacomac Community College, 6501 South 19th Street, Tacoma, Washington 98466 
5National Institute of Water and Atmospheric Research, Hamilton, NZ 
6Department of Conservation, P.O. Box 29 Te Anau, New Zealand, 9640 
7Department of Zoology, University of Otago, P.O. Box 56 Dunedin, New Zealand 

Abstract: Understanding the distribution of a species or population is necessary to determine where 
protected areas should be located. Boat-based tourism is prevalent in Fiordland, and is likely to 
influence the behaviour of the resident populations of bottlenose dolphins in Doubtful and Dusky 
Sounds. Dolphin Protection Zones (DPZs) were established in Doubtful Sound (2005) to reduce 
interactions between tour boats and dolphins, while to date no protection has been established in 
Dusky Sound. We collected data on long term distribution of bottlenose dolphin groups between 
2005-2018 (Doubtful Sound; n=432 sighting locations) and 2008-2018 (Dusky Sound; n=372). Kernel 
density estimation was performed to investigate whether patterns in distribution changed 
longitudinally, and among seasons. High use areas were consistently identified in two key areas in all 
time periods in both fjords, though the boundaries and extent varied between time periods. Both 
populations showed seasonal shifts in high use areas away from the inner areas of the fjord during the 
colder months. High-use areas overlapped with the DPZs in Doubtful Sound, but extended beyond 
their boundaries. Consistent use of similar areas through time, by both populations, suggests that 
spatial management is appropriate for protecting these dolphins from additional impacts of boat-
based tourism. 
 



 

Thirty-seven years and counting: Lessons learned from long-term 
monitoring of cetaceans in Aotearoa. 

Will Rayment1, Steve Dawson1, Liz Slooten2 

1Department of Marine Science, University of Otago 
2Department of Zoology, University of Otago 

Abstract: Cetacean populations are sensitive to changes in ecosystem health, and reflect the 
effectiveness of management. As long-lived species, long-term monitoring is required to quantify and 
detect change in population parameters. Otago University’s Marine Mammal Research Group 
maintains three long-term photo-identification projects; Hector’s dolphins have been monitored at 
Banks Peninsula since 1984, sperm whales at Kaikōura and bottlenose dolphins in Doubtful Sound, 
both since 1990. These contrasting studies have revealed important lessons. Not surprisingly, 
estimates of demographic rates improve with time, but the magnitude of change depends on 
characteristics of the population. Also, the proportion of marked individuals in the population may 
vary longitudinally, requiring updates of mark rate to minimise bias in abundance estimates. We 
learned that unforeseen events, e.g. the establishment of MPAs, or the devastating Kaikōura 
earthquake, present unique research opportunities. Logistically, data management becomes an issue 
as the quantity of ancillary data expands, and the catalogue of identifiable individuals grows. Manual 
photo-ID matching becomes especially onerous; this task cries out for effective automation. Finally, 
we note that funding long-term programmes is challenging, and encourage managers to recognise 
their worth. Persistence of these projects is necessary to provide data required to determine the 
efficacy of new management actions. 

 

Patterns of decline in hapū of Māui and Hector’s dolphin 
(Cephalorhynchus hectori). 

Gemma McGrath, Liz Slooten, Nancy Longnecker 

University of Otago 

Abstract: Hector’s and Māui dolphins, endemic to New Zealand, have gone from being the most 

common dolphin species seen, to one of the rarest. Historical information has been collected and 

analysed that documents and examines observations and the earliest scientific learnings of 

Cephalorhynchus hectori, from the 1800s onwards. Peer reviewed publications, old books and 

historical media have been accessed, providing general descriptions, information about distribution, 

habitat use, sightings, strandings, bycatch and pod sizes. C. hectori were previously abundant in many 

places around New Zealand including the wider Cook Strait, Tasman Bay and much of the North Island. 

Many finer-scale subpopulations have been taken out and lost from the Hauraki Gulf, Bay of Islands, 

Hawkes Bay, Wairarapa, Palliser Bay, Kapiti, Whanganui and Taranaki. Estuaries, lagoons and rivers 

were historically much more important foraging areas than they are now. Group sizes used to range 

in the hundreds and have reduced over time. By understanding these patterns of decline, the pathway 

to true recovery for Māui and Hector's dolphins is presented. This will require adequate protection 

from the fishing impacts responsible for their demise. 

 

  



 

An uncertain future for the Māui dolphin. 

Rochelle Constantine1, Debbie Steel2, Emma L Carroll1, C Scott Baker2 

1University of Auckland, Auckland, New Zealand 
2Oregon State University, Oregon, USA 

Abstract: The Māui dolphin is the world’s rarest dolphin. They are restricted to the west coast, North 
Island, and have a model-based estimate of ~300 dolphins prior to bycatch mortality from 
monofilament set nets introduced in the early 1970s. In 2008, a Marine Mammal Sanctuary was 
established to mitigate fisheries risk but by then the population was <100 dolphins. Recent mortalities 
have included disease, predation and maternal separation, rather than fisheries related 
entanglement. Here we report on the results of small boat surveys to collect genetic samples for 
demographics and genotype capture-recapture estimates of abundance. The prior estimate of 63 
(95% CI 57, 75) dolphins aged 1+ is being revised, with preliminary findings from the 2020–2021 
surveys suggesting a decline in abundance and a reduction in effective population size. The remnant 
range of the dolphins remains consistent, with the distribution of individuals extending from south of 
the Kaipara Harbour to north of Raglan Harbour. A small number of Hector’s dolphins have been 
identified in association with Māui dolphins but, as of yet, we have found no evidence of 
interbreeding. With few options to actively increase their abundance and threats that are difficult to 
mitigate, the future of Māui dolphins is uncertain. 

 

Hoiho (Megadyptes antipodes) stress and foraging patterns across 
15 years at Rakiura. 
Melanie Hayden1, Sarah Bury2, Alice Della-Penna1, Hendrik Schultz3, Trudi Webster4, 
Melanie Young3, Brendon Dunphy1, 
1 University of Auckland, Private Bag 92019, Auckland 1142 
2 NIWA, Greta Point, 301 Evans Bay Parade, Hataitai, Wellington 6021 
3 Department of Conservation, Level 1, John Wickliffe House, 265 Princes Street, Dunedin 9016 
4 Yellow-eyed Penguin Trust, Level 1, John Wickliffe House, 265 Princes Street, Dunedin 9016 

Abstract: As top predators, penguins are considered indicators of change in nearshore environments. 
Shifts in oceanic conditions such as temperature and productivity, as well as prey abundance and 
distribution are reflected in physiological biomarkers of these birds. Recent work has shown that 
feathers can act as an annual biologger of internal stress levels (stress hormones), and broad-scale 
prey types (stable isotopes) targeted by the species. This is particularly important for species of high 
conservation priority where declines in population numbers are reported and birds are subject to 
multiple stressors. We analysed prey trophic level and stress hormones in archival feathers collected 
over 15 years from hoiho/yellow-eyed penguin (Megadyptes antipodes) chicks raised around 
Rakiura/Stewart Island. We determined whether any increases in feather corticosterone (CORT) 
hormone levels and stable isotope ratios (δ13C and δ15N) were observed that may help explain the 
ongoing declines in hoiho numbers. Whilst significant differences in CORT were found among seasons, 
there was no steady increase over time. Moreover, a slight increase in δ15N was found over this time 
implying targeting of higher trophic level prey in recent years. Interestingly, chick stress levels and 
colony breeding success exhibited a positive relationship, which now needs to be fully resolved. 
 

  



 

Climate change 
 

It hasn’t always been this way: a deep-time perspective on oceans. 

Abigail M Smith 

Department of Marine Science, University of Otago, Dunedin, New Zealand 

Abstract: It is natural for humans to concentrate on changes that occur on timescales similar to or 
less than our lifetimes. In a pinch, we are willing to consider timescales relative to human evolution, 
say 100,000 years. Geologists, however, learn to think in terms of millions of years, and have 
developed secular records for the Phanerozoic (the last 542 million years – the period for which 
there are common fossils), covering a variety of atmospheric, climatic and marine parameters, 
including ocean temperature, salinity, oxygenation, Mg:Ca, CO2 and pH. Comparing some of these 
curves to each other is instructive and can lead to interesting hypotheses, but a clear understanding 
of their lack of precision is also needed for interpretation. 

 

Coastal marae and urupā: What about sea level rise? 

Akuhata PS Bailey-Winiata1, Shari L Gallop1, Karin R Bryan2, Scott A Stephens3, Josh Te Kani4 

1University of Waikato, Tauranga, New Zealand.  
2University of Waikato, Hamilton, New Zealand.  
3National Institute of Water and Atmospheric Research, Hamilton, New Zealand.  
4Resilience to Natures Challenge – National Science Challenge, Tauranga, New Zealand. 

Abstract: In Aotearoa New Zealand, places and the surrounding environment are crucial to Māori 
identity and culture. In particular, marae are the ancestral meeting houses and social centres for 
Māori. Marae and their associated urupā (burial grounds) are the physical embodiment of the eternal 
connection between tangata whenua (Māori people of the land) to the environment and to their 
tūpuna (ancestors). 191 marae nationally are situated within 1 km of the coast, as it offers easy access 
to seafood, transport and trade. However, with climate change and associated sea level rise, many 
marae and their urupā are potentially at risk of increased frequency and severity of coastal flooding 
and erosion. In this presentation we will explore te ao Māori (the Māori world view) in relation to the 
significance of marae and urupā, as well as some marae and urupā being impacted by climate change. 
We will discuss the potential exposure of marae to sea level rise nationally with a focus on the Bay of 
Plenty and how coastal geomorphology will impact the response to sea level rise. 

 

  



 

Fossil foraminifera document changing marine environmental 
conditions and help predict the future. 

Bruce W Hayward 

Geomarine Research, Auckland 

Abstract: Quantitative faunal studies show that the distribution of modern: estuarine foraminifera is 
primarily driven by salinity and tidal elevation; planktic foraminifera by sea surface temperature; and 
open water benthic foraminifera by food supply and oxygen levels. We have accumulated modern 
analogue data sets around New Zealand that permit calculation of transfer functions that relate 
foraminiferal faunal census counts to the environmental drivers. Transfer functions have been applied 
to fossil sequences that:  

1. record the 600-yr history of sea level rise in five estuaries around New Zealand, with rapid 
increase from 1880s on;  

2. document the last 7000-yr history of large earthquake displacement events in nine NZ salt 
marshes and establish recurrence intervals of ~500 yrs for giant subduction interface rupture 
earthquakes; 

3. show significant salinity decline in the upper reaches of many of NZ’s estuaries as a result of 
forest clearance and urban spread that has contributed to the decline in kai moana;  

4. document ice age cycles of sea surface temperature extending back 1 Myrs at eight core 
sites around NZ that show oceanic front migration to the west and south but not in the east, 
and predict greatest future ocean warming offshore from Canterbury Bight.  

 

Microbiome shifts in tropical sponge Stylissa flabelliformis in 
response to climate change. 

Nora Kandler1, Holly Bennett2, Mike Taylor3, Simon Davy1, James Bell1, Nicole Webster4,5, 
Heidi Luter4 

1Victoria University of Wellington, School of Biological Sciences, Wellington, New Zealand 
2Cawthron Institute, Nelson, New Zealand 
3University of Auckland, School of Biological Sciences, Auckland, New Zealand 
4Australian Institute of Marine Science, Townsville, QLD, Australia 
5Australia Antarctic Division, Kingston, TAS, Australia 

Abstract: Sponges are predicted to tolerate moderate climate change projections, yet little is known 
about their responses to simultaneous temperature and pCO2 increases. Sponges harbor a wide 
variety of microorganisms that may be used as a proxy for sponge health and stress tolerance. We 
used nine treatment groups representing combinations of three temperatures (28.5°C, 30°C, 31.5°C) 
and three pCO2 levels (400 ppm, 800 ppm, 1200 ppm) to assess sponge microbial community 
responses to different climate change conditions after an eight-week exposure. Sequencing of the 16S 
rRNA gene showed significant differences in composition of both bacterial and archaeal communities, 
with 31.5°C/1200 ppm treated sponges showing the most dramatic differences. The highest 
temperature treatments contained lower relative abundances of Thaumarchaeota and Nitrospirae 
and higher relative abundances of Bacteroidetes. Droplet digital polymerase chain reaction (ddPCR) 
revealed no pattern in total bacterial abundance between treatments, however, a few sponge 
individuals with relatively high levels of bacteria also showed signs of higher necrosis and/or algal 
cover. There were far fewer Archaea in high temperature treatments. Combining these results with 
characterization of the proteome, currently underway, will provide a detailed assessment of sponge 
and associated microbiome responses to climate change. 



 

 
Marine parasite distribution in a changing climate. 
Thomas C Morris1, Nicholas J Matzke2 and Mark J Costello3, 4 

1 Institute of Marine Science, University of Auckland, Auckland 1142, New Zealand 
2 School of Biological Sciences, University of Auckland, Auckland 1142, New Zealand 
3 School of Environment, University of Auckland, Auckland 1142, New Zealand 
4 Faculty of Bioscience and Aquaculture, Nord Universitet, Bodø 8049, Norway 

Corresponding Author: Thomas C. Morris (tmor201@aucklanduni.ac.nz) 

Abstract: It is tempting to assume that parasites and their hosts have similar biogeographic patterns. 
However, studies have shown that external parasites have different spatial distribution patterns than 
their hosts. So, while marine species are generally expected to decline in the tropics and increase in 
the subtropics as climate change increases, current research indicates that changes in climate may be 
favourable for parasite distribution. This will have economic impacts on fisheries and aquaculture and 
biological impacts on the function and structure of marine ecosystems. In this study, we compiled the 
most spatially explicit marine dataset available for copepod parasites (downloaded from OBIS and 
GBIF databases) and projected their range shifts using MaxEnt. We propose that with increases in 
ocean temperature, parasite ranges may expand, potentially increasing their developmental rate, 
transmission, survival and pathogenicity. Parasites may also infest new hosts due to predicted parasite 
and/or host range shifts. By capturing the changes in the geographic ranges of parasitic species, these 
predictions give us a more holistic idea of the impact that climate change will have on global marine 
biodiversity, inclusive of parasites. 

 

Trace fossil Chondrites: A biogenic deep marine 
paleoenvironmental proxy. 

Francisco Enrique Saldaña-Monroy1, Lorna J Strachan1, Rachel Hale2, Kathleen A Campbell1 

1University of Auckland, New Zealand 
2National Institute of Water and Atmospheric Research, New Zealand 

Abstract: Deep marine palaeoenvironmental conditions are not well characterized. To reconstruct 
these past environments we focus on the morphological description of Chondrites ichnostructures, a 
biogenic sedimentary structure, the origin of which remains unclear but which traditionally has been 
described as a dwelling-feeding trace. Chondrites are highly abundant in the late Quaternary to 
Cretaceous age sediment core 1520-D, collected as part of the International Ocean Discovery Program 
(IODP) Expedition 375. Core 1520-D was obtained from Hikurangi subduction margin turbidites ~62 
km offshore of the South Island, Gisborne, New Zealand, from 3200 meters water depth. This setting 
is associated with slow slip earthquake events, and seismic episodes, which occur every 1 to 2 years, 
and last from 2 to 3 weeks. Core 1520-D extends from the sediment-water interface to 636.27 meters 
depth below the seafloor. We have described the Chondrites ichnostructures present in the entire unit 
using high definition photographs. Our study identifies at least two Chondrites morphotypes, 
associated with specific anomalies at certain core depths and which correlate to changes related to 
sedimentary parameters, such as magnetic susceptibility, sediment bulk density (GRA), and 
reflectance. The presence of Chondrites ichnofossils correlated with different sedimentological 
conditions implies a behavioral change by the organisms that produced them. This research evaluates 
the significance of analysing the morphometric features of Chondrites by comparing its relationship 
with physical sedimentary parameters, verifying the value of Chondrites as an environmental proxy in 
deep marine settings.  
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Ross Sea Life in a Changing Climate (ReLiCC) 2021 voyage RV 

Tangaroa. 

Richard L O’Driscoll, Science Team of TAN2101 

NIWA, Private Bag 14-901 Kilbirnie, Wellington 

Abstract: The Ross Sea Life in a Changing Climate (ReLiCC) 2021 voyage was the first of two research 

voyages to the Ross Sea region funded by the New Zealand Ministry of Business, Innovation, and 

Employment (MBIE) for the 2021 and 2023 austral summer seasons. The over-arching purpose of this 

multidisciplinary research voyage was to increase knowledge about key environmental and biological 

processes in the Ross Sea region of Antarctica and the Southern Ocean, and thereby improve 

understanding of ecosystem function and likely responses to future change. The focus was on 

providing baseline information about the recently established Ross Sea region Marine Protected Area 

to allow scientific evaluation of its ecological status, spatial adequacy, and effectiveness. There were 

nine voyage objectives: 1) microbial plankton communities; 2) biogeochemistry; 3) coastal marine 

processes; 4) oceanography; 5) underway mapping; 6) mesopelagic fish; 7) zooplankton; 8) cetaceans; 

and 9) Southern Ocean safety systems evaluation. These objectives were funded by the MBIE 

Endeavour Fund Ross-RAMP Programme, Antarctic Science Platform, NIWA, University of Auckland, 

University of Otago, and the New Zealand Defence Force Defence Technology Agency. This seminar 

will be a show and tell of voyage highlights including spectacular scenery above and below the water! 

 

Assessing embryo fate development as a means of selective climate 
adaptation. 

Emily Frost 

Aquaculture Biotechnology Research Group, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 

Abstract: Ocean change significantly alters the phenotype of developing larvae in a number of 
important aquaculture species, including the New Zealand sea urchin (Evechinus chloroticus) and the 
greenshell mussel (Perna canaliculus). However, what are the particular mechanisms that cause the 
significant increases in abnormal organism development due to short-term changes in ocean warming 
and acidification? One leading theory suggests that there is a disruption in cell specification through 
altering the specific asymmetric distribution of “patterning molecules” throughout the embryo. This 
can be either through how cells “communicate” with each other or the input of maternal signalling 
molecules, which starts the specification process. Establishing the mechanism causing abnormal 
embryonic development will serve as a means of selecting climate-change resilient families for future 
aquacultural ventures. This presentation introduces new research aiming to assess the impact of near 
future ocean warming and ocean acidification on the embryonic cell specification in the 
developmental model species, the New Zealand Sea Urchin E. chloroticus. In addition, this 
presentation will introduce Magpix (Luminex) technology, ligation-dependent amplification multiplex 
assays, which allow the quantitative analysis of thousands of gene expression changes simultaneously. 
The use of Magpix is crucial for the advancement of aquaculture biotechnology in New Zealand. 

 



 

Community Ecology 1 
Benthic community composition of Temperate Mesophotic 
Ecosystems: Sponge domination and habitat provisioning. 

Benjamin Harris 

Wellington University Coastal Ecology Laboratory (WUCEL), Victoria University of Wellington 

Abstract: Temperate Mesophotic Ecosystems (TMEs) typically occur between 30 and 150 m and 
support rich benthic communities. However, despite their widespread distribution and ecological 
importance, TMEs are one of the most poorly studied marine ecosystems globally. We measured 
changes in the benthic community composition of rocky reefs through the infralittoral and mesophotic 
zone from 5 to 120 m at six locations across New Zealand; the Poor Knights Islands, the inner, mid, 
and outer regions of the Fiordland Marine Area (FMA), and the North and South Taranaki Bights, which 
we considered as potential shallow–water TME surrogates. Data were analysed from videos and 
photographs collected using SCUBA (< 30 m) and an ROV (> 30 m). We found significant changes in 
community composition with depth at all locations suggesting that TMEs provide different habitats 
compared to shallower water. We consistently found that TME benthic communities were dominated 
by sponges, but their abundance varied significantly with depth at three out of four locations while 
the morphological composition of these assemblages changed with depth at all locations. Given their 
particularly high abundance and morphological complexity, we suggest that sponge assemblages 
make an important contribution to habitat complexity in benthic TME communities. 

 

Microplankton interactions with decadal-scale nutrient enrichment 
in a deep estuary. 

Karl A Safi1, John Zeldis2, Karen Robinson2, Mark Gall3 

1National Institute of Water and Atmospheric Research, P.O. Box 11-115, Hamilton, New Zealand 
2National Institute of Water and Atmospheric Research, PO Box 8602, Christchurch, New Zealand 
3National Institute of Water and Atmospheric Research, Private Bag 14901, Wellington, New Zealand 

Abstract: Long-term records of microbial biomass provide insights into how the lower trophic levels 

of coastal ecosystems respond to nutrient enrichment and express eutrophication-related stressors. 

Autotrophic and heterotrophic microbial communities were censused over 15 years in the Firth of 

Thames. Integrated through the water column, total microphytoplankton (>2 µm) biomass increased 

by 36%. Small (<20 µm) flagellates increased by 86% and large (>100 µm) centric diatoms increased 

by 63%. In contrast, total dinoflagellate biomass decreased by 63%, such that the phytoplankton 

community shifted toward greater biomass of small flagellate and large diatom groups. Among 

heterotrophs, bacteria increased 61% and small <20 µm oligotrichs 57%. Dissolved inorganic N 

(nitrogen) and dissolved organic N were enriched by 65% and 27%, respectively. The shifts in 

autotrophic and heterotrophic biomasses are explained as responses to nitrogen enrichment, changed 

nutrient ratios and trophic interactions. Seasonality of the production cycle and nutrient limitation are 

proposed to underpin net-heterotrophic metabolism in late summer and autumn, when depressed O2 

and pH are linked to seasonal senescence and mineralisation of cells within the lower water column. 

These observations of nutrient enrichment and changed microbial biomass link organic enrichment of 

the Firth to expression of these stressors. 



 

Fish food for thought: Insights into the Fiordland marine 
ecosystem. 

Callum Long1,  Alice Rogers2 

1Victoria University of Wellington (Wellington) 
2Department of Conservation (Wellington) 

Abstract: Understanding whole ecosystem response to climate change stress is key to effective 
management. The unique features of the Fiordland marine ecosystem make it an ideal model system, 
in particular the regions relative isolation and the extreme freshwater gradient. Due to several large 
knowledge gaps, understanding how this ecosystem functions and how it will respond to climate stress 
is difficult. The base information to fill these gaps is provided by in situ fish and invertebrate surveys, 
sampling, and gut content analysis. We show that both species diversity and abundance increase as 
the freshwater content declines. New growth models for data deficient Fiordland fish species were 
created allowing more accurate calculations of biomass. A detailed food web shows significant overlap 
in the diets of different species within and across sites. However, certain species prey on specialized 
items that are not present in diets across the region, such as Notolabrus celidotus feeding on 
barnacles. These data will serve as a foundation for the parameterization of ecosystems models to 
predict food-web impacts due to climate change. 

 

Vulnerability of Temperate Mesophotic Ecosystems to 
environmental impacts: Evidence from Lough Hyne (Ireland).  

Valerio Micaroni1, Rob McAllen2, John Turner3, Francesca Strano1, Christine Morrow4, 
Bernard Picton4,5, Luke Harman2, James J Bell1 

1School of Biological Sciences, Victoria University of Wellington, Wellington, 6140, New Zealand 
2School of Biological Earth and Environmental Sciences, University College Cork, Cork, T12 YN60, Ireland 
3School of Ocean Sciences, Bangor University, Anglesey, LL59 5AB, UK 
4Queen’s University Marine Laboratory, Portaferry, BT22 1PF, UK 
5National Museums Northern Ireland, Cultra, BT18 0QE, UK 

Abstract: Temperate Mesophotic Ecosystems (TMEs) occur from about 30 to 150 m deep and are 
characterized by the presence of photosynthetic organisms adapted to dim-light conditions. TMEs are 
usually dominated by slow-growing sessile invertebrates and algae, which can form complex three-
dimensional reefs. TMEs have been poorly studied, with little known about their ecology and response 
to environmental impacts. Lough Hyne is a fully marine semi-enclosed basin, located in southwest 
Ireland. Because of its hydrogeography, Lough Hyne hosted rich and abundant mesophotic 
communities in shallower waters (12–40 m) compared to other locations. The aim of our study was to 
investigate changes that have occurred at the mesophotic benthic communities of Lough Hyne during 
the last 30 years. We found dramatic community changes, likely caused by one or more mass mortality 
events. However, changes were not consistent between taxa and functional groups, suggesting a 
differential vulnerability of TME organisms to stressful events. The drivers of these changes are still 
unknown but could include eutrophication, increased temperature, and the occurrence of a toxic 
event. Our research shows the potential vulnerability of TMEs to disturbance events, highlighting the 
importance of monitoring these habitats globally to ensure they are appropriately conserved. 

 

  



 

Ecomorphological divergence and trophic resource partitioning in 
15 syntopic Indo-Pacific parrotfishes (Scarini). 

Georgina M Nicholson, Kendall D Clements 

University of Auckland 

Abstract: Parrotfishes are considered key agents in coral reef health and as such fishing bans have 
been implemented, although the drivers of parrotfish–coral dynamics remain contentious. Parrotfish 
are traditionally described as generalist herbivores, however the genera Scarus and Chlorurus display 
considerable variation in trophic cranial morphology which suggests variation in feeding ecology. Our 
recent work shows that most parrotfishes are ‘microphages’ which target microscopic 
photoautotrophs and partition trophic resources at very fine spatial scales. This in turn raised the 
question of whether interspecific differences in cranial morphology reflected trophic partitioning. We 
tested this hypothesis by comparing targeted feeding substrata with a previously published dataset of 
nine cranial morphological traits using phylogenetic signal and phylomorphospace analyses. We 
sampled feeding substrata of 15 parrotfish species at Lizard Island, Great Barrier Reef, Australia, by 
following individuals until biting was observed, then extracting a bite core 22 mm in diameter. Three 
indices were parameterized for each bite core, producing an axis of variation in the targeted feeding 
substrata defined by the successional status of substratum taphonomy, epilithic and endolithic biota. 
This axis of trophic variation was significantly correlated with cranial morphology, indicating that the 
morphological disparity is associated with interspecific partitioning of feeding substrata. 

 

Recent trends in estuarine health: Cause for concern. 

Hannah Jones, Stephen Hunt, Janine Kamke, Michael Townsend 

Waikato Regional Council 

Abstract: Estuaries are the receiving environments for freshwater inputs, which are currently the 
focus of major policy and management changes following recognition of widespread freshwater 
quality decline. We have monitored various aspects of ecosystem health in several estuaries in the 
Waikato region over the last 20 years. These data suggest that estuarine health is also slowly declining 
in many places. Regular monitoring of intertidal macroinvertebrates and sediment quality shows 
changes in “indicator taxa'' that are suggestive of declining health, along with increases in sediment 
mud and organic matter content. Over the same period, mangrove habitat has rapidly expanded, 
suggesting sediment input from catchments is an issue. Water quality data shows high nutrient levels 
and low dissolved oxygen in some sites at times, which indicates potential eutrophication issues. 
Detecting changes in ecosystem health in these ecosystems requires long term data and the 
monitoring of multiple indicators, but when combined these data provide a compelling picture about 
the state of the environment. The data analyses here indicate that management practices on land 
(and/or in the marine environment) have not been sufficient to safeguard estuarine health. 

 

  



 

Community Ecology 2 
Deep-sea benthic community resilience to earthquake-triggered 
turbidity flow in Kaikōura Canyon. 

Katharine T Bigham1,2, Ashley A Rowden1,2, David A Bowden2, Daniel Leduc2  

1Victoria University of Wellington (Aotearoa New Zealand) 
2National Institute of Water and Atmospheric Research (Aotearoa New Zealand) 

Abstract: The 2016 Kaikōura earthquake (magnitude 7.8) triggered a turbidity flow in Kaikōura 
Canyon, off the northeastern coast of Aotearoa New Zealand’s South Island. This turbidity flow 
impacted the deep-sea benthic community in the canyon, which is considered one of the world’s most 
productive deep-sea ecosystems. A unique time-series of towed-camera transects recording seafloor 
mega-epibenthic fauna and lebensspuren (feeding and other life traces) was collected at five sites at 
the head of the canyon 10 years before and at 10 weeks, 10 months, and 4 years after the turbidity 
flow. Immediately after the event there was little visual evidence of any living organisms on the 
seafloor. Ten months after the turbidity flow there were signs of early recovery by foraminfera and 
holothurians. There were also changes in fish, primarily macrourid, behaviour. Four years after the 
event, the visual surveys indicated a benthic community similar in structure to that seen before the 
disturbance. These results, along with a similar time-series of multibeam bathymetry and macro-
infauna from sediment cores, form the basis of a wider project that aims to build models predicting 
rates of benthic community recovery from large natural disturbances and help understand the impact 
of anthropogenic disturbances such as seabed mining. 

 

The structure of the Southern Ocean’s phytoplankton community. 
Alexander Hayward1,2, Matthew Pinkerton1, Andres Gutierrez-Rodriguez1, Cliff Law1,2, Karl 
Safi1, Mark Gall1 

1NIWA 
2The University of Otago 

Abstract: The size-spectra and taxonomic groupings of phytoplankton determines key ecological and 
biogeochemical processes such as primary productivity, sinking rates, remineralisation, and the 
transfer of carbon through the food web. As warming is projected in the Southern Ocean, the changing 
environment will ultimately affect the community composition and biomass structure of 
phytoplankton communities. We assessed the structure of phytoplankton communities from five 
distinct water masses using different methodological approaches and assessed their relationship to 
environmental conditions. Measurements of community structure were acquired from the surface 
water supply of the R.V. Tangaroa on a voyage to the Ross Sea in summer, 2019. Imaging particle 
analysis (FlowCAM) and flow-cytometry were used to attain the phytoplankton size spectrum between 
0.2 to 1000-μm. The biomass of phytoplankton groups was quantified by pigment analysis from high-
performance liquid-chromatography and matrix factorisation with the CHEMTAX program. 
Phytoplankton biomass ranged between 0.13 and 3.71-mg-m3, with the highest biomass in the >20-
μm size class (Ross Sea region). Dinoflagellates and haptophytes dominated the lower latitudes of the 
Polar Frontal Zone and Subantarctic Front, whereas in higher latitudes of the Ross Sea and Antarctic 
Zone, diatoms were prevalent. These results further our understanding of Southern Ocean 
phytoplankton dynamics and their relationship to environmental conditions. 

 



 

Biofilm community succession dynamics in a kelp forest. 

Hanneloor C Heynderickx*, Linn J Hoffmann, Tina C Summerfield 

Botany Department, Otago University, 479 Great King Street, Dunedin 9016, New Zealand 
*hannah.heynderickx@postgrad.otago.ac.nz 

Abstract: Kelp are habitat forming species that play an important part in coastal marine ecosystems. 
Through the processes of photosynthesis and respiration kelp forests create dynamic environments 
with large daily pH fluctuations. First, we want to look at early settlement and succession of biofilm 
communities on artificial substrates in such a highly variable environment. Kelp individuals however 
also harbour their own abundant microbial communities that are instrumental for kelp development, 
health, metabolic activity, etc. Yet knowledge about kelp microbiome assembly and ecology is still 
lacking. In addition to studying biofilm community succession on artificial substrates we also want to 
compare these community structures to kelp blade-associated microbes and free-living bacteria in the 
surrounding water column to get a better understanding of the kelp specific microbiome. We 
deployed acrylic slides at two locations (center and periphery) in a kelp forest in Te Awa Mokihi/ 
Butterfly Bay, Karitāne, New Zealand. At each sampling site, five slides were attached to ten kelp 
individuals. At 6-, 12-, 18-, 26- and 32-days post-deployment one slide per kelp individual was collected 
for metagenomic analysis. Additionally, at each sampling occasion water samples from the 
surrounding seawater and kelp blades from each kelp individual were collected as well. 

 

Benthic community patterns at cold seep sites that face potential 
impacts. 

Ashley Rowden1,2, David Bowden1, Daniel Leduc1, Sarah Seabrook1,3, Andrew Thurber4, 
Olivia Pereira5, Lisa Levin5, Kathleen Campbell3, Gareth Crutchley6, Jess Hillman7 

1 National Institute of Water & Atmospheric Research, New Zealand  
2 Victoria University of Wellington, New Zealand 
3 University of Auckland, New Zealand 
4 Oregon State University, USA 
5 Scripps Institution of Oceanography, USA 
6 GEOMAR, Germany 
7 GNS Science, New Zealand 

Abstract: Cold seep ecosystems face potential threats from a number of human activities, which may 
in the future include drilling for sub-seafloor gas hydrate deposits. Reserves of gas hydrates have been 
identified along the Hikurangi margin of New Zealand. As part of a wider 5-year project that includes 
determining the geological characteristics and economic and practical feasibility of exploiting these 
reserves, an ecological study was conducted to determine the benthic community structure at seep 
sites in the vicinity of the gas hydrate deposits. A gradient sampling approach was used to examine 
patterns in benthic mega-, macro-, and meio-faunal communities, as well as microbial communities, 
across three cold seep sites. Changes in community structure along the sampling gradient were related 
to physical and geochemical sediment parameters, and methane seepage pathways determined by 
seismic reflection survey. This presentation will provide an overview of the results from these 
analyses, as well as preliminary results from trophic analyses that aim to determine the influence of 
the seeps on the wider margin ecosystem. Together, these data will be used to inform an assessment 
of the environmental risk associated with any future exploitation of gas hydrates, as well as the 
socioeconomic implications for the region. 

  



 

Silica secreting organisms regulate climate on Earth. 
Terry Isson 

 

Identifying the ‘vital attributes’ for disturbance-recovery potential 
of seafloor communities. 

Rebecca V Gladstone-Gallagher1,2, Judi E Hewitt3,4, Simon F Thrush1, Marco C Brustolin1, 
Anna Villnäs2,6, Sebastian Valanko2,5, Alf Norkko2,6 
1 University of Auckland, Institute of Marine Science, Auckland 1010, New Zealand 
2 Tvärminne Zoological Station, University of Helsinki, 10900 Hanko, Finland 
3 University of Auckland, Department of Statistics, Auckland 1010, New Zealand 
4 National Institute of Water and Atmospheric Research, Hamilton 3216, New Zealand 
5 International Council for the Exploration of the Sea (ICES), Copenhagen, Denmark 
6 Baltic Sea Centre, Stockholm University, Stockholm, Sweden 

Abstract: Ecosystems have a natural capacity to recover from disturbance. Recovery is a multi-scale 
process that is in part controlled by the heterogeneity of communities across landscapes, but also the 
within-disturbed patch dynamics. Species loss, habitat fragmentation and homogenisation erode this 
capacity to respond. Despite a long history of disturbance-recovery research, we still lack a 
generalisable understanding of community recovery potential. Here, we use seafloor patch-
disturbance experiments from New Zealand and the Baltic Sea to explore whether a set of simple 
attributes that consider both the individual species traits and the species’ position in the landscape 
can characterise community disturbance-recovery potential. We position communities in multivariate 
trait space using traits that influence recovery potential and show the traits that can help predict 
recovery in different contexts. We show that in a biotically heterogeneous landscape (Kawau Bay, NZ), 
the attributes related to species position in the landscape are good predictors of recovery. However, 
in a relatively biotically homogeneous landscape (Baltic Sea) the species traits in the disturbed area 
are better predictors of recovery potential. Finding generalisable resilience attributes that can be 
applied to predict recovery potential across gradients of biodiversity is critical as ecosystem 
management moves towards resilience building decision-making. 
 

  



 

Community Ecology 3 
 

The immediate effect of partial river re-diversion on salinity and 
tidal flow in Te Awa o Ngātoroirangi (the Maketū Estuary). 

Mojgan Razzaghi1, Shari L Gallop1, Karin R Bryan2, John L Largier3 

1 University of Waikato, Tauranga, New Zealand 
2 University of Waikato, Hamilton, New Zealand 
3 University of California, Davis, United States of America 
*Email: mr179@students.waikato.ac.nz  

Abstract: Te Awa o Ngātoroirangi (the Maketū Estuary) in the Bay of Plenty of Aotearoa New Zealand 
has undergone major changes since the Kaituna River was diverted out of the estuary in 1956 to 
prevent flooding. This resulted in degradation of the estuary, including increased sedimentation, loss 
of tidal channels, decreased flushing, saltwater intrusion and ecological decline. However, in 2020 and 
2021, 20% of the river flow has been re-diverted back into the estuary in two stages through 12 control 
gates to improve the health of the estuary. This study focuses on the immediate effects of the partial 
re-diversion of the Kaituna River on tidal propagation and salinity at seven sites throughout the 
estuary. Preliminary results suggest there has been a shift in flood and ebb flow after the gates were 
commissioned and the estuary is mostly ebb dominant. The average salinity appears to have largely 
decreased after the gates started operating. This research will help show how much partial river re-
diversion influences tidal flows and what that indicates in a shallow well-mixed estuary. 

 

Advances in benthic ecosystems assessment – biogenic features 
and structure as surrogates of ecosystem functioning. 

Stefano Schenone, Simon F Thrush 

University of Auckland – Institute of Marine Science 

Abstract: Assessing and mapping ecosystem functions and services at scales relevant to society is 
crucial for ecosystem management and conservation. While practices for terrestrial ecosystems are 
well established and mainly rely on land cover, marine ecosystems face challenges that hinder our 
ability to quantify and understand the distribution of ecosystem services. In particular, soft-sediment 
marine habitats are complex and heterogeneous but data on the distribution of communities and 
habitats in these systems is scarce. Habitat characterization relies primarily on the sampling of abiotic 
variables and physical attributes, easier to obtain at broad scale, and therefore underestimates the 
role of the underlying biodiversity. Our interdisciplinary research aims at developing procedures for 
both intertidal and subtidal environments that can infer and up-scale meaningful ecological data on 
biodiversity and ecosystem functioning from the microtopographic features and 3-dimensional 
structures created by benthic organisms. To do so, we combined field measurements of benthic 
communities and fluxes, imagery, artificial intelligence and 3D modelling. Our results demonstrate the 
importance and value of characterizing soft sediments heterogeneity and their diversity. Intertidal and 
subtidal benthic ecosystem assessment applications will be presented. 
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Remote sensing of co-seismic relative sea-level changes to inform 
fine-scale ecological impact assessment across 100 km of coast. 

Shane Orchard1,2*, David R Schiel1 

1 Marine Ecology Research Group, University of Canterbury, New Zealand 
2 School of Earth and Environment, University of Canterbury, New Zealand 

Abstract: The Kaikōura earthquake (magnitude 7.8) impacted a large section of the South Island’s east 
coast. Despite numerous and complex fault dynamics, vertical displacement was primarily uplift in the 
nearshore marine environment, though to markedly different degrees. The physical impacts led to a 
major re-assembly of ecological communities and coastal resource use associated with widespread 
mortality of marine life. To inform robust assessments of earthquake impacts and recovery processes 
we quantified the degree of uplift as close as possible to our post-earthquake study sites. Challenges 
for this assessment include the availability of elevation data within the landforms and ecosystem types 
of interest, evaluation of tilt effects that could lead to uneven ground-level displacements, and the 
potential for continued displacement subsequent to the main seismic event. We describe our 
methodology based on comparable LiDAR data that incorporates a fine-scale assessment of 
displacement effects, interactions with substrate types and two different sensitivity analyses to 
validate the approach. We apply the results to calculate the extent of major impacts associated with 
uplift on habitat-forming algal communities as a key indicator of change. We estimate that high 
mortality has occurred in about 90% of the rocky coast habitats across a 100 km section of coast. 

 

Novel drone technology improves habitat mapping for a coastal 
octopus species. 

Samantha M Patterson1, Graham Hinchliffe2, Kathrin SR Bolstad1 

1AUT Lab for Cephalopod Ecology & Systematics, School of Science, Auckland University of Technology 
2School of Science, Auckland University of Technology 

Abstract: This Master’s project combines UAV footage and synchronous SCUBA footage with ArcPro 
GIS, developing a robust method for accurately mapping and recording underwater environments and 
diver observations. Our focus organism is the ‘peachy’ octopus, Octopus tetricus, a coastal species 
commonly encountered in northern Te-Ika-a-Māui, including the Hauraki Gulf. This species is known 
to occupy high-density den sites around Sydney, Australia, and has been anecdotally observed to do 
so in several local sites around Tāmaki Makaurau. Two of these sites were examined across the 
summer season 2020–2021, aiming to observe octopus density and small-scale distribution across the 
breeding season and evaluate their ecological impact while trialing and refining our observation, 
recording, and mapping technique. During the study, several instances of octopuses inhabiting closely 
spaced dens were observed, the composition of shell middens suggested a difference in octopus diet 
between the two sites, and a variety of interactive media outputs were developed to characterize the 
sites and demonstrate the potential of this mapping/observation method. 

 

  



 

Facilitation cascades in marine ecosystems: Commonality and 
impacts from disturbances and heatwaves. 

Mads S Thomsen 

Marine Ecology Research Group, School of Biological Sciences, University of Canterbury, New Zealand 

Abstract: Co-occurring foundation species create complex biogenic habitats that, through facilitation 
cascades (FCs), can increase biodiversity. Here I will evaluate, based on meta-analysis, field 
experiments and globally distributed experiments, how common FCs are, how FCs affect biodiversity 
and how FCs can be altered by stressors and disturbances, like earthquakes, eutrophication, and 
heatwaves. I found (with a large group of collaborators) that FCs are ubiquitous in marine benthic 
systems, that FCs can be as strong as trophic cascades, and that FCs can be both destroyed and 
enhanced by disturbances and stress. Therefore, I suggest that these types of indirect processes, like 
trophic cascades and keystone predation, should be incorporated into theory and models over marine 
biodiversity and productivity. 

 

Missing the forest and the trees: Utility, limits and caveats for 
drone-imaging of coastal marine ecosystems. 

Leigh W Tait1,2, Shane Orchard2, David R Schiel2 

1 NIWA, Kyle Street, Riccarton, Christchurch, New Zealand 
2 Marine Ecology Research Group, School of Biological Sciences, Canterbury University 

Abstract: Coastal marine ecosystems are under pressure from all angles (sea-land-rivers), yet 
actionable information about cumulative impacts of human impacts has eluded ecologists. Habitat-
forming seaweeds in temperate regions provide myriad irreplaceable ecosystem services. This group 
of organisms is increasingly at risk of local and regional extinction from extreme events, and from 
cumulative impacts of land-use change and extractive activities. Informing appropriate management 
strategies to reduce impacts of land-based stressors requires comprehensive knowledge of species 
diversity, abundance and distribution. Remote sensing provides the answer, but collecting imagery at 
the appropriate resolution, spatial extent and accurately validating these datasets is not 
straightforward. Comprehensive and long-running monitoring of rocky reefs exist globally but are 
often limited to a small subset of reef platforms that are readily accessible to in situ studies. We show 
that key vulnerable habitat-forming seaweeds are not appropriately captured by traditional in situ 
methods, nor are they well captured by passive remote sensing by satellites. Here we set out the utility 
of drone-based methods for monitoring and detecting key rocky intertidal habitat types, the 
limitations and caveats of these methods, and suggest a standardised workflow for achieving 
consistent results that will fulfil the needs of managers for conservation efforts. 

 

  



 

Community Ecology 4  
Relating Ross Sea phytoplankton community composition to 
environmental conditions and seasonal progression.  

Antonia Cristi1,2, Adriana Lopes dos Santos3, Karl Safi4, Matt Pinkerton2, Cliff Law1,2, Andrés 
Gutiérrez-Rodríguez2  
1Department of Marine Sciences, University of Otago, Dunedin, New Zealand.  
2National Institute of Water and Atmospheric Research, Wellington, New Zealand.  
3Asian School of the Environment, Nanyang Technological University, Singapore.  
4National Institute of Water and Atmospheric Research, Hamilton, New Zealand 

Abstract: The Ross Sea is the most productive region of the Southern Ocean. This productivity is mainly 
driven by diatoms and P. antarctica that thrive and dominate the community at different times of the 
season. Current knowledge has been built on traditional techniques (e.g. microscopy, pigments) which 
can under-represent small and less abundant species. These limitations have precluded a 
comprehensive characterization of phytoplankton diversity, species composition and ecological 
preferences. Here we characterize phytoplankton communities using V4-18S rRNA gene 
metabarcoding and investigate their relationship with environmental conditions during two voyages 
to the Ross Sea (TAN1802 and TAN1901) conducted in early- and late- summer respectively. The α-
diversity index showed that TAN1802 was more diverse than TAN1901. At Class level, the community 
was similar between both surveys and dominated by Bacillariophyta, Dinophyceae and 
Prymnesiophyceae. At Species level, TAN1802 had a greater presence of Chloroparvula pacifica and a 
greater size range of diatom species, indicating different diversity patterns between early-summer 
bloom and late-summer post-bloom conditions. These results provided insights into the 
phytoplankton community at a deeper taxonomic level in the Ross Sea and how its structure is shaped 
by environmental factors like the water-column mixed layer depth and light. 
 

Describing benthic community patch characteristics to inform 
fishing disturbance-recovery models for seamounts. 

Savannah Goode1,2, Ashley Rowden1,2, David Bowden2, Malcolm Clark2, Fabrice Stephenson2 

1Victoria University of Wellington (NZ) 
2National Institute of Water and Atmospheric Research (NZ) 

Abstract: Globally, seamounts (undersea hills or mountains with elevations > 100 m) are associated 
with aggregations of commercially important fish species. In New Zealand, trawl fisheries for species 
including orange roughy (Hoplostethus atlanticus) target seamounts on Chatham Rise with associated 
impacts including reduced benthic faunal abundance and diversity through the damage and/or 
removal of non-target species. The extent to which benthic communities on seamounts that were 
previously trawled can recover and the time required for recovery is currently uncertain. However, it 
is likely that recovery will be initially patchy due to high biological and habitat heterogeneity 
associated with most seamounts, as well as the uneven distribution of trawling impacts on individual 
seamounts. Knowledge of fine-scale community and patch dynamics is therefore useful for predicting 
the recovery potential of seamount benthic communities from previous trawling impacts. Here, we 
examine two Chatham Rise seamounts to describe small-scale variation in community structure on 
each seamount. We use Random Forest models to predict benthic community distribution patterns in 
relation to habitat variables, allowing us to determine community patch metrics (patch area, inter-
patch distance, and connectivity) for each seamount. This information will be used to parameterise 
factors in subsequent development of disturbance-recovery patch dynamic models. 



 

Match or mismatch: Making conservation efforts align with life 
histories. 

Christopher G Meijer1, Michael JH Hickford1, Duncan P Gray2, David R Schiel1 

1 School of Biological Sciences, University of Canterbury, Private Bag 4800, Christchurch 8041 
2 Environment Canterbury, PO Box 345, Christchurch 8011 

Abstract: Iconic species attract disproportionately large conservation efforts, while drawing 
recognition and support to conservation projects. However, the benefits of conservation efforts will 
be limited if the life history of target species is ignored. Īnanga (Galaxias maculatus) comprise most of 
the valuable whitebait fishery. They are taonga, traverse marine and freshwater habitats and may be 
in decline. Historical evidence suggests that non-tidal coastal water bodies such as Te Waihora and its 
tributaries contained a substantial population of īnanga, and supported whitebait fishing. However, 
recent surveys have shown that īnanga are likely absent from this lake. A review of the timing of recent 
openings of Te Waihora to the sea suggests this is the cause of resident population decline. Īnanga are 
an annual species; most individuals do not live long after maturation and spawning. Consequently, 
diadromous īnanga populations depend on annual inputs of recruits (whitebait) from the sea for 
replenishment. Openings of Te Waihora have not coincided with the highly seasonal inward migration 
of īnanga recruits. This is a fairly clear example of the need to consider the entire life history 
requirements of a species and align management projects to accommodate multiple benefits at little 
additional cost.  

 

Mātauranga Māori to understand population dynamics and pipi 

health, Waihi Estuary.  

Tyla J. Kettle, Kura Paul-Burke, Shari L Gallop, Joanne Ellis.  

University of Waikato, Tauranga, New Zealand.  

Abstract: Estuaries are among the most productive ecosystems on Earth. They hold significant value 
to Māori as they connect the whenua (land), awa (river) and moana (ocean), and are an important 
source of kaimoana (seafood) including shellfish. However, due to increased anthropogenic pressures, 
many estuaries are degraded, affecting taonga (Māori treasure) species such as pipi (Paphies 
australis). This project fundamentally draws upon mātauranga Māori (traditional Māori knowledge) 
from Ngāti Whakahemo (tangata whenua of Waihi Estuary), combined with western science to map 
the historic and current distribution, abundance and health of pipi in Waihi estuary. Previous pipi 
sampling methodology and protocols undertaken by MPI have been used within this study to facilitate 
temporal comparisons. Initial results indicate that culturally significant areas identified by kaumātua 
support high pipi abundances of large size (40mm+) and low abundances of pipi in the upper estuary 
reaches. Perceptions of major threats to the estuary’s ecology and pipi abundance were also explored 
using semi-structured interviews with kaumātua and Bay of Plenty Regional Council members. Over 
harvesting was perceived as a major threat to pipi abundance and Waihi estuaries ecology, alongside 
nutrients related to sewage inputs and runoff which was rated second highest perceived threat. 
Biophysical measurements of nutrients, sediments and over harvesting surveys have been collected 
and will be used to evaluate priority threats affecting the abundances of these culturally important 
shellfish species to help inform future management plans. 

  



 

Spatial predictions of species occurrence and abundance at national 
and regional scales. 

Stephanie L Watson1, Fabrice Stephenson2, Conrad Pilditch1, Carolyn Lundquist2,3 

1University of Waikato 
2National Institute of Water and Atmospheric Research (NIWA) 
3University of Auckland 

Abstract: Spatial data detailing both the distribution and abundance of key species around New 
Zealand waters are needed to facilitate marine management decisions. Species Distribution Models 
(SDM’s) have proven useful in this regard however, most models focus only on predicting species 
presence/absence and many do not consider scale as factor affecting model performance. Here, we 
use SDM’s constructed from regional and national data sets to predict probability of occurrence and 
relative abundance of seven key coastal seafloor species in Tasman/Golden Bay that vary in habitat 
usage and distribution. We investigate if regional scale models trained with spatially limited data can 
produce ecologically sensible and statistically validated abundance predictions, comparable to 
national scale models. Standard approaches to obtain cross-validated estimates of model 
performance (e.g. partitioning training and evaluation metrics directly from the running model) 
showed that national scale models performed significantly better than regional models. However, 
results from a 5-k-fold block cross-validation method showed that regional models performed just as 
well as national models, if not better, for 4 out of 7 modelled species. Regional models also had a 
higher level of specificity (providing spatially nuanced predictions) not identified by broad scale 
national level models.  

 

Benthic biogeography of the Taranaki region reflecting land and 
oceanic influences. 

S Mc Cormack1, B Hicks1, T Isson1, N Sturgess1, M Kelly2, D Culliford1, R Fairweather1, A 
Morrison1, C Battershill1 

1University of Waikato 
2NIWA 

Abstract: Nearshore marine biogeography of Aotearoa’s west coast is not well understood, yet this 
region is likely to experience assemblage shifts in a changing oceanic climate. A detailed examination 
of reef systems focusing on sponge communities around Taranaki, was undertaken to provide a robust 
biogeographic baseline for future comparison. Taranaki sponge distribution is patchy over small 
spatial scales. A high level of endemism in the sponge fauna is confirmed. A total of 127 species are 
recorded from stations around the Taranaki coast. Approximately 9.6 sponge species per m2 exist in 
some locations. Pariokariwa Reef had the largest number of sponge species unique to that area (44 
unique species). Surprisingly, Waitara Reefs, arguably the most sediment impacted of those surveyed, 
had the second largest number of unique sponge species among all locations in Taranaki (36 unique 
species), followed by Patea reef (12 unique species), Hangatahua (9 unique species), and Waiwhakaiho 
(6 unique species). Species associations are both warm and cold temperate, reflecting the varying 
current systems influencing this coastline. In addition, a clear relationship amongst sponge 
assemblages and the quality of the catchment adjacent to their reef locations is evident. These 
findings have implications for developing conservation strategies for marine systems. 

 

 



 

Education & Outreach 
New Zealand and UN Decade of Ocean Science. 

Mike Williams 

NIWA, Wellington 

Abstract: The UN Decade of Ocean Science for Sustainable Development (2021-2031) was born out 
of the recognition that much more needs to be done to reverse the cycle of decline in ocean health 
and create improved conditions for the sustainable development of the ocean, seas and coasts. Its 
goal is summed up by the phrase “the science we need for the ocean we want”. Here I will outline why 
the UN declared the decade, what it hopes to achieve, and outline New Zealand’s approach to the 
Decade. This approach of recognising the ocean as a taonga has been established by the New Zealand 
UNESCO Commission reference group. They have also identified three priority areas: 1) the Pacific 
legacy of cultural and indigenous knowledge about the ocean, 2) the need to take action to nurture 
and value the ocean, and 3) the need to share and understand all ocean knowledge. It is expected 
New Zealand’s science contributions to the Decade will be undertaken in the seas around New Zealand 
and the wider Pacific and Southern Oceans.  
 

Reporting on the Unseen. Marine science, art, and community: 
social art, social science. 

Gabby O’Connor 

University of Auckland and NIWA 

Abstract: The Unseen: Nelson, Christchurch, Wellington, Lower Hutt, Auckland and Currently at the 
Tauranga Art Gallery. 2017–2021. Supported by the Sustainable Seas National Science Challenge. 
O’Connor will discuss results from the Unseen research project and how art-science workshops 
communicate risk while creating community connectivity. The Unseen has developed inclusive 
methods of place-based science communication, science engagement, science education and art 
making. Through transdisciplinary, collaborative and multimodal workshop processes, art making and 
exhibition, it is possible to develop richer social and knowledge-based connections resulting in social 
licence to operate and increased science literacy within communities. Non-siloed and super 
interdisciplinary approaches of communicating how local marine ecosystems work, to understand 
how they change is a highly effective mode of science communication that is intergenerational, 
inclusive and long-lasting. Data collected throughout the project will be presented to demonstrate the 
effectiveness of art-science research and practice. 
 

Host science teachers, engage science learners. 

Julia Bishop and Kim Beaton 

Royal Society Te Apārangi Science Teaching Leadership programme. 

Abstract: Is it possible to have a ‘win, win, win’ situation? Julia and Kim will share how their journey 
from the classroom to the Coastal Marine field station of the University of Waikato is a triple win. A 
win for teachers as they explore the Nature of Science in action, a win for host organisations as they 
get an extra pair of hands and become instrumental in lifting the science engagement of the school 
community, and most importantly a win for students as they are enabled to better engage with 
science. But there is more, all of this at no cost to schools or host organisations. Therefore, come along 
and find out more on how we are collaborating and enhancing school science programmes. 



 

Education for circularity in the real world: Example of teaching 
young engineers system thinking and entrepreneurial skills.  

Ralf Schlothauer, Nick Pickering, Chanelle Gavin, Peter Kovalsky 

University of Waikato 

Abstract: We would like to present our experience teaching system thinking to 1st and 2nd year 

engineers at Waikato University. Our world has changed dramatically over the last 20 years. However 

it has become very evident that the more complex this world gets, fewer of us seem to cope and we 

seem to retreat by increasing numbers into the partisan views of our own “bubble”. The fact is we are 

simply not taught well to understand and manage a complex world. Science has a tendency to 

fragment itself into infinitesimal bits of excellence, this is not a mechanism to cope in a world of rapidly 

increasing complexity with multiple layers of interlinked networks. This talk will give a short synopsis 

of how we took a holistic approach to teaching employing system thinking, design thinking, cognitive 

bias and behavioural economy, digital skills and robotics as well as the basics of entrepreneurial 

business skills to teach solving problems sustainably. The students had to tackle a variety of societal 

problems, marine, land based, urban as well as emerging social crises in the form of project based 

learning in groups. We would like to show some of the amazing creativity and commercial merits of 

the solutions the students came up with as well as sharing the challenges we faced in teaching problem 

solving in such unfamiliar ways to the students.  

 

Shark Spy: Using citizen science for shark conservation and 
education. 

Rob Lewis, Sally Carson 

University of Otago 

Abstract: Within New Zealand there is a lack of basic demographic data for many species of 
elasmobranch including parameters such as seasonality, abundance, size structure, and sex 
structure. These data are important for understanding the species' ecological role and assessing 
conservation status. To address our limited understanding, the citizen science project ‘Shark Spy’ 
seeks to collect data on these parameters by working together with schools and the wider community. 
The project equally aims to increase understanding and awareness about sharks and develop scientific 
and critical thinking skills among participants. The project employs the use of baited underwater video 
(BUVs) to collect information along with incidental sightings from the community. Here we report the 
status of the project, our findings on elasmobranch data, and reported growth in science inquiry skills 
after involvement with ‘Shark Spy’.  

 

 

 

 

 

 



 

Measuring Aotearoa New Zealand’s ocean health through world-
class partnerships and outreach. 

Xavier Pochon1,2, O Pantos3, J Nikitine4, R de Vine5, J Zaeschmar6, A Zaiko1,2 

1 Cawthron Institute, 98 Halifax Street, Nelson, New Zealand 
2 Institute of Marine Science, University of Auckland, Private Bag 92019, Auckland, New Zealand 
3 The Institute of Environmental Science and Research, 27 Creyke Rd, Ilam, Christchurch, 8041, New Zealand 
4 Blue Cradle Foundation, 24 Erin Crescent, Mairehau, Christchurch, 8013, New Zealand 
5 Algalita, 148 N. Marina Drive, Long Beach, California, USA 
6 Far-out ocean research collective, P.O.Box 91, Paihia 0247, New Zealand 

Abstract: The proliferation of marine non-indigenous species (NIS) and accumulation of plastic debris 
including microplastics (MPs) have been classified as major threats to local biodiversity, ecosystem 
services, human health, and the economy. Auckland’s port and marinas represent important hubs of 
primary and secondary spread of NIS, with a number of international marine pests well established in 
the region. These species are now spreading rapidly, compromising vulnerable coastal ecosystems 
(e.g. Northland). Marine plastic debris are effective rafts for the further spread of NIS, but the extent 
and distribution along the NZ coastline is understudied. The recent revolution in environmental DNA 
(eDNA) sequencing technologies, imaging, sensing, and other field deployable analytical tools creates 
new opportunities for researchers and citizen scientists to collect and analyse oceanographic data at 
unprecedented scales and precision levels. Supported by two nationally significant MBIE research 
programmes, and in collaboration with the ocean literacy education organisation Blue Cradle, we 
embarked on SV Manawanui to collect environmental data to better understand the magnitude of 
MPs and the distribution of high-profile NIS across the Auckland-Northland region. Tangata whenua, 
local communities and government agencies were brought together to encourage citizen science 
projects aiming to monitor MPs and marine NIS with user-friendly technologies.



 

 

Elasmobranchs 
 

Habitat use by deep-sea chondrichthyans. 

Helen Armstrong1, Brittany Finucci2, Ashley A Rowden1,2 

1Victoria University of Wellington, Wellington, New Zealand 
2National Institute of Water and Atmosphere Research (NIWA), Wellington, New Zealand  

Abstract: Of the >100 species of chondrichthyans (sharks, rays, chimaeras) found in New Zealand 
waters, approximately 80% are found in the deep sea, and many have a high level of data deficiency. 
Habitat use has been identified as a knowledge gap for deep-sea chondrichthyans. It is important to 
understand how different life stages of sharks use their environment when assessing risk to fishing 
and other anthropogenic impacts. In New Zealand, much of what is currently speculated about habitat 
use is based on bycatch data and has not been confirmed by in situ observation. A series of deep-sea 
video surveys conducted by the Te Papa Tongarewa and NIWA were analysed to characterise areas of 
importance for deep-sea chondrichthyans. In general, small-bodied sharks are less likely to be present 
when sand is the dominant substratum, while large-bodied sharks are more likely to be present when 
bedrock is dominant. Potential nursery sites for ghost sharks (Hydrolagus spp) and lanternsharks 
(Etmopterus spp) were recorded on Campbell Plateau, and an egg-laying ground for a deep-sea skate 
(Bathyraja spp.) was recorded on a newly surveyed seamount. This information can be used to inform 
spatial management to help conserve habitat for vulnerable deep-sea chondrichthyans. 

 

Movements of school sharks with regard to the Kaipara Harbour. 

Alex Burton1, Clinton Duffy2, Scott Tindale3, Adam Smith1 

1School of Natural and Computational Sciences, Massey University 
2Marine Species Team, Department of Conservation 
3Tindale Marine Research Charitable Trust 

Abstract: School sharks (Galeorhinus galeus) are a highly migratory species with a global distribution 
in temperate and sub-tropic waters. Many knowledge gaps remain about the movements of New 
Zealand school sharks, such as the degree of site fidelity to preferred habitats. The Kaipara Harbour is 
frequented by a high abundance of school sharks, particularly in summer, and may be a nationally 
important feeding and/or pupping ground for this species. To assess the importance of the Kaipara 
Harbour, we need to track the movements of sharks between the harbour and other sites in New 
Zealand. We will present preliminary results of research into the movements of school sharks, drawing 
data from satellite-tagged individuals and a citizen-science tagging programme. We aim to provide 
new information on the movement patterns of New Zealand school sharks to aid in the management 
of this species and the habitats on which they rely. 

 

  



 

Hearing in sharks. 

Carolin Nieder, Jimmy Rapson, John Montgomery, Craig Radford  

University of Auckland, Institute of Marine Science 

Abstract: Sound is a fundamental part of our physical world on land and in water. Hearing, perception, 

and interpretation of sound, is crucial for the survival of many animals, including fish. Many fish 

produce sounds to find a mate, signal danger, and defend predators. Anthropogenic noise pollution 

has the potential to disrupt these processes by masking biological important sounds and threatens 

the welfare of many marine organisms. Sharks are one of the earliest extant vertebrates, providing us 

with the opportunity to explore hearing at a basal stage of vertebrate evolution. Of the 400+ species 

of sharks, hearing data exists for only a handful of species. Using the auditory evoked potential 

technique, this study aimed to understand the hearing capability of two endemic shark species that 

have ecologically distinct lifestyles, the carpet shark (Cephaloscyllium isabellum) and the rig shark 

(Mustelus lenticulatus). Our results show that both species are sensitive to low frequencies. Carpet 

sharks hear up to 300Hz, with greatest sensitivity around 100 Hz (threshold -33 dB re 1ms-2), where 

rig sharks hear up to 600 Hz, with greatest sensitivity around 300 Hz (threshold -35 dB re 1ms-2). This 

information is important to assess anthropogenic noise pollution on these species. 

 

Inner ear morphology and directional hearing in sharks. 

Derek Sauer, Kara Yopak, Craig Radford 

University of Auckland - Institute of Marine Science 

Abstract: Sharks (and other fishes without a gas-bladder) leave a considerable gap in our 
understanding of sound localisation in fishes, namely how fishes without a pressure-detector are able 
to locate sound sources in three-dimensional space. This research uses fluorescent microscopy to 
characterise sensory hair cell populations (epithelia) within the inner ears of sharks. This presentation 
will discuss descriptions of the inner ear hearing epithelia (sacculus, lagena, utricle, and macula 
neglecta) across the size range of two distinct shark species: school sharks (Galeorhinus galeus) and 
carpet sharks (Cephaloscyllium isabellum). The results show that the density of inner ear hair cells 
decreases with total length in school sharks, but not in carpet sharks, and that the polarisations 
(directionality) of hair cells do not differ between the two species or with size. Both species exhibit a 
bi-directional hair cell orientation pattern across the length of the hearing epithelia. There were no 
differences in hair cell density or orientation between males and females. Continued examination of 
inner ear morphology in more shark species, especially those from different ecological niches, will 
enable us to look for differences that will aid in distinguishing the hearing mechanism(s) utilised by 
sharks.  

 

  



 

First insights into the spatial ecology of endangered Mobula 
birostris in Aotearoa. 

Edy Setyawan1, Clinton AJ Duffy2, Mark V Erdmann3, Lydia Green4, Scott Tindale5  

1The University of Auckland 
2New Zealand Department of Conservation 
3Conservation International Aotearoa 
4Manta Watch Aotearoa New Zealand 
5Tindale Marine Research Charitable Trust 

Abstract: Unlike reef manta rays, the spatial ecology of endangered oceanic manta rays (Mobula 
birostris) is poorly understood. In New Zealand, M. birostris are known to occur off the North Island 
during at least the spring and summer months, but their distribution and habitat use is largely 
unknown. Here we provide preliminary observations on the spatial movements of M. birostris in 
northern New Zealand. A total of six adult M. birostris were tagged with Wildlife Computer SPLASH10-
F satellite tags in the Hauraki Gulf (February 2021) and offshore of Whangaroa (March 2019). Tagging 
duration ranged from 9–66 days. Analysis of these tracks suggest that M. birostris off the east coast 
of the North Island primarily utilize the coastal waters between 70–120 m depth for feeding, spending 
the majority of their time in less than 5 m depth, but regularly diving to the bottom for short periods 
of time. Importantly, four of the tagged individuals migrated north towards Fiji and Tonga in late 
summer to early autumn. Our study provides first insights into the spatial ecology of M. birostris in 
New Zealand and suggests targeted future research directions to better understand the movements 
and habitat use of this important yet poorly-known endangered species. 

 

Escape behaviour and metabolic capacity in a neonate tropical 
shark: Temperature effects. 

José E. Trujillo1, Ian Bouyoucos2,3, Jodie Rummer2, Will Rayment1, Serge Planes3,4, Bridie JM 
Allan1 

1Department of Marine Science, University of Otago, New Zealand 
2Australian Research Council Centre of Excellence for Coral Reef Studies, James Cook University, Australia 
3PSL Research University, EPHE-UPVD-CNRS, USR 3278 CRIOBE, Universite ́de Perpignan, France  
4Laboratoire d’Excellence “CORAIL”, EPHE, PSL Research University, UPVD, CNRS, USR 3278 CRIOBE, French 
Polynesia 

Abstract: Fast-starts by fish are critical escape strategies for surviving a predatory attack and thus have 
an important adaptive value. Escape behaviours are energetically costly and may be affected by 
temperature through alterations in aerobic activity. However, the relationship between fast-starts and 
metabolic capacity has not yet been examined in sharks. We characterized escape responses in 
neonate blacktip reef sharks, Carcharhinus melanopterus (n = 12), and investigated whether there is 
a temperature-dependent link between aerobic capacity and escape performance. After acute 
exposure to 27, 29, or 31ºC, high-speed videography analysis showed higher turning speed and 
acceleration in sharks at 31ºC. However, overall escape velocity was greater at 29ºC, but not 31ºC. 

Accordingly, oxygen uptake rates (�̇�O2) showed that the greatest �̇�O2MAX and aerobic scope were at 

29ºC. Moreover, routine energetic cost (as �̇�O2MIN) was 36% higher at 31ºC. Aerobic scope positively 
correlated with escape velocity. These results suggest that escape performance in neonate sharks is 
sensitive to changes in ambient temperature through alterations in aerobic activity and effects on the 
contractile properties of the muscle. This study is pivotal to understand the capacity for neonate 
tropical sharks to physiologically cope with changing temperatures as it relates to behaviours 
associated to fitness.  



 

 

 

Drivers of spatial distributions of basking shark (Cetorhinus 
maximus) in the Southwest Pacific. 

Brittany Finucci1, Clinton AJ Duffy2, Tom Brough3, Malcolm P Francis1, Marco Milardi4, 
Matthew H Pinkerton1, Grady Petersen3, Fabrice Stephenson3 

1 National Institute of Water and Atmospheric Research (NIWA), Wellington, New Zealand 
2 Department of Conservation, Auckland, New Zealand  
3 National Institute of Water and Atmospheric Research (NIWA), Hamilton, New Zealand 
4 Fisheries New Zealand - Tini a Tangaroa, Ministry for Primary Industries - Manatu¯ Ahu Matua, Wellington 

Abstract: Basking sharks (Cetorhinus maximus) have been widely reported throughout NZ waters. 
Once commonly observed, and sometimes in large numbers, basking sharks are now infrequently 
reported. Basking shark observations are known to be highly variable across years, and their 
distribution and occurrence can be influenced by environmental predictors. Little is known of NZ 
basking sharks and more information on distribution, habitat use, and migratory patterns is required 
to better understand the species’ regional ecology. Bootstrapped Habitat Suitability Models were used 
to determine the drivers of basking shark distribution and predict habitat suitability in the South Pacific 
for the first time. High-resolution environmental and biotic data, including inferred prey species, and 
all available NZ basking shark records were included in the ensemble HSMs. The most influential driver 
of modelled basking shark distribution was vertical flux of particulate organic matter at the seabed. 
Areas of high basking shark habitat suitability included the east and west coasts of the South Island, 
Puysegur Ridge, and Auckland Island slope. The outputs produced here could be incorporated into 
future management framework for assessing threat and conservation needs for this regionally 
protected species, as well as providing guidance for future research efforts. 

 

  



 

Genetics 
Environmental DNA from pāua (Haliotis sp.) reflects common 
genetic variation. 

Clare IM Adams1, Christopher Hepburn2, Hugh Cross3, Helen R Taylor4, Neil J Gemmell3, 
Michael Bunce5, Gert-Jan Jeunen3, and Michael Knapp1 

1Coastal People Southern Skies Centre of Research Excellence, Department of Anatomy, University of Otago, 
Dunedin, Otago, 9016 
2Coastal People Southern Skies Centre of Research Excellence, Department of Marine Science, University of 
Otago, Dunedin, Otago, 9016 
3Department of Anatomy, University of Otago, Dunedin, Otago, 9016 
4Royal Zoological Society of Scotland, Edinburgh, Scotland, EH12 6TS, United Kingdom 
5Environmental Protection Authority, Wellington Central, Wellington, 6011 

Abstract: Environmental DNA (eDNA) has gained recognition as a species-identification method, and 
interest has grown for using it in population genetics. However, the effectiveness of eDNA below the 
species level remains to be tested for multiple species and environments. Here, we compare 
mitochondrial haplotypes of pāua (Haliotis sp.) taken from both water and tissue samples to test how 
well eDNA methods reflect traditional tissue sampling for these marine gastropods. Individual pāua 
tissue (n=76) was collected, along with water samples (n=9) adjacent to the reef off the coast of 
Warrington, Otago. Pāua mitochondrial haplotypes were identified and compared from tissue and, 
independently, from eDNA water samples. We demonstrate that eDNA is an effective tool for 
recovering common genetic diversity from pāua, although rare (< 5%) haplotypes are seldom 
recovered. These results show the potential of eDNA for identification below the species level and for 
studying the population genetic diversity of gastropods and other marine organisms. This work raises 
prospects that eDNA could become an effective, non-invasive tool for genetic monitoring. 
 

Morphological stasis masks ecologically divergent coral species on 
tropical reefs. 

Pim Bongaerts1,2, Ira Cooke3, Hua Ying4, Dagmar Wels2, Stijn den Haan2, Mark A Ragan5, 
Madeleine JH van Oppen6,7, Ove Hoegh-Guldberg2 

1California Academy of Sciences, San Francisco, CA, 94118, USA 
2Global Change Institute, The University of Queensland, Brisbane, QLD, 4067, Australia 
3Department of Molecular and Cell Biology, James Cook University, Townsville, QLD, 4811, Australia 
4Division of Ecology & Evolution, Research School of Biology, Australian National University, Canberra, ACT, 
2601, Australia 
5Institute for Molecular Bioscience, The University of Queensland, Brisbane, QLD, 4067, Australia 
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Abstract: Coral reefs are known for their incredible species diversity, yet the number of described 
scleractinian coral species remains moderate by comparison. DNA sequencing studies are rapidly 
challenging this notion by exposing a wealth of cryptic diversity, but the evolutionary and ecological 
significance of this diversity remains largely unclear. Here, we present an annotated genome for one 
of the most ubiquitous corals in the Indo-Pacific (Pachyseris speciosa) and uncover, through a 
comprehensive genomic and phenotypic assessment, that it comprises morphologically 
indistinguishable but ecologically divergent lineages. Demographic modeling based on whole-genome 
resequencing indicated that morphological crypsis was due to ancient morphological stasis. Although 



 

the lineages occur sympatrically across shallow and mesophotic habitats, extensive genotyping 
revealed differentiation of their ecological distributions, and physiological and quantitative skeletal 
assays revealed phenotypic differentiation. Lastly, spawning observations of genotyped colonies 
highlighted the potential role of temporal reproductive isolation in the limited admixture, with 
consistent genomic signatures in genes related to morphogenesis and reproduction. Overall, our 
findings demonstrate the presence of ecologically and phenotypically divergent coral species without 
substantial morphological differentiation, and indicate that our current taxonomic framework for 
scleractinian corals may be merely scratching the surface of the ecologically relevant diversity on coral 
reefs. 

 

Systematics of the strawberry squid (Histioteuthidae; 

Cephalopoda). 
Heather E Braid1, Kathrin SR Bolstad1, Yves Cherel2, Fernando Ángel Fernández-Álvarez3, 
Heather Judkins4, Tsunemi Kubodera5, Saji Kumar6, Alexandra Lischka1, Michael Vecchione7, 
Roger Villanueva3 
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7NOAA National Systematics Laboratory, National Museum of Natural History, Washington DC 20013-7012, 
USA 

Abstract: Histioteuthid squids are an important part of marine food webs, being abundant in the diets 
of many predators. Although they represent a substantial biomass in the deep sea, their systematics 
are not fully understood; damaged and paralarval specimens are difficult to identify morphologically, 
since most characters presently used to distinguish species involve photophore patterns. The purpose 
of this study was to test a morphological hypothesis for the division of the family Histioteuthidae into 
species groups using two mitochondrial genes (cytochrome c oxidase subunit I [COI] and 16S rRNA). 
Both the Bayesian and maximum-likelihood analyses supported the division of this family into six 
genera (formalising previously hypothesised species groups): Calliteuthis, Fragariateuthis gen. nov. 
Histioteuthis, Histiothauma, Navia gen. nov., and Stigmatoteuthis. Barcode Index Numbers based on 
COI and 16S rRNA were used to distinguish 17 currently accepted species, and revealed up to nine 
additional species, including potentially new, unnamed species. A DNA barcode reference library of 
sequences generated in this study is available on the Barcode of Life Data Systems (BOLD), which can 
be used to confirm identifications or identify damaged specimens, such as those from gut contents. 
This study is the largest, most complete phylogenetic analysis of this family to date. 

 

  



 

Getting to know your shy neighbour: Population genomics of 
kanakana/piharau. 
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Clarke5, Neil J. Gemmell1*, Alana Alexander1* 
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Abstract: Geotria australis (pouched lamprey, kanakana/piharau) is a culturally and ecologically 
significant jawless fish that is distributed throughout Aotearoa. Despite its importance, much remains 
unknown about historical relationships and gene flow between populations of this cryptic species 
within Aotearoa. To help inform management, we completed the first comprehensive population 
genomics analysis of kanakana within Aotearoa using targeted gene sequencing (Cyt-b and COI) and 
genotyping-by sequencing methods (GBS). Utilizing 16,000 genome-wide single nucleotide 
polymorphisms (SNPs) derived from GBS and sequence data from Cyt-b (766 bp) and COI (589 bp), we 
reveal low levels of structure across 186 individuals from 10 populations spanning the species range 
within Aotearoa. F-statistics and STRUCTURE suggest a single panmictic population, and Mantel and 
EEMS tests reveal no significant isolation by distance. This implies either ongoing gene flow among 
populations or recent shared ancestry among Aotearoa kanakana. We can now use the information 
gained from these genetic tools to assist managers with monitoring effective population size, planning 
possible translocations (and/or propagation programs), and managing potential diseases (including 
syndromes such as Lamprey Reddening Syndrome). 

 

In-field environmental DNA technologies exploring passive 
filtration and PDQeX extraction. 
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Anastasija Zaiko2,3, Jo-Ann L. Stanton1 
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Abstract: Environmental DNA (eDNA) metabarcoding has revolutionized how we monitor marine 
environments by allowing the identification of biological communities across multiple trophic levels 
in a time- and cost-efficient manner. Long water filtration times and specific laboratory needs limit 
large-scale implementation and efficient applicability for end-users. We focused on circumventing the 
need for water filtration and transferring DNA extraction from benchtop to field. The DNA 
concentration and detected biodiversity between water filtration (2L) and passive samplers (overnight 
deployment) was compared, and between the standard Qiagen DNeasy Blood & Tissue kit (laboratory) 
and the portable PDQeX extraction platform (field deployable). Passive samplers included a variety of 
filter membranes (cellulose-nitrate, charged and non-charged nylon), artificial sponges, and a filter 
feeding organism (blue mussel – Mytilus edulis). Samples were collected in a controlled mesocosm 
and natural environment. No statistically significant difference in DNA concentration was observed for 
both extraction methods when samples were processed using water filtration. Higher DNA 
concentrations were obtained from the passive samplers using standard extraction suggesting further 
optimization of the PDQeX for low DNA input. Our results provide evidence for the successful 



 

deployment of passive eDNA samplers and in-field DNA extraction protocols, bringing us one step 
closer to national-scale eDNA surveys implemented by end-users. 

 

Contrasting phylogeography of two limpet genera in the Southern 
Ocean. 

Hamish G Spencer, Claudio González-Wevar 

Department of Zoology, University of Otago, Dunedin and Instituto de Ciencias Marinas y Limnológicas, 
Universidad Austral de Chile, Valdivia, Chile 

Abstract: Molecular techniques are increasingly used to elucidate the phylogenetic relationships 
among molluscan species and to delineate their geographical ranges. Such approaches have been 
particularly useful in groups with few or confusing conchological characters. Here we examine the 
relationships among two groups of limpets that are abundant on rocky coasts of the Southern Ocean. 
Both groups are associated with the bull kelp, Durvillaea antarctica, an efficient long-distance rafter 
capable of carrying a host of invertebrate species vast distances around the Southern Ocean. 
Nevertheless, the two limpet groups show very different phylogeographic patterns. Members of the 
patellogastropod genus Nacella occur on numerous subantarctic islands, with most island groups 
having endemic species that are closely related to species on islands upstream or downstream in the 
Antarctic Circumpolar Current. Apparently, colonization by Nacella of new island groups shortly after 
their emergence often leads to speciation. By contrast, two cryptic species in the pulmonate genus 
Siphonaria, S. lateralis and S. fuegiensis, are broadly co-distributed across the sub-Antarctic and 
exhibit low levels of genetic diversity across this range. Understanding the evolutionary history of 
these groups clearly requires further information, which we suggest comes from an understanding of 
their ecology and reproductive biology. 

 

Drivers of genetic diversity and connectivity in New Zealand coastal 
species. 

Shane Lavery1, Vanessa Arranz Martinez1,2, Charles Michie1, Vibha Thakur1, Rachel Fewster3 
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Abstract: Patterns of dispersal and recruitment in coastal marine species may largely determine the 
sustainability of coastal communities. Single-species studies of genetic diversity provide some insight 
into such patterns of dispersal, but to understand the broader drivers of community connectivity 
requires the integration of such studies across many species. This has proved a challenging task to 
undertake successfully, due largely to the difficulties of combining disparate analyses across species, 
sampling locations and genetic markers. Here, we use existing and novel analytical techniques to 
identify common spatial patterns of genetic diversity and connectivity across a broad range of 21 
coastal species from New Zealand’s intertidal. We show that although some predicted barriers to 
dispersal are evident in several species, the most common patterns were unexpected. We then 
analysed the commonalities among species in order to infer the life history parameters associated 
with specific patterns of diversity and dispersal. Finally, we correlate the inferred patterns of dispersal 
with newly-derived long-term patterns of coastal currents. Overall, our approach provides valuable 
insights into the potential drivers of coastal connectivity, and offers a promising avenue for broader 
analyses. 



 

 

Social environment, but not relatedness, determines piggy-backing 
of Kermadec Islands giant limpets. 

Julia JH Kim, J David Aguirre, Libby Liggins 

Massey University Auckland 

Abstract: The Kermadec Islands giant limpet, Scutellastra kermadecensis, is a protandrous 
hermaphrodite endemic to Rangitāhua. These limpets have the unusual habit whereby small, typically 
male, limpets (piggies) piggy-back on the shells of larger, female individuals. This piggy-backing 
behavior may be a mechanism to avoid bulldozing by larger limpets, to access grazing opportunities 
on the shells of larger limpets, and/or to monopolise breeding opportunities. We investigated whether 
piggy-backing, and the shift to becoming rock-attached, is determined by the availability of space on 
the rock or if it is a response to the properties of the surrounding limpet population. We found that 
the limpets are motivated to piggy-back by the social environment rather than space constraints, 
suggesting that piggy-backing is socio-ecologically plastic. To investigate the repercussions of this 
behaviour on reproductive opportunities, we used genome-wide markers to infer patterns of 
relatedness among piggies and hosts, and according to the spatial arrangement of limpets. We found 
no evidence for a behavioral mechanism by which this broadcast-spawning species ensures 
outbreeding, and the maintenance of genetic diversity in subsequent generations. We discuss the 
implications of our results for this extremely range-restricted species, with reference to how these 
populations may be maintained. 

 

  



 

Habitats 
 

Microhabitat variability and seasonality in limpet (Cellana spp.) 
responses to thermal stress. 

Spencer Virgin, David Schiel  

Marine Ecology Research Group, University of Canterbury  

Abstract: Cellana spp. limpets are large, conspicuous, and abundant inhabitants of rocky shores 
throughout New Zealand. They play important roles in maintaining bare space and structuring 
intertidal communities. However, little is known about their physiological responses to thermal stress, 
which has become critically important since the 7.8Mw Kaikōura earthquake changed the thermal 
heterogeneity of over 140km of coastline. To test for differences in physiological performance among 
species occupying different tidal heights, different sized individuals of the same species, and 
individuals of the same species occupying different microhabitats, limpets were subjected to lethal 
thermal stresses in lab experiments. Experiments were done in summer and winter to test if 
seasonality affected thermal tolerances. Higher shore species were more tolerant to thermal stress 
than lower shore species. However, there was no effect of limpet size or microhabitat on C. denticulata 
thermal tolerance. Limpets collected in different seasons followed similar patterns and had similar 
maximum thermal tolerances, suggesting that previous exposure to heat stress does not influence 
thermal tolerance. The resulting performance models from this work will allow us to determine how 
dramatic mortality events, like the 2016 Kaikōura earthquake, and climate change may impact limpet 
populations, and potential cascading effects this could have on intertidal community structure. 

 

Natural and human-induced factors contributing to benthic habitat 
suitability. 

Marta Ribó1, Sally J Watson2, Jenny R Hillman3, Lorna J Strachan1 
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Abstract: The distribution of benthic ecosystems is strongly influenced by the seabed geomorphology. 
However, the spatial variation of benthic habitats is also affected by near-bottom currents and any 
changes in light, nutrient concentrations and food quality, associated with increases of turbidity within 
the water column. In this study we investigate the potential suitable habitat areas for filter-feeders in 
Queen Charlotte Sound/Tōtaranui (QCS) and Tory Channel/Kura Te Au (TC), in order to inform where 
habitat restoration management should focus efforts to recover communities such as the horse 
mussel (Atrina zelandica) or the green-lipped mussel (Perna canaliculus), both of which have high 
economic impact in New Zealand. Our results confirm that filter-feeder communities inhabit quiescent 
areas, limited by depth, slope, sediment type, and coincide with regions with low near-bottom 
currents and low turbidity levels. Moreover, we observe that the development of coastal settlements 
and major marine traffic routes are limiting the suitable habitats for filter feeder communities. This 
study demonstrates that a multidisciplinary approach key to improve benthic habitat restoration and 
recovery assessments, with a novel emphasis on the distribution of existing human impact in shallow 
marine areas.  



 

What are the best nursery habitats for blue cod? 

Andy Chang1. Alice Rogers1, Jeff Shima1, Mark Morrison2 

1Victoria University of Wellington, Wellington, New Zealand 
2National Institute of Water and Atmospheric Research, Auckland, New Zealand 

Abstract: Coastal nursery habitats are critical for maintaining populations of New Zealand’s most 

important fisheries species. Changes in the availability and quality of nursery habitats in response to 

human activities may be affecting the number of fish that successfully recruit into adult populations. 

Therefore, it is important to identify which habitats are the most important nurseries, what factors 

make them valuable, and how we can protect or restore them to support stocks. We quantified the 

growth rates and diet of juvenile blue cod (Parapercis colias) collected from a range of different 

nursery habitats in the Marlborough Sounds, New Zealand, including bryozoan beds, dog cockle beds, 

horse mussel beds, reef edges, and turret fields. Otoliths were used to calculate daily growth rates, 

and stomach contents were used to assess diet. Our results show that not all nursery habitats are 

equal in value, with bryozoan and reef edge habitats supporting significantly higher juvenile growth, 

and preferred food. Our data will provide important information for the modelling and management 

of blue cod stocks in New Zealand and will help us to better understand how they might respond to 

seabed changes in the future. 

 

Refuge and the reef: Is all habitat structure created equal? 
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Abstract: Coral reefs play a vital role in supporting the economy and food security of vulnerable 

coastal communities in the tropics, but these ecosystem services are under threat due to climate-

induced habitat degradation. Complex structures formed by corals mediate predation by providing 

refuge, so complexity loss alters the transfer of energy to upper trophic levels. We use a size-based 

food web model to determine how the size and distribution of refuges impacts reef fish community 

structure. The productivity of commercially valuable reef mesopredators is maximized when refuges 

that shelter fish up to ~20 cm are available, while the addition of larger refuges causes food limitation, 

slowing growth for this group. Consistent with findings that pristine reefs support more small-bodied 

fish, refuges between 5 and 10 cm have the greatest positive impact on whole-reef biomass and 

productivity. These key refuges are typically formed by branching corals, which are the most 

vulnerable to climate disturbances like bleaching. The rubble, algal turf, or ‘weedy’ coral substrates of 

degraded reefs mostly provide small refuges, less than ~5cm, which may reduce productivity. 

Maintaining small refuges is crucial to reef functioning and the sustainability of reef fisheries. These 

results help to identify meaningful targets for restoration efforts. 

 

  



 

To fish, or not to fish: The probably wrong answer to the possibly 
right question. 

Mike JH Hickford, David R Schiel 

Marine Ecology Research Group, School of Biological Sciences, University of Canterbury 

Abstract: If conservation efforts have shown us anything, it’s that it is easier to stop activities than to 
manage underlying problems. In the case of stopping fishing, it does little to solve underlying problems 
of declining populations if habitat degradation is the main issue. We are at a crossroads in managing 
NZ whitebait populations. These are widely believed to be declining, but underlying causes are far 
from clear. Perceptions can be wrong. If, for example, populations are stable but more people are 
fishing, the average catch must decline, thereby contributing to the perception of decline. Whitebait 
are tightly bound to specific riparian, freshwater and marine habitats to complete their life-history 
and it is known there is extensive degradation of spawning habitat. These create ‘sink’ populations in 
many rivers. Numerous environmental filters cause massive mortality of the millions of whitebait 
returning from the sea, over and above what fishing removes. Recent management initiatives have, 
however, focused on stopping fishing to “better support the long-term persistence of these fish”. But 
will that solve the problem? We examine the complex life-histories of whitebait species, discussing 
effects of density-dependence, habitat degradation and resource limitation, on the abundance, size 
structure and reproductive output of adult populations. 

 

Anchor drag: Disturbance agents of benthic habitats. 
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Abstract: Recent high resolution mapping efforts in the Queen Charlotte Sound/Tōtaranui (QCS) 
located in the Marlborough Sounds, have revealed that the cumulative physical human seafloor 
footprint represents ~1.5% (6.4 km2) of the total QCS seafloor area, and is predominantly related to 
maritime activities (e.g., marine farms, mooring blocks and anchor drags). Spatially, anchor drag marks 
make up the largest (47.5%) physical human footprint observed in the QCS. In this study, we reveal 
that anchor drag related to high-tonnage vessels (passenger and cargo) at the Picton Anchorage can 
excavate the seafloor up to 0.5 m, enough to destroy soft sediment habitats and potentially put 
seafloor infrastructure at risk. We found lower proportions of shell fragments, less bioturbation, and 
higher proportions of fine-grained sediments in collected sediment cores, suggesting that repeat 
anchor drag in this area could be leading to a decline in benthic habitat, and variations of 
sedimentation patterns. Although Picton Anchorage has relatively low maritime congestion compared 
to other ports, with the increasing trends in global marine traffic predicted in the coming decades, a 
less destructive method of managing high-tonnage vessels is necessary to mitigate the impact of 
maritime activities on sensitive shallow marine areas. 

 

  



 

Management 1 
Getting to grips with incorporating cumulative effects into coastal 
management. 

Andrew Allison, Carolyn Lundquist, Stephen Fitzherbert 

NIWA. Hamilton  

Abstract: Cumulative effects in coasts and oceans are poorly understood. The interactions of multiple 
stressors may be antagonistic or synergistic and operate on a multitude of spatial and temporal scales. 
Current management and governance regimes are oriented around a single institution or sector and 
subsequently miss the impacts of cumulative effects. This single-sector situation carries the risk of 
inappropriate management that can make conditions worse. Management of stressors often seeks to 
avoid an ‘environmental bottom line’, but this bottom line is socially constructed and constantly 
shifting. Avoidance of environmental bottom lines can, however, be used to move toward avoiding 
ecological bottom lines through management of multiple stressors. To address cumulative effects, a 
shift is required toward governance regimes that balance power dynamics, sectors, and impacts. 
Balancing the diverse rights and values at play requires compromise, collaboration and co-learning 
between multiple parties interacting within social, cultural, economic, and ecological spaces; diverse 
approaches and multiple knowledge systems need to productively thrive at the decision-making table. 
With increasing complexity driven by anthropogenic stressors including climate change and land use 
change, society needs better spaces to think through interdisciplinary work on multiple interacting 
stressors: spaces to allow us to get to grips with cumulative effects. 
 

Safeguarding seafood security, threatened species and marine 
biodiversity, what’s the catch? 

Tamlin Jefferson1, Carolyn J Lundquist2,3 

1Institute of Marine Science, The University of Auckland, Auckland, New Zealand 
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3National Institute of Water and Atmospheric Research, Hamilton, New Zealand 

Abstract: The priorities of fishermen and other marine resource users are often viewed as at odds 
with those of conservationists and kaitiaki. However, marine conservation, marine ecosystem services 
and food security all ultimately rely on healthy, complex and productive ecosystems. We analyse past 
fishing catch data from 2009–2018 and compare this with world maps of threatened species and 
known marine biodiversity hotspots. By looking back to determine the most important areas for food 
security, we are then able to incorporate this knowledge to look forward at how our oceans can be 
prioritised for protection to provide a win-win for biodiversity, threatened species and sustainable 
fisheries. Our results show that protecting species from extinction, conserving marine biodiversity, 
and sustaining global fisheries catch and food security, are achievable without significant compromise. 
Given that global fishing catch peaked in 1996 and marine biodiversity loss is accelerating, our 
research shows that protecting the most important areas of our oceans could provide a rare ‘silver 
bullet’ strategy for marine management. 
 

  



 

A critical re-appraisal of risks associated with mangrove removals in 
Aotearoa New Zealand. 
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Abstract: Why have mangroves and their ecosystems been so hotly contested over the last quarter 

century in the country’s northern waters? Central to ‘mangrove mania’ are multiple, competing and 

often antagonistic perceptions of the perceived risks posed by mangrove presence, their removal, and 

efforts to restore them. Not surprisingly this has led to a chaotic mangrove knowledge space, with 

significant gaps in knowledge required to understand risks associated with mangrove management. 

In a socio-ecological investigation of risk questions relating to eight mangrove controversies, we reveal 

how localised contestations of mangroves have been ‘arbitrated’ - in different directions. This state of 

affairs has resulted from many sources, pressures and intentions, but all involve the often ill-specified 

lens of public opinion, science practice, environmental management procedures, local Māori 

knowledge, community views, land and inshore development, and consenting processes. We 

systematically examine trajectories of interaction characterising each controversy, and the resulting 

inconsistencies in how risks are portrayed. Our evidence suggests that perceived risk of mangrove 

expansion, and of mangrove removal impacts, are often contrived and misplaced. Increasing 

availability and application of holistic knowledge through investment in regenerative processes and 

adaptive management can improve risk assessments and outcomes in mangrove management. 
 

Co-developing mātauranga Māori and science to inform seastar 
management in Ōhiwa Harbour. 

Megan Ranapia1, Kura Paul-Burke1, Richard Bulmer2, Shaun Ogilvie3, Wallace Aramoana4, 
Trevor Ransfield4, Charlie Bluett5, Tuwhakairiora O’Brien6, Conrad Pilditch1 

1University of Waikato 
2National Institute of Water and Atmospheric Research 
3Eco Research Associates Ltd 
4Te Ūpokorehe Resource Management 
5Ngāti Awa Customary Fisheries Authority 
6Te Rūnanga ō Ngāti Awa 

Abstract: There is increasing demand for multiple ways of thinking and approaches to address complex 
environmental issues. Drawing upon local, indigenous, and science-based knowledge, can improve our 
understanding of social-ecological interdependencies, lead to innovative practices and ideas, identify 
desirable research pathways, and strengthen trust in decision making. Here we present a co-
developed mātauranga Māori and Western science framework to facilitate interdisciplinary research, 
spanning across te ao Māori (Māori world views), marine ecology and environmental management 
and policy that intentionally promotes mātauranga Māori (Māori knowledge) at the forefront of the 
research design as an appropriate method to contemporary marine science, within the context of 
Aotearoa New Zealand. This framework will be applied to a local case study, the over abundant eleven-
armed starfish pātangaroa (Coscinasterias muricata) in Ōhiwa Harbour and in doing so, assist in co-
developing appropriate science objectives, management solutions and environmental policy 
implementation with affiliated iwi and council representatives. 



 

Industry management strategies in a new Kaikōura pāua fishery. 

Tom McCowan 

Pāua Industry Council Ltd.  

Abstract: The coastal uplift from the 2016 Kaikōura earthquake caused widespread mortality and 
habitat loss for pāua, resulting in the closure of the pāua fishery along the earthquake-affected coast 
for the last four and a half years. Surveys monitoring abundance and recruitment trends of pāua post-
earthquake have shown an increase in mature pāua abundance, and widespread post-earthquake 
recruitment in the fisheries closure. In May 2021, the Kaikōura Marine Guardians submitted a proposal 
to Fisheries New Zealand for the re-opening of the pāua fishery in the earthquake-affected area, which 
if adopted, could see the commencement of recreational and commercial pāua fishing in the newly 
formed PAU3N later this year. In this unprecedented situation, precautionary management 
approaches need to be applied across recreational and commercial sectors to ensure the continued 
recovery and future sustainability of this fishery. Abundance and length-frequency data from 
monitoring surveys have been used to guide industry management strategies relating to catch 
spreading, and the setting of minimum harvest size (MHS). These measures, in conjunction with fine-
scale fisheries data collection and harvest control rules to inform the setting of commercial catch levels 
will enable adaptive management to allow for the ongoing sustainable utilisation of the fishery. 

 

The use of size-based models in ecosystem-based fisheries 
management. 

Alice Rogers1*, Vidette McGregor2, Samik Datta2, Monique Ladds3, Matt Dunn2, Peter Horn2, 
Ian Tuck4 
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Abstract: Size-based models have been gaining recognition in recent years as promising and powerful 
tools with which to capture and predict human- and environment-driven changes to marine 
ecosystems. The aim of our study was to determine if, and how a size-based model could be used to 
inform Ecosystem Based Fisheries Management (EBFM) for a shallow, coastal, multi-species fishery in 
the Tasman Bay / Golden Bay region of New Zealand. We present methods and validation of our multi-
species size-based model which is novel in its capacity to capture the dynamics of this type of 
ecosystem. We then compare key model predictions with those made by a more involved, data-rich, 
Atlantis model for the same ecosystem. We explore similarities and differences in predicted biomass 
trends, diversity indices, size at age, and diet of key target species from both model frameworks. 
Results highlight species and trophic groups for which size-based approaches diverge, and others 
where trends are largely comparable. In particular, the dynamics of migratory top predators such as 
sharks, as well as species with invertebrate-rich diets tend to be more poorly captured by this 
approach. Nevertheless, this relatively simple modelling framework can provide useful and insightful 
outputs for a number of target groups, as well as broad indicators of ecosystem health. We conclude 
with a discussion of the pros and cons of the size-based approach and suggestions and aspirations for 
future work in this area. 
 

Some thoughts on management of the nearshore zone in the face 
of increasing stressors. 



 

David R Schiel1, Chris Batterhill2 

1Marine Ecology Research Group, University of Canterbury 
2University of Waikato 

Abstract: It has been long known that the world’s coastal zone is being subjected to multiple and 
increasing stressors, both natural and human-induced. A plethora of papers on spatial and ecosystem-
based management have been produced informing us about the myriad things needed for effective 
management, and yet degradation continues, and we seem to be stuck in our attempts to back away 
from ecological tipping points. In many respects, management of nearshore resources has involved 
the reduction or cancellation of activities, primarily those marine-based, through protected areas. The 
aim has been particularly at overfishing, primarily in the commercial sector, with presumed benefits 
through restoration of trophic relationships. This is a bit of a one-trick pony for management that does 
not account for cross-ecosystem effects from land sources – urbanisation, land-use intensification and 
contaminants – which unleash sediments and contaminants onto coastal reefs. With c 11,000 km of 
coastline, we have a long way to go for effective management. This talk traverses these issues with a 
focus on algal dominated reefs, their requirements for long-term sustainability, and with an underlying 
philosophy of the need to accommodate in some fashion both present and future uses. 

 

Using an expert-based Bayesian Network to inform multiple 
stressor management. 

Richard H Bulmer1, F Stephenson 1, AM Lohrer1, CJ Lundquist 1,2, A Madarasz-Smith 3, CA 
Pilditch4, SF Thrush2, JE Hewitt1,2 

1National Institute of Water & Atmospheric Research 
2University of Auckland 
3Hawke’s Bay Regional Council 
4University of Waikato 
* Corresponding author (Richard.bulmer@niwa.co.nz) 

Abstract: There is growing concern regarding the influence of multiple stressors and their cumulative 
effects on the functioning of estuarine ecosystems. Recognising that empirical data limitations hinder 
parameterisation of detailed models of ecosystem responses to multiple stressors, an expert driven 
Bayesian network (BN) was developed. Here we apply the BN model to a case study estuary (Ahuriri) 
to demonstrate the model’s utility for informing management decisions. Results indicated that 
reductions in suspended sediment loading were likely to result in improvements in estuarine 
condition. Notably, reductions in suspended sediment were also associated with an increased 
probability of high nuisance macroalgae and phytoplankton if nutrient loading was not also reduced. 
By reflecting expert opinion using a probabilistic framework, the BN was able to identify management 
actions to reduce stressor inputs that were most likely to result in improved environmental health. 
Further, the BN was able to provide insights that have been used to justify ongoing efforts to reduce 
combined stressor impacts to the estuary. This is the first time an expert driven BN model has been 
developed to assess the impacts of globally common multiple diffuse stressors on estuarine 
ecosystems providing a general framework that can be readily adapted to other locations. 

Management 2 
 



 

Facilitating data transfer from scientist to community; creating end-
user focused reports. 

Lucy Coyle1,2,3,4, Anne-Marie Jackson1,4,5,6, Daniel Pritchard1,2,4, Brendan Flack1,4,7, Nigel 
Scott3,4, Chris Hepburn1,2,4 

1Coastal People Southern Skies Centre of Research Excellence  
2Department of Marine Science, University of Otago 
3Te Ao Tūroa, Te Rūnanga o Ngāi Tahu 
4Te Tiaki Mahinga Kai 
5School of Physical Education, Sport and Exercise Sciences, University of Otago  
6Te Koronga 
7Kāti Huirapa Rūnaka ki Puketeraki, Karitane  

Abstract: The delivery of mātauranga-guided, locally-focused habitat fishery data to decision makers, 
government legislators, and the wider community is fundamental in reducing the risk around decision 
making. It is crucial for this information to be communicated in time frames that allow decision makers 
to act, supporting communities in their journeys towards regaining their roles as leaders in 
environmental natural resource management. This project investigated different platforms/tools for 
scientists and communities in general, to compile and share local scientific data promptly, supporting 
managers of Customary fishery Protected Areas (CPAs). The online communicative platform, Esri Story 
Map ArcGIS, allows information to be communicated via a combination of: mapping through ArcGIS, 
transmedia, and narrative; tools which have proven to be effective in communicating within 
communities. This platform has been used to archive and share local marine and freshwater data to 
decision makers of CPAs within New Zealand.  

 

Using spatially explicit quantitative risk assessments to prioritise 
future research and management.  

Martin Cryer 

Independent Researcher 

Abstract: Spatially explicit quantitative risk assessments have been found to be powerful tools for 
combining diverse historical data sets to identify and rank risks to marine systems and species posed 
by fisheries and other environmental stressors. The same could be said of many other simpler risk 
assessments, but spatially explicit quantitative risk assessment, if carefully structured and 
interrogated, can provide significantly broader benefits. These benefits include the identification of 
stressors, times, and locations causing most risk, the species or populations most in need of urgent 
management intervention, and guidance on the design of effective interventions. In the theme of this 
conference, I will focus most on the use of these tools to prioritise future management actions and 
research, and possible blockages that can prevent effective application. 

 

  



 

Guidance for using decision-support tools for marine spatial 
planning. 

Carolyn J Lundquist1,2, Tom Brough1, Lisa McCartain1, Fabrice Stephenson1, Stephanie 
Watson1,3, Shane Geange4 

1National Institute of Water & Atmospheric Research (NIWA), Hamilton, New Zealand 
2The University of Auckland, Auckland, New Zealand  
3The University of Waikato, Hamilton, New Zealand  
4Department of Conservation, Wellington, New Zealand, sgeange@doc.govt.nz  

Abstract: To help improve Aotearoa New Zealand’s marine planning approach and build an 
information base, the Department of Conservation has been working with others to develop models 
of species distributions and species turnover, and collating spatial datasets describing key ecological 
areas that could be used to inform management decisions. In combination, these datasets illustrate 
the extensive available knowledge of New Zealand’s marine biodiversity; however, there is a lack of 
guidance in how these datasets could be integrated within decision-support tools to inform marine 
protected area network design and broader spatial planning. Here, we present the Pātaka Tohutao, 
the ‘Cookbook’ of steps and decisions when using the decision-support tool Zonation to inform spatial 
planning processes. The Pātaka Tohutao details seven key steps where intermediate decisions need 
to be made in the use of different types of datasets, including point records, polygon layers and 
predictive models of species distributions, and the incorporation of uncertainty in these data 
layers.  These steps to using Zonation are discussed within the context of available Aotearoa New 
Zealand data, information gaps, objectives for marine planning, and their ability to support decision 
making. 

Assessing the risk of emerging contaminants in New Zealand. 

Louis A Tremblay 1,2, Grant L Northcott 3, Olivier Champeau 1, Andrew Barrick 1, Kirsty Smith 
1, Xavier Pochon 1,4, Jamie Ataria 1, Izzie Alderton 5, Virginia (Jinny) Baker 5, Mike Stewart 6, 
Graham Sevicke-Jones 7  

1 Cawthron Institute, Nelson, New Zealand 
2 School of Biological Sciences, University of Auckland, New Zealand 
3 Northcott Research Consultants Limited, Hamilton, New Zealand;\ 
4 Institute of Marine Science, University of Auckland, New Zealand 
5 ESR, New Zealand 
6 Streamlined Environmental Ltd, Hamilton, New Zealand 
7 Manaaki Whenua - Landcare Research, Wellington, New Zealand 

Abstract: Emerging organic contaminants (EOCs) are natural or manufactured chemicals. They can be 
used daily and released into the environment in significant quantities. Policy makers, the food 
industry, Māori and the wider community are increasingly concerned about the risk EOCs pose to 
human and receiving ecosystems health. Our interdisciplinary team of local Iwi, council, local and 
international scientists aims to better characterise the presence of EOCs in NZ and assess their risk to 
aquatic ecosystems. The research builds deeper understanding of the risks that EOCs pose to our 
unique taonga including their potential to induce antimicrobial resistance and accumulate in food. 
EOCs are difficult to regulate as their effects are often associated with long-term exposure, rather than 
immediate rapid effects. Our research suggests the concentration of EOCs in wastes and receiving 
environments is similar to that reported in other developed countries. The approach uses passive 
sampler methodologies and effect-directed analysis (EDA) to identify persistent EOCs. We are using 
multi-generational methodologies and omics analysis to characterise mechanisms of toxicity and 
harm. We investigate the potential of EOCs to modulate anti-microbial resistance. A National Strategy 
was developed to inform effective national policy and support Iwi, council and community action.  
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Integrating biodiversity datasets to support marine spatial 
planning. 

Debbie Freeman1, Shane Geange1, Greig Funnell1, Mathilde de Forges1, Enrique Diaz Pardo1, 
Clinton Duffy1, Tom McTavish1, Amelia Smith1, Megan Oliver1, Carolyn J Lundquist2,3, Tom 
Brough2, Fabrice Stephenson2, Ashley Rowden2 

1Department of Conservation, Wellington, New Zealand, meoliver@doc.govt.nz  
2National Institute of Water & Atmospheric Research (NIWA), Hamilton, New Zealand 
3The University of Auckland, Auckland, New Zealand  

Abstract: Aotearoa New Zealand is a global hotspot for marine biodiversity with complex seascapes 
and high levels of endemism. Yet we continue to document declining marine biodiversity and 
environmental health against the backdrop of a rapidly changing ocean climate. Over the last three 
years we have worked across agencies to collate a range of biodiversity information to support an 
improved approach to marine planning. The vast size of our marine realm and diversity of habitats 
necessitates a multi-pronged approach to evaluating this biodiversity information. We have modelled 
species distribution for 608 taxa; compiled geospatial data representing nine ecological criteria for 
identifying key ecological areas; developed a biodiversity-driven ‘seafloor habitat classification’; and 
established guidance for integrating datasets within decision-support tools. The resulting information 
can be used to identify optimal areas for marine conservation planning, to guide sampling and 
mapping efforts to fill information gaps, to support regional council planning processes and related 
monitoring, and to inform decisions on where sustainable use might take place. This presentation will 
cover the context for this work and the data collated; the presentation that follows will discuss the 
decision support tools that integrate these data.  
  

  

mailto:meoliver@doc.govt.nz


 

Marine Protection 1 
Aotearoa New Zealand and marine protection. Let's host the 
International Marine Protected Area Congress (IMPAC6) in 2026! 

James Nikitine 

Blue Cradle Foundation, 24 Erin Crescent, Mairehau, Christchurch 8013 Aotearoa New Zealand 

Abstract: Overfishing, pollution, climate change, habitat and biodiversity loss are all threatening 
marine ecosystems and species. Marine reserves, sanctuaries, marine protected areas, Indigenous 
locally managed areas are all among solutions to restore the ocean’s health. Next June 2022, 
Vancouver (Canada) is hosting the 5th International Marine Protected Area Congress (IMPAC5), a 
technical forum to exchange ocean management solutions between practitioners to reach 
international protection targets and the agreed goal of 30% ocean protection by 2030. Over the next 
months, the Blue Cradle Foundation is consulting widely across Aotearoa New Zealand to build 
support to bid to host the follow-up event, in 2026: the 6th International Marine Protected Area 
Congress (IMPAC6), at Te Pae, Ōtautahi-Christchurch’s newly built International Convention Centre. 
In a hybrid remote and in-person format welcoming over 1,000 delegates from all over the world, we 
propose to make this an important moment for marine conservation, halfway to the 2030 Agenda. 
Working with co-organizing host the IUCN’s World Commission on Protected Areas, this event is a 
once in a lifetime opportunity to give Aotearoa NZ a platform to showcase its new marine policy and 
lead the world, with Mātauranga Māori and innovative policy solutions. 

 

Species distribution modeling of false killer whales (Pseudorca 
crassidens): Investigating range shifts. 

Maurice Pascale Kasprowsky1,2, Jochen Zaeschmar1, Sarah Dwyer1, Lily Komian-Ledward1, 
Marta Guerra1,3, Tom Brough1,4  

1Farout Ocean Research Collective 
2Georg-August University Göttingen 
3University of Otago 
4National Institute of Water and Atmospheric Research (NIWA) 

Abstract: The false killer whale/upokohue (Pseudorca crassidens) remains a highly understudied 
species that is classified as at-risk in New Zealand waters. There is anecdotal information for a general 
southward shift in the species summertime distribution. Consequently, it is critical to understand the 
species’ current distribution and the habitat factors influencing their presence, to enable effective 
management. False killer whale distribution was assessed from 189 sighting locations, collected during 
directed and opportunistic boat-based surveys between East Cape and North Cape from 1995 to 2021. 
Pseudo-absence points (n=189) were created from target group background data. Species distribution 
models were generated to relate whale presence to environmental variables. Results suggest that 
whale distribution is correlated with physical factors, including bathymetry and distance to shore. 
Additionally, sea surface temperature and indices of productivity seem to influence the presence of 
the species. The dependence of the species’ distribution on temporally variable factors may explain 
the currently observed range shifts. The study reveals the habitat factors influencing the presence of 
false killer whales, allowing for the estimation of current and future ranges. The results reveal 
important insights into false killer whale spatial ecology which will enable more effective species-
specific management. 



 

New abundance estimate for Otago’s Hector’s dolphin population. 

Hannah Williams, Will Rayment, Steve Dawson  

Department of Marine Science, University of Otago  

Abstract: It is well-known that small populations of animals face an increased risk of extinction. 
Hector’s dolphin (Cephalorhynchus hectori) distribution is fragmented around the South Island, with 
low dispersal between subpopulations. Given their small size, these subpopulations are highly 
vulnerable to threats. This research focuses on one subpopulation in Otago, which in 2011 had an 
estimated abundance of 42 individuals (CI = 19–92). Last year, new protection measures were 
introduced around the South Island, based on aerial survey data which did not include any sightings 
off Otago’s coast. No new protection was offered in this area. This summer, standardised boat-based 
surveys were conducted over 9 weeks off Otago’s coast to collect Photo-ID data to facilitate an 
updated capture-recapture abundance estimate. Abundance was estimated as 45 individuals (95% CI 
= 35–57). Given that numbers have not increased over the last decade, further protection is evidently 
needed to facilitate population growth. To understand which areas require more protection, further 
research will use passive acoustic monitoring within and beyond the current protected area to 
quantify the dolphins’ exposure to bycatch in commercial fisheries. Additionally, sightings will be 
mapped to document current distribution along the coastline. 

 

Designing effective protection for New Zealand dolphins using an 
agent-based approach. 

Elisabeth Slooten1, Joseph Cahill-Lane1, Jacob Nabe-Nielsen2 

1Otago University, Dunedin 
2Aarhus University, Denmark 

Abstract: An agent-based approach is used to estimate bycatch of Hector’s and Maui dolphins, 
explicitly taking into account movements of dolphins, trawling vessels and gillnets. Dolphin movement 
among populations and between protected and unprotected areas substantially increases bycatch, 
with movement from protected areas to impacted populations draining unprotected and protected 
populations. We use offshore dolphin distribution data from population surveys, compared with a 
habitat model based on water turbidity used by the Ministry for Primary Industries. MPI’s approach 
targets protection in areas where high densities of dolphins and high fishing effort coincide, leaving 
the smallest, most vulnerable populations poorly protected. This increases the risk of local extinctions, 
causes population fragmentation, loss of genetic variability and results in increased risk to the species 
as a whole. Much more effective protection measures can be designed by focusing on the impact of 
bycatch on small, local populations – starting with small population units and building up to the design 
of sustainable management at a larger spatial scale. These findings have direct application to other 
marine mammal bycatch problems. A new fish import ruling in the US has resulted in creative, novel 
solutions to reducing marine mammal bycatch, including this work using an agent-based approach. 

 



 

The hard line: Modelling spatial variation in exploited species 
across marine reserve boundaries. 

Benn Hanns, Nick Shears  

University of Auckland 

Abstract: Decreasing abundance gradients across marine reserve boundaries are interpreted as 

evidence of spill-over; the movement of exploited species from marine reserve into adjacent fished 

areas. These gradients have been assumed to be gradual and quantified using continuous modelling 

strategies. This study found such modelling can overestimate spill-over due to underfitting between 

highly divergent reserve and fished areas. In this study abundances of lobster (Jasus edwardsii) across 

the boundaries of two north-eastern New Zealand marine reserves were quantified using potting 

survey data collected in spring over two years. Serval modelling approaches were fitted to these data 

and predictive performances of each approach were compared. Rapid changes in abundances across 

reserve boundaries were found to be better represented when gradients across boundaries were 

stepped or data across reserve and fished areas were modelled independently. These results highlight 

the risk of erroneous conclusions being drawn when inappropriate modelling strategies are used. In a 

marine reserve context this can dramatically shift perceptions of a reserve’s effectiveness. Gradients 

depicted by the stepped and independent models ultimately suggest little spill-over and efficacy issues 

for the two north-eastern New Zealand marine reserves surveyed. 

 

Predicting distributions of vulnerable marine ecosystem indicator 
taxa: Have we reached the limit for presence-only models? 

Fabrice Stephenson1*, Ashley A Rowden2,3, Owen F Anderson2, C Roland Pitcher4, Matt H 
Pinkerton2, Grady Petersen1, David A Bowden2 

1National Institute of Water and Atmosphere (NIWA), Hamilton, New Zealand 
2National Institute of Water and Atmosphere (NIWA), Wellington, New Zealand 
3Victoria University Wellington, School of Biological Sciences Wellington, New Zealand 
4Commonwealth Scientific and Industrial Research Organisation (CSIRO), Brisbane, Australia 

Abstract: Vulnerable marine ecosystems (VMEs) are typically fragile and slow to recover, making them 
likely to be substantially altered by disturbance. In the High Seas, regional fishery management 
organizations (RFMOs) are required to implement measures to prevent significant adverse impacts on 
VMEs. The objectives of the present study were to: update distribution models of VME indicator taxa 
in the South Pacific RFMO Convention Area; evaluate these against newly-collated independent field 
data to test the reliability of the presence-only habitat suitability models; and assess how well the 
updated models were able to predict into unsampled space. Ensemble habitat suitability models of 10 
VME indicator taxa performed well using the newly collated data (AUC > 0.95; TSS > 0.76 and RMSE < 
0.34). There were no obvious patterns of decreasing model performance with decreasing 
environmental coverage; areas with few samples underpinning model predictions still had AUC > 0.93; 
TSS > 0.71 and RMSE < 0.43. Despite these encouraging results, we also identify some important 
inherent issues with presence-only models that have profound implications for their use in 
management of VMEs. Future modelling efforts for VME management purposes should be based 
ideally on the use of survey presence-absence data and, preferably, abundance data. 

  



 

Marine Protection 2 

Overview of DOC research on marine protected species interactions 
with commercial fisheries. 

Shannon Weaver 

Department of Conservation 

Abstract: This presentation will outline the scope of work undertaken by the Department of 
Conservation through the Conservation Services Programme (CSP). This programme focuses on 
investigating and mitigating the impacts of commercial fishing on marine protected species. It is one 
of many programmes that DOC undertakes in the marine space. The presentation will cover the role 
of marine scientists within DOC, the mandate and funding that supports the CSP, how DOC works with 
other government agencies and industry, the breadth of research areas covered by CSP. It will also 
conclude with where to find out about past, present and future research projects and how to partake 
as a stakeholder.  

 

Marine protection enhances kelp forest stability. 

Ohad Peleg, Caitlin Blain, Nick Shears 

University of Auckland 

Abstract: Shallow temperate reefs are typically dominated by macroalgal forests, but overfishing may 
shift these highly productive ecosystems to denuded urchin barrens. Other anthropogenic stressors 
can drive shifts to algal turfs. No-take marine reserves can restore predatory interactions that 
generate cascading effects that reverse the shift to urchin barrens. However, the long-term effects of 
protection on kelp (Ecklonia radiata) forest ecosystem stability and the role of reserves in reversing 
or preventing shifts to algal turf has not been examined. Using 20 years of monitoring data from New 
Zealand’s oldest marine reserve (Leigh; est. 1977), we explored temporal variation in ecosystem state 
under no-take protection and compared this to nearby fished reefs. Fished habitats fluctuated 
between urchin barren, algal turf, and occasionally algal forest states, while reserve sites were 
dominated by algal forests with a clear trajectory towards monospecific kelp forests. Protection 
increased the recovery and resistance of kelp forests through a net positive effect on macroalgae, and 
a net negative effect on sea urchins and turfs. Stability was higher in the reserve, where fewer shifts 
occurred and ecosystem variation was smaller, compared to fished reefs. We conclude that long-term 
no-take protection is effective in promoting stable kelp forest ecosystems.  
 

  



 

Investigating the ecological effects of Long Bay-Okura Marine 
Reserve. 

Sara Kulins1, Nick Shears2 

1University of Auckland, Leigh, New Zealand, skul093@aucklanduni.ac.nz  
2University of Auckland, Leigh, New Zealand 

Abstract: The Long Bay-Okura Marine Reserve is located in the inner Hauraki Gulf which is more 
sheltered and influenced by high sediment loads from coastal erosion and development. Despite being 
established for >25 years there have been few investigations into the ecological effects of protection 
and how this urban marine reserve contributes to biodiversity protection. To investigate the ecological 
effects of the Long Bay-Okura Marine Reserve we mapped subtidal habitats inside and adjacent to the 
marine reserve, and undertook baited video surveys of reef fish and quadrat surveys of sea urchins 
(kina) inside and outside the reserve. Subtidal reef habitats were largely dominated by canopy-forming 
and turfing algae and there were no kina barrens inside or adjacent to the reserve. As seen in other 
reserves in northern New Zealand, snapper (Pagrus auratus) were substantially larger and more 
abundant within the reserve. Kina were also larger and found at higher densities within the reserve, 
suggesting this species benefits from protection in this area and harvesting may have reduced 
densities on the surrounding reefs. This contrasts patterns seen in other reserves and demonstrates 
reserves in highly urbanized areas may have different ecological effects despite the sedimentation and 
stressors associated with urban areas. 

 

Subtropical sea urchin takes hold in northern New Zealand marine 
reserve.  

Celia Balemi, Nick Shears, Richard Taylor   

University of Auckland, Auckland, New Zealand, email: cbal409@aucklanduni.ac.nz   

Abstract: The subtropical long-spined sea urchin (Centrostephanus rodgersii) is found along Australia’s 
eastern coast and in northern New Zealand. With warming ocean temperatures over the last half 
century, C. rodgersii extended its range into Tasmania where it has decimated kelp forests and 
associated biodiversity. Long-term monitoring in New Zealand has indicated a dramatic increases in C. 
rodgersii populations at the Poor Knights Islands Marine Reserve (PKI) and Mokohinau Islands from 
1999–2021. The ecological impacts of C. rodgersii are being assessed by resurveying two cave, archway 
and wall sites at the PKI from 1986 (Battershill, 1986) to assess changes in urchin densities and 
potential associated declines of encrusting fauna. Lab-based feeding experiments, gut content, and 
stable isotope analysis were used to compare the feeding preference between C. rodgersii and kina 
(Evechinus choloticus), and found that C. rodgersii eat a higher proportion of invertebrates. As C. 
rodgersii populations are increasing and they are less preferential feeders, it is expected that 
C.rodgersii will have a greater effect on invertebrate wall communities than E. chloroticus. These 
impacts appear to be increasing, even under full no-take protection, posing a serious threat to the 
diverse rocky wall communities that typify these iconic locations.  

 

  



 

Empirical evaluation of spatial fisheries closures to reduce 

protected species bycatch, using a spatially explicit risk assessment. 

Ben Sharp, D’arcy Webber, Jim Roberts 

Ministry for Primary Industries 

Abstract: Spatial fisheries closures are often proposed as a means of reducing fisheries impacts on 
non-target and protected species.  For decision-makers charged with striking a balance between 
fisheries utilisation and marine protection, there is a need for empirical tools to inform the optimal 
spatial design of such closures, and to demonstrate how much protection is ‘enough’ to achieve a 
defined population objective, in the presence of uncertainty.   The Spatially Explicit Fisheries Risk 
Assessment (SEFRA) framework estimates the risk from fishing to protected species as a function of 
the animals’ overlap with fishing events in space and time, applying Bayesian inference to better 
represent biological and statistical uncertainty.  Because fisheries risk is estimated per individual 
fishing event, and is a function of the time and location of that event, the SEFRA method can estimate 
the population-level consequences of any spatial configuration of fishing effort, e.g. to track changing 
risk over time or to simulate new spatial fishery closures.   The New Zealand government used a SEFRA 
model to inform the update of the Maui and Hector’s dolphin Threat Management Plan.  We 
demonstrate the use of this model to evaluate the efficacy of alternate setnet and trawl fishery closure 
options, with reference to defined population recovery objectives.   

 

Kina barrens as an ecological indicator of overfishing: Reality or an 
oversimplification? 

Nick Shears1, Phil Ross2 

1University of Auckland 
2University of Waikato 

Abstract: That overfishing causes the loss of kelp forests via sea urchin grazing (i.e. formation of kina 
barrens) is contested by certain stakeholder groups and government officials, and the concept is often 
considered an oversimplification as “kina populations can be affected by other possible factors”. We 
review kina barrens in Aotearoa and present new data from fished areas and no-take marine reserves 
to examine the prevalence of kina barrens and evidence for the link between kina barrens and 
overfishing.  
 

  



 

Microbiota 
Endozoicomonas bacteria in toheroa: Friend or foe? 

Matthew Bennion1, Henry Lane2, Ian R McDonald3, Vanessa Taikato1, Joanne Howells1,4, Phil 
Ross1 

1Environmental Research Institute, University of Waikato, Tauranga 3110, New Zealand 
2National Institute of Water and Atmospheric Research Ltd., Christchurch, New Zealand 
3School of Science - Te Aka Matuatua, University of Waikato, Private Bag 3105, Hamilton 3240, New Zealand  
4Animal Health Laboratory, Ministry for Primary Industries, PO Box 40742, Upper Hutt, 5140, New Zealand 

Abstract: The toheroa (Paphies ventricosa) was once a staple food on dinner tables around Aotearoa, 
but overexploitation ensured the demise of the fishery. Populations have inexplicably failed to 
rebound after decades of protection. To fill knowledge gaps and inform restorative action, a series of 
health studies were conducted. Results paint a complex picture of toheroa intrinsic health. 
Intracellular microcolonies of bacteria (IMCs) observed in toheroa tissues are identified as 
Endozoicomonas species, important endosymbionts known for sulfur cycling in many marine 
invertebrates. Furthermore, the puzzling condition ‘gas bubble disease’ often observed on toheroa 
shells is explored, and links are made to hydrogen sulfide (H2S) producing sulfate-reducing bacteria. 
At every juncture, the importance of freshwater streams, food availability and the sulfur cycle was 
found in relation to toheroa health. To maximize their success, restorative efforts should reflect the 
significance of biogeochemical cycling in toheroa tissues and in the sediment, for toheroa health, 
survival, and homeostasis. 

 

Taxonomic versus genomic composition of the hindgut microbiota 
in Kyphosus sydneyanus. 

Sam JR Stevenson, Kevin Lee, Kim M Handley, W Lindsey White, Esther R Angert, Kendall D 
Clements 

School of Biological Sciences, University of Auckland 

Abstract: Gut microbiota in the herbivorous silver drummer, Kyphosus sydneyanus (family 
Kyphosidae), play a key role in digestion by converting refractory algal carbohydrates into 
metabolically-useful short-chain fatty acids. We explored functional stability of this host-microbiota 
relationship by comparing community composition based on 16S rRNA gene amplicons with 
metagenomic profiles in three hindgut sections sampled from wild fish. This research forms part of a 
larger MBIE project whose overall goal is to unlock the capacity of fish hindgut-associated bacteria to 
bioconvert seaweed into useful commercial products. Considerable variation in community 
composition based on 16S rRNA gene analysis was identified between the hindgut sections of 
individual fish and among different fish, especially at lower taxonomic levels. In contrast, shotgun 
metagenomic data revealed a high level of functional similarity among the microbial communities of 
both individual fish and gut sections in the relative abundance of genes involved in key carbohydrate 
degradation pathways. These results suggest that in silver drummer the gut environment selects for 
bacteria in terms of functional capacity rather than taxonomic identity. Examination of gene 
annotations revealed the metabolic pathways used by the hindgut microbiota of K. sydneyanus for the 
degradation of key carbohydrates found in seaweed. 
 

 



 

Hindgut microbiota composition in the marine herbivorous fish, 
Kyphosus sydneyanus. 

Alessandro Pisaniello1, Kim M Handley1, W Lindsey White2, Esther R Angert3, Kendall D 
Clements1 

1School of Biological Sciences, University of Auckland, Auckland, New Zealand 
2School of Science and School of Interprofessional Health Studies, Faculty of Health and Environmental 
Sciences, Auckland University of Technology, Auckland, New Zealand 
3Department of Microbiology, Wing Hall, Cornell University, Ithaca, New York, USA 

Abstract: Gut microbiota play a key role in the nutrition of many marine herbivorous fishes through 

hindgut fermentation of seaweed.  A first step to understanding this process involves determining the 

taxonomic composition of the gut community. Here, we examine community composition and 

seasonal variation in the gut microbiota of silver drummer, Kyphosus sydneyanus (family Kyphosidae). 

Four seasonal samples of hindgut contents from silver drummer were collected in 2020 from reefs at 

Great Barrier Island, Hauraki Gulf. DNA was extracted and processed for 16S rRNA marker gene 

sequence analysis to characterize microbial community composition. Earlier work by our group 

demonstrated a high level of variation between individuals and gut sections in the taxonomic 

composition of these hindgut microbial communities. This raised the question of whether microbiota 

composition is stable over time, especially given seasonal shifts in algal storage metabolites. The 

current study revealed that the first sections of the hindgut in all fish were dominated by the class 

Clostridia. In contrast, the terminal segment of the hindgut either displayed similar proportions of 

Clostridia and Bacteroidia or the latter dominated (e.g. in winter samples). Analysis of seasonal 

variation will inform which processes influence community assembly in these gut communities.  

 

Metabolism of gut microbiota in seaweed-eating marine fish. 

Cesar T Facimoto1, Kendall D Clements1, W Lindsey White2, Esther R Angert3, Kim M 
Handley1 

1School of Biological Sciences, University of Auckland 
2Faculty of Health and Environmental Sciences, Auckland University of Technology 
 3Department of Microbiology, Cornell University. 

Abstract: The gut microbiota in many herbivorous fishes perform an essential role in host energetic 
metabolism through the fermentation of refractory algal carbohydrates. Prior research on silver 
drummer Kyphosus sydneyanus demonstrated significant differences in bacterial community 
composition and short-chain fatty acid (SCFA) proportions along the fish intestinal tract. Despite these 
differences, the function of microbial communities appears to be broadly similar across gut sections 
and individuals. This study is part of a larger project that aims to understand how these microbial 
communities transform seaweed in order to design artificial communities capable of converting 
seaweed into commercial products. For this study, K. sydneyanus were collected at Great Barrier 
Island, Hauraki Gulf. Metagenomes generated from the gut contents were assembled and refined. 
This yielded 68 metagenome-assembled genomes (MAGs) representing the gut communities of K. 
sydneyanus. Preliminary evaluation of these genomes indicates a broad capacity of the bacterial family 
Rikenellaceae to hydrolyse macroalgal polysaccharides, including alginate, laminarin, fucoidan and 
carrageenan present in the diet of K. sydneyanus. Coupling these MAGs with metatranscriptomics will 
determine which genes are actively involved in breakdown of seaweed. 

  



 

Uncovering drivers of heterotrophic bacterial production and 
hydrogen peroxide in macroalgal habitats. 

Isla Twigg1, Jess Wenley1, Blair Thomson1, Federico Baltar2, Christopher Hepburn1 

1 Coastal People Southern Skies Centre of Research Excellence, Dept of Marine Science, University of Otago 
2 Department of Limnology and Bio-Oceanography, University of Vienna 

Abstract: Microbial communities are key players in carbon cycling and retention within macroalgal 
habitats. Through the microbial loop, heterotrophic bacteria reintroduce biologically available carbon 
to the ecosystem after release by macroalgae. However, macroalgae simultaneously release hydrogen 
peroxide (H2O2), a known cellular stressor and inhibitor of heterotrophic bacterial production. To 
understand patterns in microbial community characteristics with changing habitat type and season, 4 
sampling trips were carried out across 12 months, measuring in situ heterotrophic bacterial 
production, H2O2 concentrations, and light levels within beds of 2 habitat forming macroalgae: 
Macrocystis pyrifera, Ulva sp., and open water habitat. H2O2 concentrations were highest in Summer 
and lowest in Winter, varying between species. Contrary to hypotheses, bacterial production and H2O2 

concentrations were tightly coupled across both habitat type and season. We hypothesized algal-
derived dissolved organic carbon (DOC) was a driving factor in both H2O2 formation and heterotrophic 
bacterial production. To understand what drives patterns observed, an extra sampling event was 
carried out in which DOC and community physiological profiling analyses were carried out in addition 
to all previous parameters. Determining the drivers of bacterial community characteristics in beds of 
macroalgae will increase our understanding of how different species support diverse ecosystems and 
influence habitat quality. 
 

Biogeographic patterns of bacterial communities in arid Avicennia 
marina mangrove soils. 

Timothy Thomson1,2, *, M Fusi2,3, MF Bennett-Smith2, N Prinz1, E Aylagas2, S Carvalho2, CE 
Lovelock4, BH Jones2, JI Ellis.1,2 

1 University of Waikato, School of Sciences, 101 Durham Street, Tauranga, New Zealand 3110 
2 King Abdullah University of Science and Technology (KAUST), Biological and Environmental Sciences and 
Engineering Division (BESE), Thuwal, 23955-6900, Saudi Arabia 
3 School of Applied Sciences, Edinburgh Napier University, Edinburgh, UK 
4 School of Biological Sciences, The University of Queensland, St Lucida, QLD 4072, Australia 

Abstract: Mangrove forests are important biotic sinks of atmospheric CO2 and play an integral role in 

nutrient cycling and decontamination of coastal waters, thereby mitigating climatic and 

anthropogenic stressors. These services are primarily regulated by the activity of the soil microbiome. 

To understand how environmental changes may affect this vital part of the ecosystem, it is key to 

understand the patterns and processes that drive the microbial community assembly in mangrove 

forest soils. Gene sequencing techniques (16S rRNA) were applied on samples from arid Avicennia 

marina forests across different spatial scales from local to geographical distance. Alongside 

conventional analyses of community ecology, microbial co-occurrence networks were assessed to 

investigate differences in composition and structure of the bacterial community. The bacterial 

community composition varied more strongly along an intertidal gradient within each mangrove 

forest, than between forests in different geographic regions (Australia/Saudi Arabia). In contrast, co-

occurrence networks differed primarily between geographic regions, illustrating that the structure of 

the bacterial community is not necessarily linked to its composition. Environmental selection seems 

to be the prevalent mechanism of bacterial community assembly in arid A. marina forests. The local 

diversity in mangrove forest soils may have important implications for the quantification of 

biogeochemical processes and is important to consider when planning restoration activities. 



 

Moana Project 
Moana Project: Understanding ocean dynamics, connectivity to 
support NZ's seafood sector. 

Malene Felsing1, Joao Souza1, Maui Hudson2, Julie Jakoboski1, Jonathan Gardner3  

1MetOcean Solutions 
2Waikato University 
3Victoria University of Wellington 

Abstract: The Moana Project, led by MetOcean Solutions, is a five-year MBIE-funded ocean research 
project that started in 2018. The project partners with Whakatōhea Iwi and involves more than 50 
national and international researchers. The Moana Project aims to improve understanding of coastal 
ocean circulation, connectivity and marine heatwaves to produce information that supports 
sustainable growth of the seafood industry, iwi initiatives and how we manage our marine 
environments. The Moana Project has five major components:  

● Te Tiro Moana – Eyes on the Sea: Increasing ocean observations through crowd-sourcing data 
collection and making historical observations freely available. 

● Ngā Ripo o Te Moana - Whirlpools of the Ocean: Improving hydrodynamic models to allow better 
prediction of ocean circulation, temperature (including marine heatwaves) and particle transport. 

● He Hono Moana – Ocean Connection: Determining the connectivity of kaimoana species through 
genetics, microchemistry and mātauranga Māori, supported by ocean modelling. 

● He Papa Moana – Ocean Foundation: Bringing together ocean modelling, kaimoana connectivity 
and iwi aspirations to help further iwi interests and marine management within a cross-cultural 
ocean knowledge platform. 

● Whai Hua – Benefits Received: Ensuring the products and outputs of the Moana Project benefit 
the many individuals and organisations that work in our coastal seas.  

 

Increasing complexity in modelling larval dispersal in Aotearoa New 
Zealand. 

Carolyn Lundquist1,2, Milou Grylls1,3, Christo Rautenbach1 

1National Institute of Water & Atmospheric Research, PO Box 11115, Hillcrest, Hamilton 3251 
2School of Environment, University of Auckland, Private Bag 92019, Auckland 1142 
3University of Waikato 

Abstract: Understanding larval connectivity is key to understanding and managing biodiversity and 
fisheries, including aquaculture that relies on wild-caught young. Direct observation of patterns of 
larval dispersal and settlement are logistically challenging, and larval dispersal models are often used 
to estimate population connectivity. These combined particle tracking-hydrodynamic models have 
evolved in complexity in recent decades, with higher resolution of temporal and spatial scales, and 
inclusion of tides, winds, and other climatic variables. Many models now incorporate complex larval 
behaviours such as size- or larval stage-specific swimming speeds, habitat selection, and vertical 
migration, whereas historical models often assumed that larvae functioned as passive particles. Here 
we present a database of information on larval behaviours including three kaimoana (pāua, koura, 
kuku) species of particular interest to the Moana project, and identify information gaps, and how 
these might translate into uncertainties in larval dispersal predictions. We place these discussions 
within a review of global larval dispersal models to identify which larval behaviours are most important 
to include for estuarine, coastal, shelf and open ocean species. 



 

A coastal-scale hydrodynamic simulation for the Bay of Plenty. 

Mireya Montaño1, Sutara H Suanda2, 1, Joao Souza3 

1Department of Marine Science, University of Otago 
2Department of Physics and Physical Oceanography, University of North Carolina at Wilmington, USA  
3MetOcean Solutions 

Abstract: One of the objectives of the multidisciplinary MOANA project is to deliver predictive ocean 
circulation models for the benefit of coastal communities New Zealand-wide. In this work, a 25-year 
high-resolution hindcast model (HR) for coastal oceanographic processes in the Bay of Plenty in 
collaboration with Whakatohea Iwi was constructed. The HR model (1 km horizontal resolution) 
resolves smaller scale processes such as eddies and island wakes that are important for the 
comprehension of material dispersion and connectivity, this is key for the understanding of regional 
biogeochemical interactions. Model skill to reproduce observations in the HR model is compared to a 
25-year New Zealand-wide hindcast model, the Moana Backbone (BB, 5 km horizontal resolution) 
using a variety of data-sets of physical variables (i.e. temperature, salinity, velocities, sea surface level) 
during the period 2003-2004. Both models reproduce aspects of the observed regional variability. 
Improved skill in the HR model is found in winter, having reduced nearshore cold temperature bias. 
Additional aspects such as wind correlations to sea surface currents and particle dispersion 
preliminary results are further discussed.  

 

Modelling population connectivity of Perna canaliculus at Ninety 
Mile Beach. 

Romain Chaput, Jonathan Gardner, Calvin Quigley  

Victoria University of Wellington, School of Biological Sciences  

Abstract: The green-lipped mussel industry in New Zealand is highly dependent on a continuous 
supply of spats, a complex of juvenile mussels and algae, to seed the farms. Nationwide, up to 80 
percent of mussel spats are collected at Ninety Mile Beach, making it a critical area for resource 
management. Despite this importance, little is known about the location of the reefs that supply these 
spats. The goals of our study are to identify the source populations of the mussels collected at Ninety 
Mile Beach and to map the local population connectivity. The biophysical model Opendrift was used 
with the Moana Backbone oceanographic model to simulate the dispersal of Perna canaliculus larvae 
and spats from 2014 to 2017. We backtracked the trajectories of the spats from the beach to identify 
potential areas of spat formation and source populations. Then, a forward tracking step was used to 
map the total population connectivity, accounting for secondary settlement. Our results highlight a 
strong connectivity with adjacent reefs and a disconnect between Southern and Northern 
populations, removing the potential for mussel collected at Ninety Mile Beach to originate further 
South than Collins Bay. Finally, these simulation results were compared to recent genetic analysis for 
validation. 

 

  



 

Oceanographic and genetic connectivity of green mussels at the 
national scale. 

Calvin Quigley, Jonathan Gardner, Moninya Roughan 

Victoria University of Wellington, Moana Project 

Abstract: For many sessile marine invertebrates, the primary opportunity for dispersal occurs during 
a pelagic larval stage. Thus, biophysical models that incorporate ocean circulation and larval behavior 
can be used to predict patterns of gene flow as well as identifying source/sink dynamics among 
populations. This capability would be of immense value to New Zealand’s green mussel aquaculture 
industry, which relies almost exclusively on wild caught spat that arrives at Ninety Mile Beach. I am 
using Lagrangian particle tracking with the Moana Backbone Model to simulate green mussel larval 
dispersal over the last 25 years and comparing these patterns of predicted oceanographic connectivity 
to observed genetic distances between 14 populations around the country that have been sampled at 
10 microsatellite loci. I will then be able to implement new features to the biophysical model, including 
additional larval behaviors and multi-generational transport through stepping stone populations, in 
order to improve the fit of the model to the observed data. Using this methodology, I will identify 
areas that likely serve as larval sources as well as populations that play important connective functions 
between regions, both of which would be priorities for conservation.  

 

Moana Reanalysis – an ocean estate estimate for the New Zealand 
EEZ. 

Joao Souza 

MetOcean Solutions, part of the Meteorological Service of New Zealand 

Abstract: The Moana Project aims to combine Māori knowledge, seafood sector data, ocean sensing, 
and advanced numerical modelling to provide an accurate ocean analysis and prediction system. The 
project is developing Aotearoa’s first nation-wide ocean modelling system to explain oceanic changes 
and marine heatwaves.  There is a clear need for the development of regional downscaled models to 
support industry and societal applications. These downscaled systems should have higher resolution 
both in the horizontal and vertical grids, include physical processes that are not represented in the 
global simulations such as tidal and local wind and atmospheric pressure forcing, and better resolve 
the continental shelf bathymetry and coastal geometry. Local reanalysis also presents the opportunity 
to assimilate observational datasets not included in the global products. It then becomes necessary to 
analyze and quantify the improvements made by these regional simulations in relation to their global 
counterparts to provide information that can help us optimize observational networks and the use of 
computational resources. In this work we describe the methodology to generate a first open-access 
New Zealand ocean reanalysis – The Moana Reanalysis. Preliminary results are presented, together 
with future improvement and operationalization plans. 
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Seabirds as Tohu of Ocean State. 

Sarah Davis 

Ngāpuhi, Ngāti Hine 

Abstract: The bioaccumulation and toxicity of heavy metal pollutants has the potential to contaminate 
marine systems when present in high concentrations. For centuries, seabirds have been used by 
Indigenous communities to determine the health of marine systems. More recently, Western science 
has also recognized seabirds as useful indicators to monitor elevated risk of marine pollutants. This 
project aims to explore the role of seabirds as indicators of ocean state using a ‘tohu’ framework that 
draws upon both Indigenous and Colonial knowledge systems. Engaging with both mātauranga Māori 
and Western science, the state of marine systems shall be explored through mutton-bird cultural 
harvest practices and heavy metal levels. Specifically, semi-structured interviews; LA-ICP-MS and ICP-
MS; and H:L blood ratios will be used to provide insight into seabird health and marine metal 
contamination. Preliminary results suggest the presence of mercury which may be linked to colony 
abandonment reported by some hapū. The simultaneous use of two knowledge systems may provide 
novel understandings of both seabird and ocean health that are truly grounded in the context of 
Aotearoa, New Zealand. This has the potential to guide future engagement with marine science and 
conservation, and inform current kaitiakitanga practices using seabirds as tohu of ocean state.  
 

Seabed 2030 initiative to map the global ocean floor. 

Jaya Roperez1, Kevin Mackay1, Arne Pallentin1, Adam Greenland2, Glen Rowe2, Vaughan 
Stagpoole3, Jenny Black3  

1National Institute of Water and Atmospheric Research (NIWA), Wellington 
2Land Information New Zealand (LINZ), Wellington 
3Institute of Geological and Nuclear Sciences (GNS Science), Wellington 

Abstract: Set to map the entirety of the global ocean floor by 2030, The Nippon Foundation-GEBCO 
Seabed 2030 Project started operations in 2018. The project draws on the experience of organizations 
and mapping experts under the coordination of UNESCO’s Intergovernmental Oceanographic 
Commission (IOC) and the International Hydrographic Organization (IHO). Seabed 2030 has four 
regional data centres that compile bathymetric grids, and one of these, the South and West Pacific 
Data Centre is based in New Zealand. This Data Centre assembles data over the Pacific region, from 
South America to Australia and to the NW part of the Pacific Ocean up to Japan. Having a 
comprehensive map of the ocean floor could assist global efforts to combat pollution, aid marine 
conservation, forecast tsunami wave propagation, and help inform the study of tides and wave action. 
Despite its obvious useful applications, detailed bathymetric data – the topography of the ocean floor 
– is still missing for much of the global ocean. More than 80% of the world's ocean floor remains 
unmapped with modern mapping methods, and by any technological standards we know more about 
Mars than we do about the depths of the ocean. Success relies on many contributors, including 
central, local government and academia. 

 

 



 

Turbulence modelling of the Kaipara River: Investigation of the 
performance of the k-ε closure scheme in Delft3D.  

Berengere Dejeans, Julia Mullarney, Iain MacDonald 

University of Waikato 

Abstract: Being able to predict sediment transport is crucial for any coastal management project. 
Numerical modelling has proven to be a very powerful tool to study hydrodynamic and sediment 
transport in marine environments. However, the predictive capability of every model remains limited 
by the understanding of the processes involved. Thus, for instance, turbulence, which has been 
previously shown to play a crucial role in sediment transport, is still not fully understood. Different 
approaches have therefore been developed, each of which is based on different assumptions. The 
present paper shows a comparison between modelling results and observations of velocities and 
turbulence in the Kaipara River, a heavily-sediment laden meandering channel. Observations were 
collected with Lagrangian flow-following `flocdrifters’, resulting in a unique dataset enabling to 
investigate the performance of the modelling suite Delft3D, run with the k-ε closure scheme, in terms 
of turbulence over different scales. Results show that, overall, the model reproduces the right order 
of magnitude of flow speed and turbulence but tends to generally underpredict the observations and 
fails to predict some of the smaller-scale patterns. Most discrepancies are located around the bends 
of the channel, suggesting that the geometry of the river is the main driver of turbulence.  
 

GIS image services of satellite (MODIS) water quality products 
(NIWA-SCENZ). 

Mark Gall, M Pinkerton, T Steinmetz, S Wood  

National Institute of Water and Atmospheric Research (NIWA), Wellington 

Abstract: NIWA-SCENZ (Seas Coasts and Estuaries New Zealand) is a website portal to GIS image 
services of satellite (MODIS) water quality products, in high spatial (500 m2) resolution (July-2002 to 
present). GIS compliant maps (NZTM) are managed in an image service layer (data-cube) on an ArcGIS 
server (ArcGIS Enterprise - ESRI). Image services include timeseries, climatologies and anomalies, for 
median timesteps (weeks, months, seasons, and years). This allows efficient data display and 
extraction of an area and timestep of interest. Extracted data are saved locally as csv files for further 
analysis (e.g. Shiny-SCENZ (Monthly) - R). Shiny-SCENZ is a collection of interactive graphics and 
analyses of relevance to interpreting monthly space-time water quality data (an overview map, 
summary statistics, timeseries plots, normalised timeseries plots, month trends, seasonal trends by 
LOESS (STL) with forecasting, spatial mapping, and Hovmöller diagrams (transect spatial changes 
through time). Current products include: Absorbance of particulate and dissolved detrital material; 
Backscatter of particulates at 555 nm; Chlorophyll a; Light at seabed; Horizontal visibility distance; 
Light attenuation coefficient of PAR; Proportion of observations; Secchi disk depth; Sea surface 
temperature; and Total suspended solids. Updates of timesteps will be weekly (automated) and 
reprocessing and new products as needed (manually). 

 

  



 

A global oxygen atlas produced using data interpolating variational 
analysis. 

Christopher J Roach1, Nathaniel L Bindoff2,3 

1MetOcean Solutions, New Zealand 
2Institute For Marine and Antarctic Studies, University of Tasmania, Australia 
3AAPP, Institute for Marine and Antarctic Studies, University of Tasmania, Australia 

Abstract: Multiple studies have described a decrease in global ocean oxygen content. However, 
oxygen data from in situ observations is sparse in space and time, particularly before the 1980’s. 
Thus,to assess oxygen concentration changes on a global scale gridded climatologies are necessary. 
Most climatologies (e.g. World Ocean Atlas) use optimal interpolation with correlation scales set by 
data density and topography. However, the correlation functions used are not constrained by ocean 
physics, such as large scale circulation, leading to issues including ‘leakage’ of signals across narrow 
regions of land. We have developed an oxygen atlas using Data Interpolating Variational Analysis 
(DIVA: Troupin et al., 2012, Barth et al. 2014). Unlike optimal interpolation DIVA allows for the explicit 
inclusion of advection of water properties (heat, salt and oxygen) and coastal boundaries, where a 
normal flux is zero. Our atlas combines about 1.1x106 shipboard profiles with CMCC Historical Ocean 
Reanalysis (Yang et al. 2016) velocity fields to produce 0.5° x 0.5° x 1yr resolution oxygen and error 
fields, on 108 depth levels between the surface and 6100 m from 1960 to 2015. We detect a decrease 
of about 0.7% in the global oxygen inventory, with local decreases of up to 7% in many coastal regions 
and marginal seas. 

 

Preliminary characterisation of estuarine plumes off the west coast 
of the Waikato Region. 

Stephen Hunt, Hannah Jones 

Waikato Regional Council (WRC) 

Abstract: Previous studies have focused on the ability of estuaries to expel pollutants, here we 
investigate the eventual fate of this water in the open ocean. The west coast of the North Island 
between Manakau and Mokau has been selected as a study area due to the multiple estuaries and the 
West Coast North Island Marine Mammal Sanctuary. Oceanographic and sediment data indicates 
terrestrial sediment deposition and a Region of Freshwater Influence (ROFI) and a qualitative review 
of remote sensed data indicated that estuarine plume structures are highly variable. Idealised 
numerical and analytical models were used to classify the likely behavior of each plume. Although 
these models are simplistic representations of an estuarine plume or ROFI, they can identify the 
important physical processes controlling the extent of each plume and help explain the various plume 
structures observed in the remote sensed data. This simple modelling will help with the planning of 
fieldwork, further data collection, analysis of remote sensed data and more complex modelling to help 
understand the sediment plumes and the ROFI further. 
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Marine heatwaves in shallow water ecosystems of New Zealand. 

Felix Cook1, Robert Smith1, Moninya Roughan2, Nicolas Cullen3, Melissa Bowen4, Nick 
Shears5 

1Department of Marine Science, University of Otago 
2Coastal and Regional Oceanography Lab, School of Mathematics and Statistics, University of New South Wales 
3School of Geography, University of Otago  
4School of Environment, University of Auckland 
5Leigh Marine Laboratory, Institute of Marine Science, University of Auckland 

Abstract: Marine heatwaves (MHWs) are extreme temperature events in the ocean that can cause 
wide-ranging negative effects on marine ecosystems and people. Several recent MHWs have had 
substantial environmental and economic impacts around New Zealand. Despite the major implications 
of these extreme events, we lack fundamental knowledge of their variability, trends and physical 
drivers, particularly over the shelf and nearshore environment. Here we use two long term daily in situ 
coastal temperature records (≥ 54 years) to investigate the nature and drivers of MHWs in shallow 
water ecosystems around New Zealand. We compare these in situ sea surface temperature (SST) 
records from an open-coastline and semi-enclosed harbour with offshore data from a multi-satellite 
SST analysis to investigate coupling between large-scale extreme temperature events and those in 
shallow coastal waters. To investigate the atmospheric factors generating MHWs in coastal waters, 
we also examine the relationships between observed MHW occurrence and both local and large-scale 
meteorological forcing. Our results highlight the importance of long-term in situ records for 
understanding processes generating MHWs in shallow coastal systems. 

 

A year in the life of the East Auckland Current. 

Rafael Santana1,2, Sutara H. Suanda2,3, Helen Macdonald1 & Joanne O’Callaghan1  

1National Institute of Water and Atmospheric Research, Wellington 6021, New Zealand 
2Department of Marine Science, University of Otago, Dunedin 9014, New Zealand 
3University of North Carolina Wilmington, Wilmington, NC 28403, USA 

Abstract: The East Auckland Current (EAuC) forms part of the shelf/slope marine system that impacts 
the local weather, transport of nutrients, larvae, and contaminants. Intra-annual variability in the 
EAuC was studied using a year-long time series of in situ and remotely-sensed velocity, temperature 
and salinity observations, and numerical simulations. Satellite-derived velocities well-represent the 
long-term (>30 days) in situ variability of the upper ocean circulation. Four mesoscale eddies (25-50 
km radius) were observed during the year which generated on- or offshore transport depending on 
their rotation direction and position relative to the shelf. Cyclonic eddies generated uplift of the 
isotherms on the continental slope. Bottom onshore transport, generated by the EAuC, was suggested 
to have caused the largest temperature anomaly (−1.5°C) at the continental shelf-break which might 
promote the delivery of nutrients to the euphotic zone. Realistic numerical simulations to further 
understand on- and offshore transport along the shelf were conducted. Simulations that incorporate 
satellite observations improved the representation of the EAuC and larger eddies (~50 km radius) and 
reduced the SST error from 1.3°C to 0.4°C. These numerical experiments are expected to provide a 
better picture of the EAuC influence on the continental shelf circulation and water masses. 

 



 

Shelf-ocean exchange at the Southland Front, New Zealand. 

Robert O Smith1, SH Suanda1,2 

1 Department of Marine Science, University of Otago, Dunedin, New Zealand 
2 University of North Carolina Wilmington, Wilmington, NC, USA 

Abstract: Shelf break fronts are oceanic boundaries that separate the water masses of continental 
shelves from the open sea. Exchanges of fluid across these boundaries can exert strong influences 
over the adjacent marine ecosystems. The Southland Front (SLF) is a shelf break front located offshore 
of the eastern coast of the South Island, New Zealand. Whilst it has often been considered to act as a 
strong barrier to lateral exchange, there is evidence that periodic exchanges can occur across the SLF. 
However, relatively little is known about the characteristics or drivers of shelf-ocean exchange in this 
region due to a lack of direct observations. Here we investigate shelf-ocean exchange around southern 
New Zealand using a combination of Eulerian and Lagrangian analyses applied to 25-years of output 
from a regional ocean circulation model. Model results will be presented that suggest a persistent 
import of surface water onto the southern half of the shelf modulated by the along-front winds, which 
is balanced by export of shelf waters that takes place north of the Otago Peninsula. This challenges 
the view that the SLF is a barrier to ocean-shelf exchange, with implications for connectivity between 
the shelf and offshore marine environment around southern New Zealand. 

 

Nitrogen enrichment increases greenhouse gas emissions from 
emerged intertidal sandflats. 

Dallas J Hamilton, Richard H Bulmer, Luitgard Schwendenmann, Carolyn J Lundquist 

University of Waikato; National Institute of Water and Atmosphere, University of Auckland 

Abstract: Unvegetated, intertidal sandflats play a critical role in estuarine carbon and nutrient 
dynamics. However, these ecosystems are under increasing threat from anthropogenic stressors, 
especially nitrogen enrichment. While research in this area typically focuses on sediment-water 
exchanges of carbon and nutrients during tidal inundation, there remain significant gaps in our 
understanding of GHG (Greenhouse Gas) fluxes during tidal emergence. In situ benthic chambers were 
used to quantify GHG fluxes during tidal emergence and investigate the impact of nitrogen 
enrichment. Our results demonstrate significant differences in magnitude and direction of GHG fluxes 
between emerged and submerged flats, highlighting the importance of considering tidal state when 
estimating GHG emissions from intertidal flats. These responses were related to differences in 
microphytobenthic and macrofaunal activity, illustrating the important role of ecology in mediating 
fluxes from intertidal flats. Furthermore, nitrogen enrichment of 600 gN m−2 was associated with, on 
average, a 1.65x increase in CO2 uptake under photosynthetically active conditions and a 1.35x 
increase in CO2 emission under dark conditions, in addition to a 3.8x increase in CH4 emission and a 
15x increase in N2O emission overall. This is particularly significant given the large area intertidal flats 
cover globally, and their increasing exposure to anthropogenic stressors. 
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Physical controls on the fate of nitrogen in open coastal zones. 

Ines Bartl1,3, K Schulz2, P Holtermann3, M Voss3  

1Institute of Marine Science, The University of Auckland, Auckland 1142, New Zealand  
2Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, 27570 Bremerhaven, Germany  
3Leibniz Institute for Baltic Sea Research Warnemünde, 18119 Rostock, Germany  

Abstract: An important ecosystem function of coastal zones is the reduction of land-derived nutrients. 
Yet, this function is mainly studied in semi-enclosed coastal zones while nutrient reduction in open 
coastal zones and its physical controls remain unresolved. The Bay of Gdansk (Baltic Sea) is a perfect 
example of an open bay receiving riverine nitrogen (N) loads from agricultural catchment. Using a 
highly resolved hydrodynamic model we studied physical processes and water residence times in this 
bay to identify transport pathways of N and to evaluate the physical impact on biological N retention 
and removal. Our results show that wind events leading to coastal upwelling and offshore surface 
Ekman transport are more frequent than previously anticipated suggesting significant N export to the 
open sea. By combining the modelled upwelling events and water residence times with measured 
rates of N uptake and sedimentation we found that specific timing and co-occurrence is critical for the 
fate of riverine N to either physical offshore export, physical trapping in the coastal rim or biological 
retention and removal. These results strongly emphasize the use of holistic physical-biological 
approaches to study nutrient reduction in the heterogenous coastal ecosystems around the world. 

 

Otago Shelf heat budget and the importance of the Southland 
Current. 

Jesse M Vance1, Ata Suanda2, Kim Currie3, Cliff Law1,4, John Zeldis5 

1Department of Marine Science, University of Otago, Dunedin, 9016, New Zealand 
2Department of Physics and Physical Oceanography, University of North Carolina Wilmington, Wilmington, NC, 
USA 
3National Institute of Water and Atmospheric Research – University of Otago Centre for Oceanography, 
Dunedin, 9016, New Zealand 
4National Institute of Water and Atmospheric Research, Wellington, 6021, New Zealand 
5National Institute of Water and Atmospheric Research, Christchurch, 8011, New Zealand 

Abstract: The Otago shelf is a unique coastal system where the Subtropical Frontal Zone (STFZ) 
remains close to shore. The STFZ separates warm, salty, oligotrophic subtropical water (STW) from the 
cold, fresher, more nutrient-dense subantarctic water (SAW. Along this front the Southland Current 
(SC) advects cold SAW northward toward the Chatham Rise. The SC, with a mean transport of 8.3Sv 
and significant seasonal cycle, exhibits little correspondence to the South Oscillation Index, variability 
in the South Pacific Gyre, or Rossby waves, indicating a dominance by regional wind stress. Using a 
combination of 20 years of observations and modelled data, we determine the annual and seasonal 
climatological heat budgets for the upper ocean here. Advective transport dominates the heat budget. 
Geostrophic transport plays the largest role, but ageostrophic transport is also important. Diffusivity 
partially balances the advection of cold water along the SC. Vertical advection, driven by eddies, has 
the greatest impact along the SC as well. The model data used in this study agrees well with 
observations in the SAW and STW but has significant error in the very nearshore neritic waters. Still, 
this study illustrates the processes determining the regional heat budget, highlighting the importance 
of advection and diffusivity here. 

 



 

Drivers of erosion and accretion across the fringe of a coastal 
mangrove forest. 

Benjamin K Norris1,2, Julia C Mullarney2, Karin R Bryan2, Stephen M Henderson3. 

1United States Geological Survey, Santa Cruz, USA 
2Coastal Marine Group, University of Waikato 
3Washington State University, Vancouver, USA 

Abstract: Mangrove forests are highly productive ecosystems, which provide many physical, societal 
and ecological services in tropical and subtropical regions. Accurate prediction of the morphological 
evolution of these areas, in the face of global sea level rise and changes in sediment supply, requires 
understanding of interactions between vegetation elements, water flows, and sediment 
transport.  We present novel field observations from a tropical, wave-exposed mangrove forest, 
comparing millimeter-scale turbulent water velocity fluctuations with simultaneous subtidal bed 
elevation changes. Measurements demonstrated that the spatial variability in vegetation density is a 
control on sediment transport at sub-meter scales. Scour around single and clusters of 
pneumatophores was well-predicted using a slightly modified version of the standard hydraulic 
engineering equation for wave-induced scour around regular cylinders. Erosion and accretion were 
found to be correlated with near-bed turbulent kinetic energy; conversely, no clear relationship 
between changes in bed elevation and mean current speeds could be discerned. Additionally, cross-
wavelet analysis revealed that infragravity-frequency fluctuations in the bed level were sometimes 
coherent with velocity. This result implies that infragravity waves may play a much greater role than 
previously considered in driving sediment transport within these hydrodynamically complex regions.  

 

  



 

Physiology 
 

Mg2+ concentration in seawater affects growth and composition of 
marine invertebrate skeletons. 

Ian Dixon-Anderson, Abigail M Smith 

Department of Marine Science, University of Otago, Dunedin, New Zealand 

Abstract: We grew Mytilus edilus (mussels) and Spirobrachus cariniferus (tubeworms) in controlled 
artificial seawater with five different Mg/Ca ratio treatments for 50 days. We measured survival, 
growth rate, shell thickness and shell composition to understand invertebrate responses to artificial 
seawater with different Mg/Ca ratios. Survival and growth rate in both mussels and tubeworms were 
significantly lower in the lowest Mg treatment. Skeletal composition of tubeworms was significantly 
altered in low Mg treatments, with new calcite shifting to a lower weight percentage of Mg in calcite. 
These species demonstrate capacity to adjust to variations in seawater, some of which may be 
recorded in their skeletal composition. Although standard dogma suggests that [Mg2+] is conservative 
in the open ocean, some studies suggest that Mg/Ca may be more variable than previously thought. 
Our data show that exposure to seawater with variable Mg/Ca, especially low levels of Mg, could affect 
survival, growth and skeletal composition in marine invertebrates.  

 

Friendly neighbors or fiendish invaders: Can upland bullies 
recognize unfamiliar individuals? 

Dominique Harrison, Sheri Johnson, Gerry Closs 

Department of Zoology, University of Otago 

Abstract: Individual recognition in social animals enables the establishment of social interactions and 
behaviours. Recognition between individuals has been observed in many species, with various cues 
utilised for identification (e.g., visual, auditory, chemical, etc.). Hydrodynamic constraints limit 
morphological variation in fish, suggesting that unique body markings may play a key role in enabling 
individual recognition. This study investigates whether a territorial fish species, the upland bully 
(Gobimorphus breviceps), uses facial patterning to identify and recognise each other. Our expectation 
was for individual fish to react to the presence of an unfamiliar fish with increased levels of activity 
and display, even when only visual cues were available. We allowed size-matched individual fish to 
establish territories in paired adjacent aquaria, allowing only the exchange of visual cues between the 
individuals. Fish were exposed to the familiar fish, the unfamiliar fish, and then the familiar fish again 
for repeatability estimates. The reactions of both individuals were monitored. Fish displayed higher 
levels of activity when exposed to an unfamiliar fish, with a significant difference between the sex of 
the fish and behaviours displayed. This study highlights the importance of visual communication for 
territorial species, and the value of unique body patterning to facilitate individual recognition. 

 

  



 

The effects of captivity on cortisol production in short-finned eels 
(Anguilla australis). 

Mia J Milsom, Morgan A Buchanan, Erin L Damsteegt, P Mark Lokman 

Department of Zoology, University of Otago 

Abstract: The steroid hormone cortisol, produced following activation of the hypothalamus-pituitary-
interrenal (HPI) axis in teleost fish, plays an important role in regulating various tissue functions. 
However, little research has been conducted into the effects of chronic stress on the HPI axis itself. 
This study examined the effects of chronic stress on the physiology of New Zealand shor-tfinned eels 
(Anguilla australis), focusing on the interrenal tissue and plasma cortisol levels. Silver female short-
finned eels were kept in captivity for 8 months, with periodic terminal sampling of individuals at six 
specific timepoints. The nuclear diameters of interrenal cells in the head kidney were measured and 
found to decrease significantly with time spent in captivity. Through immunohistochemistry, a 
significant decrease in amounts of different steroidogenic enzymes in inter-renal cells was found to 
occur during prolonged captivity. Plasma cortisol levels, estimated using radioimmunoassay, were 
found to remain relatively consistent throughout captivity despite the decreases in steroidogenic 
enzyme levels and nuclear diameter size. The findings from this study provides a clearer understanding 
of how chronic stress affects cortisol production. However, further research into the effect of chronic 
stress on tissue function, and potential methods of mitigating it, is still required. 

 

Reproductive phenology and lunar rhythms in larval growth: Why 
the night matters. 

Jeff Shima1, Craig Osenberg2, Suzanne Alonzo3, Steve Swearer4 

1 Victoria University of Wellington 
2 University of Georgia 
3 University of California, Santa Cruz 
4 University of Melbourne 

Abstract: Nearly all marine reef organisms produce larvae that develop offshore. Hypotheses to 

account for this ubiquitous pattern have been proposed, and at best, these only tell part of the story. 

We consider hidden events in the life history of marine larvae that occur under the cover of darkness. 

We evaluated reproductive phenologies of reef fish and corresponding growth histories of their larvae. 

We found a striking mismatch between temporal patterns of egg production and the birthdates of 

surviving offspring. All vital rates—reproduction, growth, mortality, and settlement varied on a lunar 

cycle—and the synthesis of these patterns strongly suggests that really important (and almost wholly 

unappreciated) events that drive recruitment dynamics happen at night. We hypothesise nocturnal 

illumination drives a dynamic trophic cascade between surface-dwelling larvae of reef organisms and 

a community of diel vertical migrants (e.g., myctophids and copepods) that comprise their predators 

and food. We discuss the fundamental implications of this hypothesis (for recruitment dynamics, 

evolution of marine life histories, climate change, and fisheries). 

 

  



 

Stunted pāua, the Chatham Islands, and a toolbox of physiological 
assessments. 

Leonie Venter1, Andrea C Alfaro1, Thao van Nguyen1, Shaneel Sharma1, Jinchen Guo1, 
Joanna Copedo2, Jessica A Ericson2, Norman Ragg2 

1Aquaculture Biotechnology Research Group, Department of Applied Ecology, School of Science, Auckland 
University of Technology, Private Bag 92006, Auckland 1142, New Zealand.  
2Cawthron Institute, Private Bag 2, Nelson 7042, New Zealand 

Abstract: As in many other parts of New Zealand, the Chatham Islands are experiencing declining pāua 
stocks that have resulted in significant biomass losses, with stunting of abalone contributing to this 
reduction. Considering that fisheries support >80% of the pāua exported from NZ, investigations linked 
to the stunting of pāua is crucial to support this industry. Factors, such as population density, water 
movement, and food availability have been described as reasons for stunting. Yet, physiological 
assessments of pāua targeting molecules involved in structure, function, and dynamics of a cell, tissue, 
or organism are lacking. In this study, we investigated the physiological and metabolic processes 
associated with stunting in New Zealand black-footed abalone (Haliotis iris). Pāua collected from 
different sites around the Chatham Islands with stunted and fast-growing animals, were assessed via 
morphometric analyses, metabolomics, flow cytometry, histology and habitat characterisations. Initial 
results support a larger variety of seaweed species at fast-growing sites, which also contain bigger 
animals with fresh seaweed in their digestive tracts and healthy-looking organs. Additionally, faster-
growing individuals have higher levels of certain metabolites suggesting increased metabolism to 
promote protein synthesis resulting in faster growth. These findings provide a baseline 
characterisation to aid management strategies and future research endeavours. 

 

Metabolome–trait associations in fish: Fishing for insights in a 
multidimensional world. 

Tim Young1,2, Jane Symonds3, Seumas Walker3, Matt Miller3, Paula Casanovas3, Andrea C 
Alfaro1 

1Aquaculture Biotechnology Research Group, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 
2Centre for Biomedical & Chemical Sciences, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 
3Cawthron Institute, Private Bag 2, Nelson 7042, New Zealand 

Abstract: Mechanisms underpinning certain traits in fish are poorly understood. Some traits are tightly 
linked to genetic variation, whereas others may be decoupled to varying degrees. In this talk I discuss 
our integrative approach to better-understand feed efficiency phenotypes in a salmonid model 
(Oncorhynchus tshawytscha). Some highlights of our research journey so far will be outlined, including 
how not to catch a fish, what the metabolome of a healthy fish looks like, our ability to predict 
provenance of fish from their blood, biochemical-growth performance associations, and the intricacies 

of the feed efficiency measure itself.  

 

  



 

The New Zealand spotty (Notolabrus celidotus): A novel model 
species for vertebrate sex change.  

Simon Muncaster1,2*, A Goikoetxea3*☨ , EV Todd4, PM Lokman5, H Robertson2, C Moraes2, EL 
Damsteegt5, NJ Gemmell3 

1School of Science, University of Waikato, Tauranga, New Zealand 
2Environmental Management Group, Toi Ohomai Institute of Technology, Tauranga, New Zealand 
3Department of Anatomy, University of Otago, Dunedin, New Zealand 
4School of Life and Environmental Sciences, Deakin University, Geelong, Australia 
5Department of Zoology, University of Otago, Dunedin, New Zealand 
*These authors contributed equally to this work. 
☨Current affiliation: 1MARBEC Univ Montpellier, CNRS, Ifremer, IRD, Palavas-Les-Flots, France 

Abstract: The New Zealand spotty is renowned for its near ubiquitous presence around the coastal 
subtidal zone. Despite this recognition, surprisingly little is known about the physiology of sex change 
in this protogynous hermaphrodite. While there have been many sex change studies focusing on 
tropical species, this study seeks to elevate the spotty as a novel temperate-water model. Sex change 
was successfully induced in the laboratory using either social or chemical manipulation and typically 
occurred over a 60 day period. Plasma sex steroid profiles of fish undergoing gonadal transition 
reflected other protogynous species with an overall decrease in plasma 17β estradiol (E2) and an 
increase in the major androgen 11 ketotestosterone (11KT). Expression patterns of gonadal aromatase 
(cyp19a1a) indicate that reduced E2 does not activate sex change, instead the masculinising factor 
amh (anti-Müllerian hormone) may be a proximate trigger in this species. Stress has been reported to 
stimulate masculinisation in some species through a cross-talk between the inter-renal and 
reproductive axes. Expression of key gene targets within both axes were ambiguous about the role of 
stress in spotty sex change. This work characterises the basic molecular and endocrine drivers of sex 
change in a novel and convenient temperate model species. 

 

Ocean acidification effects on fish hearing. 

Craig A Radford1, Selwyn P Collins1, Philip L Munday2, Darren Parson1,3 

1 Institute of Marine Science, University of Auckland 
2 ARC Centre of Excellence for Coral Reef Studies, James Cook University 
3 National Institute of Water and Atmosphere, Auckland 

Abstract: Humans are rapidly changing the marine environment through a multitude of effects, 

including increased greenhouse gas emissions resulting in warmer and acidified oceans. Elevated 

CO2 conditions can cause sensory deficits and altered behaviours in marine organisms, either directly 

by affecting end organ sensitivity or due to likely alterations in brain chemistry. Previous studies 

show that auditory-associated behaviours of larval and juvenile fishes can be affected by elevated 

CO2 (1000µatm). Here, using auditory evoked potentials and micro-computer tomography (microCT) 

we show that raising juvenile snapper, Chrysophrys auratus, under predicted future CO2 conditions 

resulted in significant changes to their hearing ability. Specifically, snapper raised under elevated 

CO2 conditions had a significant decrease in low frequency (<200Hz) hearing sensitivity. MicroCT 

demonstrated that these elevated CO2 snapper had sacculus otolith's that were significantly larger 

and exhibited fluctuating asymmetry, which likely explains the difference in hearing sensitivity. This 

is the first time that predicted future CO2 conditions have been empirically linked through 

modification of auditory anatomy to changes in fish hearing ability. Given the widespread and well-

documented impact of elevated CO2 on fish auditory anatomy, predictions of how fish life-history 

functions dependent on hearing may respond to climate change may need to be reassessed. 



 

Plastic Pollution 
Quantification and characterisation of microplastics in commercial 
fish from southern New Zealand. 

Isabella Clere1, Fatema Ahmmed2, Sara Miller2, Keith Gordon2, Bridie Allan1 

1Department of Marine Science, University of Otago, Dunedin, New Zealand 
2Department of Chemistry, University of Otago, Dunedin, New Zealand  

Abstract: Microplastics are ubiquitous throughout global marine ecosystems, and when ingested they 

pose a significant threat to the health of marine organisms. There is a growing concern regarding 

human health risks associated with consumption of plastic contaminated seafood. This study 

investigated microplastic ingestion of wild and farm reared commercial fish from southern New 

Zealand. Twelve commercial fish species (11 wild and 1 farm reared) were examined for microplastics. 

Stomach contents from each fish were processed using an alkaline digestion methodology. 

Microplastic ingestion and particle characteristics, including type, size and colour, were compared for 

vertical habitat (i.e., wild benthic and pelagic) and rearing environment (i.e., wild and farm reared). 

There was an overall ingestion rate of 76.8% in the wild fish and 92.3% in the farm reared fish. 

Microplastic ingestion rate and particle characteristics were similar by vertical habitat, but found to 

be significantly different by rearing environment. We used Raman spectroscopy on a sub-sample of 

fish stomach contents. Polypropylene, polyethylene, and semi-synthetic viscose were measured. PP 

and PE and their associated additives were also measured. This study provides evidence of 

microplastics in commercially important fish which are directly intended for human consumption.  

 

Marine plastic-degrading bacteria are rare and exhibit little 
substrate preference for attachment. 

Jessica A Wallbank1, G Lear1, F Audrezet3, F Doake2, J Kingsbury2, SDM Maday1, D Smith4, L 
Weaver2, O Pantos2 

1School of Biological Sciences, University of Auckland, 3a Symonds Street, Auckland 1010, New Zealand 
2Institute of Environmental Science and Research, 27 Creyke Rd, Ilam, Christchurch 8041, New Zealand 
3Cawthron Institute, 98 Halifax St East, The Wood, Nelson 7010, New Zealand 
4Scion, Te Papa Tipu Innovation Park, 49 Sala Street, Rotorua 3010, New Zealand 

Abstract: The ubiquity of plastic debris in marine environments raises the question, what impact do 
plastics have on our marine microbiota? To investigate this, we applied bacterial 16S rRNA gene and 
fungal ITS2 region sequencing to identify changes in microbial biofilm community compositions on 
marine plastic, over time. Biofilm on polyethylene (PE), nylon (PA) and glass were sampled after 2, 6 
and 12 weeks of immersion in Lyttelton Harbour, New Zealand, alongside seawater. Although 
Proteobacteria and Bacteroidetes were predominant in all samples, Verrucomicrobiota were most 
abundant in mature biofilms. Microbial communities on the three substrate types were significantly 
distinct from the seawater, regardless of age, but not between attachment substrates. Indicative 
species analyses suggest that the highest abundances of plastic-specific bacterial taxa occur 2 weeks 
after immersion, whereas plastic-specific fungal taxa are detected at 6 weeks. Taxa closely related to 
species previously reported as plastic degraders were found in low abundance across all material 
types. This suggests these microorganisms are not selecting to attach to plastic substrates for 
metabolic benefit, but as a surface to form generalist biofilm communities. Metagenomic analyses of 
plastisphere communities may further illustrate the genetic mechanisms used by different 
communities to colonise and potentially degrade marine plastics. 



 

 

Microplastics in the marine environment: Sediment contaminant 
and bioaccumulation rates in bivalves within the Bay of Plenty. 

Anita Lewis, Christopher Battershill, Terry Isson, Phil Ross, Joanne Ellis 

The University of Waikato, Bay of Plenty Regional Council, TECT 

Abstract: Microplastic pollution is recognized as a significant anthropogenic issue in coastal 
ecosystems around the world. The accumulation of microplastics in coastal environments causes both 
direct and indirect effects on these already vulnerable ecosystems. The presence of microplastic 
particles were investigated from sediment samples collected within Tauranga Harbour and the eastern 
coastline of the Bay of Plenty. Bioaccumulation rates in functionally distinct adult bivalve species 
including suspension feeding cockles and deposit feeding wedge shells were also evaluated. 
Microplastic particles from sediment and bivalves were identified using visual light stereomicroscopy. 
Significant numbers of fibers, as well as some fragments and films were found to be present in the 
sediment throughout all sampling locations. The highest density of microplastic particles (up to 
11087.9 per m2) were observed at sites that were close to municipal outfalls and populated areas. 
Statistical analysis revealed that the deep burrowing deposit feeder (Macomona liliana) demonstrated 
an elevated amount of microplastic particles ingested relative to the shallow burrowing suspension 
feeding cockle (Austrovenus stutchburyi). A notable amount of microplastic particles were also found 
at all sampling locations for culturally important tuatua (Paphies subtriangulata). This research 
provides baseline information to assess the extent of microplastic pollution and bioaccumulation rates 
in bivalve species with differentiated feeding modes and functional roles in the marine environment.  

 

The effect of plastic pollution on the reproductive success of 
cryptobenthic fishes. 

Teresa Morrell1, David Burritt2, Mark Lokman3, Bridie Allan4. 

1Department of Marine Science, University of Otago, Dunedin 9054, New Zealand 

2Department of Zoology, University of Otago, Dunedin 9054, New Zealand 
3Department of Botany, University of Otago, Dunedin 9054, New Zealand 
4ARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, QLD 4811, Australia 

Abstract: The effect of microplastic consumption has been focused on a range of marine taxa. 
However, there has been little research focus on whether plastic-associated chemicals, such as the 
plasticizer DEHP (a known endocrine disrupter), leaches from plastics into tissues during the digestion 
process. Therefore, the aim of this study was to assess the potential effect of DEHP leaching out of 
consumed microplastics on the reproductive output of triplefin fish. We exposed fish to food dosed 
with clean microplastics or microplastics containing DEHP. Using histology, male gonads were 
examined and revealed a significant reduction in the number of intact seminiferous tubules present 
in the DEHP exposed fish as compared to the control and polystyrene groups, suggesting that exposure 
to plastic particles treated with DEHP caused gross morphological changes. Further, we observed that 
biomarkers associated with oxidative damage were significantly increased in the DEHP plastic exposed 
fish. The observed increased oxidative damage and structural change in the gonad demonstrate that 
the reproductive capability of these fish may be compromised by DEHP exposure. The consequences 
of these findings may have flow-on effects into the ecosystem due to the role of cryptobenthic species 
as prey. 

 



 

Impacts of DEHP on the territory establishment of male Fosterygion 
capito. 

Fletcher Munsterman, Sheri Johnson, Bridie Allan 

University of Otago 

Abstract: As microplastics and the chemicals within them become more apparent in the environment, 

it is crucial to investigate the impact that these manmade materials have on the natural world. While 

there is evidence this plastic has physiological and behavioural impacts on exposed organisms, more 

work needs to be done to discover specific effects of plastics and plasticizers. This research 

investigated the influence of microplastics and Di-2-ethylhexyl phthalate (DEHP) on the behaviours of 

a benthic reef fish, Fosterygion capito. We predicted that the estrogenic influence of DEHP exposure 

would inhibit exposed males’ ability to establish and guard territory during the breeding season. The 

environmental relevance of this study was also investigated by collecting sediment samples and 

nesting fish during the breeding season. Analysis of these samples will show whether microplastic 

ingestion is a relevant mode of exposure of triplefins to microplastic in their natural environment. If 

DEHP is having an impact on territory establishment in a lab setting, it is probable that microplastics 

and DEHP are leaving lasting changes in the triplefin population within New Zealand. 

 

Investigating the ecotoxicological impacts of microplastic additives 
on New Zealand native species. 

Andrew Barrick, Mike Boundy, Olivier Champeau, Louis Tremblay 

Cawthron Institute 

Abstract: Aotearoa Impacts and Mitigation of Microplastics (AIM2) is New Zealand’s first 
comprehensive national program aimed at characterizing the threat microplastics pose towards 
ecosystems, animals, and people. AIM2 aims to address knowledge gaps surrounding the severity of 
New Zealand’s microplastic problem and determine if they pose a significant risk to New Zealand’s 
relatively pristine environments. One facet of the ‘microplastic problem’ are potential hazards 
associated with additives incorporated in plastics. While some of these additives have been previously 
identified as persistent organic pollutants, others have not been fully investigated for ecotoxic 
potential. As part of AIM2 a short list of additives of emerging concern towards the New Zealand 
environment was compiled including available ecotoxicity data. New Zealand’s native copepod species 
Gladioferens pectinatus was used in the present study due to its wide distribution across the countries 
estuaries, ease in which it can be maintained in laboratory conditions, high reproductive rate, and 
relatively short life cycle. The project investigated: i) the capacity of copepods to biologically uptake 
plastic particles at different sizes ii) the ecotoxic potential of 8 different plastic additives iii) ecotoxicity 
of microplastics prepared with additives iv) multigenerational effects of microplastics and associated 
additives. 

 

  



 

Litter on New Zealand beaches, baseline evidence for future policy. 

Ella van Gool1, Marnie Campbell2, Pip Wallace3, Chad Hewitt4  

1 Environmental Research Institute, School of Science, University of Waikato 
2 School of Life and Environmental Sciences, Faculty of Science, Engineering and Built Environment, Deakin 
University, Geelong, Australia 
3 Environmental Planning Programme, Te Wānanga o Ngā Kete - Division of Arts, Law, Psychology and Social 
Sciences, University of Waikato 
4 Biosecurity and One Health Research Centre, Harry Buttler Institute, Murdoch University, Murdoch, Australia 

Abstract: Beach litter is a globally widely researched topic. Terrestrial sources of litter are substantial, 
and primarily considered a result of mismanaged waste. Yet large-scale empirical research linking 
losses from waste management with the pollution on beaches is sparse. This presentation shows that 
different local waste management practices explain (part of) the variations in AMD densities across 
New Zealand’s beaches. The results of empirical field work across 41 New Zealand East Coast beaches 
demonstrated significant spatial variances across both islands and local authorities. Generalized linear 
modelling specified a suite of significant waste management and environmental predictors. The 
findings of this research (the past) contribute to the field of beach litter research in New Zealand by 
establishing a first national baseline whilst also refining the understanding of local and national waste 
loss factors. Going forward, it serves as reference for follow-up studies, such as in other geographies 
(i.e., New Zealand’s West Coast) as well as for related subject fields (microplastics, invasive species 
transport and global ocean modelling). Lastly, this information is important to regulators and local 
waste management planners as it supports an evidence base for mitigation and management policy 
at a local, regional, and national level. 

Microplastic exposure interacts with warming to affect escape 
behaviour in fish.  

Bridie JM Allan1*, Ashleigh Hawke1, Eric P Fakan2,3, George Vamvounis3, Alexandra M 
Gulizia3, Mark I McCormick2,3. 

1Department of Marine Science, University of Otago, Dunedin 9054, New Zealand 

2ARC Centre of Excellence for Coral Reef Studies 
3James Cook University, Townsville, QLD 4811, Australia 

Abstract: The intense consumption and rapid disposal of plastic products is leading to widespread 

accumulation of plastic debris in marine ecosystems. As plastics break down, they are often mistaken 

as a food source with ingestion leading to mechanically derived internal damage through abrasion, 

ulcers and digestive congestion resulting in a loss in body condition. Also occurring concurrently is 

ocean warming which is contributing to worldwide loss and degradation of marine habitats. However, 

despite the increasing risk of both plastic pollution and warming, there has been little research 

exploring the combined effect of these stressors, particularly in the context of anti-predator 

behaviour. To investigate this, we tested the independent and combined effects of short-term 

exposure to microplastics and elevated temperature on the fast-start escape performance of the 

Ambon damselfish (Pomacentrus amboinensis). We found most kinematic behaviors were more 

strongly affected by the combined exposure of microplastics and elevated temperature. This is the 

first study to address how the kinematics and swimming performance at the basis of predator–prey 

interactions may change in response to concurrent exposure to microplastics and elevated 

temperature and represents an important step to forecasting the responses of species to 

environmental change. 

 

 



 

Population Dynamics 
 

Changing population dynamics of pāua Haliotis iris: re-assessment 
of Peraki Bay. 

Finn J Ryder1, Gaya Gnanalingam1, Keith J Sainsbury2, Daniel W Pritchard1, Christopher D 
Hepburn1 

1Coastal People Southern Skies Centre of Research excellence, Department of Marine Science, University of 
Otago, Dunedin 9016, New Zealand 
2 Institute of Marine and Antarctic Studies, University of Tasmania, Hobart, TAS 7001, Australia 

Abstract: Blackfoot pāua (Haliotis iris) are highly valued culturally, recreationally, and commercially. 
In recent years, pāua have undergone considerable stock declines. Despite this, there has not been a 
fine scale study of a single pāua population over a long timescale. From 1973 to 1976, Keith Sainsbury 
comprehensively studied pāua populations in Peraki Bay, Banks Peninsula. Forty years later, we 
resurveyed the: population structure, growth, reproduction, and mortality of these populations using 
similar methods. Since 1976, there has been a decline in large individuals (> 111 mm) and an increase 
in smaller pāua (60–100 mm). Growth showed no change, whereas mortality increased, and no 
spawning was observed. Our findings indicates that individuals are no longer reaching the size they 
once were, and that spawning may not be annual in Peraki Bay. A low growth rate and changes in size 
structure indicate a stunted population. Failure to spawn may be due to environmental stressors and 
requires more investigation. This study highlights how population dynamics can change over long 
timescales, highlighting the importance of long-term data for future fisheries management. 

 

Population history and demography of the Australian long-spined 
sea urchin in Aotearoa. 

Jenny Ann Sweatman, J David Aguirre, Adam NH Smith, Libby Liggins 

School of Natural and Computational Sciences, Massey University 

Abstract: Despite changes in the ocean climate of Aotearoa New Zealand (NZ), we are yet to witness 
the dramatic marine range shifts seen at similar latitudes overseas. However, regions such as 
northeast New Zealand (NENZ) have not been routinely surveyed for all species, and owing to complex 
geography and oceanography, range shifts and population changes may be subtle and difficult to 
detect. The long-spined urchin (Centrostephanus rodgersii) is native to NENZ, but may be expected to 
increase in abundance and range with climate change. Given the ecosystem change that followed the 
range extension of this same species in Australia, we urgently need to better understand the 
population history and demography of C. rodgersii in NZ. Using the measured sizes of urchins across 
the species’ New Zealand and Tasmanian range, we demonstrate that the size structure of populations 
can be used to examine range dynamics. Our method verified the poleward range extension observed 
in Tasmania, but suggested different range dynamics of the species in NENZ likely owing to 
oceanography. Our subsequent population genomic analysis confirms that the NENZ meta-population 
is self-sustaining, but offshore islands receive periodic immigration from Rangitāhua (Kermadec 
Islands), supporting the colonisation and recruitment patterns inferred from our size structure 
analysis. 



 

Survival rates and its drivers in pakake, Phocarctos hookeri, pups in 
Otago. 

Moss Thompson, Bruce Robertson, Jordana Whyte, Jim Fyfe, Will Rayment 

Marine Science Department, University of Otago, Dunedin. 
Zoology Department, University of Otago, Dunedin. 
New Zealand Sea Lion Trust (NZSLT), Dunedin. 
Department of Conservation (DOC), Dunedin. 
Department of Marine Science, University of Otago, Dunedin. 

Abstract: Pakake, Phocarctos hookeri, breeding in Otago since 1994, marks the re-colonisation of a 
population at the core range of the species historic habitat. Due to hunting pressures from Māori and 
commercial sealers, Pakake were extirpated from the mainland. The re-colonisation of this population 
could be key to the recovery of the species as subantarctic populations have experienced declines in 
recent decades. Beach surveys around the Otago Peninsula were conducted to gather mark-recapture 
data through visual tag identification and microchip scanning. These data were used in conjunction 
with ongoing survey data from 1994 (collected by DOC and the NZSLT). Pup survival through their first 
12 months of life, and the influence of demographic and environmental parameters were analysed via 
logistic regression models. Mean (± SE) yearly pup survival was estimated at 70 % (± 5.58). Significant 
positive effects were found for summer ocean productivity (p<0.05) and the number of pups born 
each year (p<0.05), pup weight at tagging (p<0.05) had a significant negative effect. Continued study 
of this population will focus on age -specific survival of females as well as habitat use around Otago. 
These are important parameters for understanding population dynamics and will help inform 
management of this growing population. 

 

Population size structure and shell morphologies of pāua (Haliotis 
iris) in the Canterbury Region. 

Thuy Nguyen Thi, John Pirker, Islay Marsden, Bill Davison 

University of Canterbury 

Abstract: Pāua (Haliotis iris) are found around the coastal areas in New Zealand, including Stewart 
Island and the Chatham Islands. My research examined the population size structure of pāua and 
relationships of shell dimensions at six sites in the Canterbury Region affected by the earthquake in 
Kaikōura and human activities around Banks Peninsula. The findings were that all sites had different 
population structures. The pāua recruitment was successful post-earthquake and had occurred every 
year. Most size classes of pāua up to 164 mm were present at two sites along the Kaikōura coast, but 
the mid-sized pāua (50-120 mm) was limited. At Banks Peninsula, both Little Port Cooper and Cape 
Three Points had higher proportions of adults while recruits and juveniles dominated at Kaikōura 
populations. There were strong linearities among shell dimensions between shell length, shell width 
and shell height. Fo pāua larger than 90 mm in length, a shell length:shell height ratio of equal or 
smaller than 3.25 was used to identify potential stunted populations. The information obtained in this 
study provides a useful baseline for predicting any future changes in pāua populations.  

 

  



 

Implementation of remote sensing photography and analysis to 
track fluctuations in seagrass meadows. 

Grady Petersen, Richard Bulmer, Sanjay Wadhwa, Leigh Tait, Carolyn Lundquist 

National Institute of Water and Atmospheric Research, P.O. Box 11-115, Hamilton 3251, New Zealand  

Abstract: Seagrass beds (Zostera muelleri) are an important component in coastal habitats that 
provide a range of ecosystem services including food and habitat provision for marine species, 
sediment stabilization, water purification, nutrient recycling and carbon acquisition. Seagrass beds are 
sensitive to environmental pressures including eutrophication and water column turbidity, which can 
inhibit photosynthesis and smother the seagrass beds. As such, seagrass habitats have been declining 
significantly around the globe for the past 100 years. With improvements in remote sensing 
technology and increasing availability of the information recorded, the ability to observe and analyse 
the extent of seagrass meadows to track and quantify the changes in seagrass habitats over time is 
improving. Here we analyse changes of coverage of seagrass beds in Whangarei Harbour (Terenga 
Paraoa) using remote sensing and advanced multispectral analysis (Google Earth Engine, ArcGIS). Our 
results indicate significant increases in seagrass meadows in Whangarei harbour during a timeframe 
which does not appear to be directly linked to changes in water clarity. Furthermore, this information 
will provide information on the suitability of seagrass as an indicator of estuarine health. 

 

Reproductive ecology and phenotypic variation of native pipefish in 
seagrass beds. 

Micaela Pullen, Sarah Flanagan 

School of Biological Sciences, University of Canterbury 

Abstract: The biotic and abiotic factors influencing reproductive traits and behaviours are known to 

vary across space and time. However, longitudinal studies focused on reproductive behaviours and 

sexually dimorphic traits varying with changes in ecological variables are rare. Nonetheless, 

understanding the temporal dynamics of populations is critical, especially for species that inhabit 

habitats that are declining worldwide, such as seagrass beds. Here, we investigate the reproductive 

ecology of Stigmatopora nigra, a sexually dimorphic pipefish species native to Australia and New 

Zealand. We show the results of a one-year monitoring program of a population of this fish at the edge 

of its distributional range in New Zealand, including changes in operational sex ratios and the ratio of 

adults to juveniles. We also describe changes in sexually dimorphic traits in the population across time 

compared to the variation observed throughout New Zealand. Furthermore, we compare our results 

with published data on the reproductive ecology of populations of S. nigra in Australia, where the 

seagrass beds are much more speciose and the resident fish communities are more regularly studied. 

Our results shed light on the role of temporal effects on reproductive ecology in the persistence of 

populations on the edge of a species distribution. 

 

  



 

Primary Production 
Sucking it up or spitting it out: Carbon fluxes through seagrass 
sponge assemblages. 

Ramadian Bachtiar1, Hawis M Madduppa2, James J Bell1. 

1School of Biological Sciences – Victoria University of Wellington, New Zealand. 
2Department of Marine Sciences and Technology – IPB University, Indonesia 

Abstract: Sponges are generally considered to be net consumers of carbon from the water column, 
but this might not be the case where autotrophic sponges dominate sponge assemblages. In this study, 
we aimed to investigate the flow of carbon between sponges and the water column for a seagrass 
sponge assemblage, which comprised autotrophic and heterotrophic sponges, during the day and in 
darkness (simulating nighttime). We measured the sponge uptake or release of total organic carbon 
(TOC) using in situ incubation chambers in a seagrass meadow at Hoga Island in the Wakatobi National 
Park, Indonesia, We investigated the five most abundant sponges, representing 82-95 % of total 
sponge biomass. We found that while all sponges were removing carbon in darkness at a species-
specific rate, during the day, the autotrophic sponges were net producers of carbon, reducing the 
overall daily carbon removal by the sponge assemblage from the water column. Our results challenge 
the view that sponges are primarily involved in removing large amounts of carbon from the water 
column, and in some ecosystems they may actually provide substantial carbon to the water column. 
Our results have implications for energy transfer food webs and the way we view sponge functional 
roles. 

 

Consequences of a dimming world on seafloor primary production 
and nutrient processing. 

Georgina Flowers1, Hazel Needham1, Andrew Lohrer2, Richard Bulmer2, Conrad Pilditch1 

1University of Waikato 
2NIWA 

Abstract: Light is critical for benthic primary production and varies naturally across multiple temporal 
scales due to weather, tidal stage and season. However, increasing sediment and predicted sea-level 
rise will lead to a reduction in seafloor light intensity negatively affecting coastal foodwebs. In turbid 
estuaries, primary production on intertidal flats during low-tide may provide some resilience. Despite 
its importance, there is minimal data detailing how light availability affects benthic primary 
production. To rectify this, in seagrass and microphytobenthic (MPB) dominated intertidal habitats we 
seasonally determined in situ photosynthesis-irradiance (P-I) curves and submerged nutrient fluxes 
for two years. Results indicate seagrass habitats were more productive than MPB habitats (2600–7900 
vs. 900–2400 µmol C m-2 h-1, respectively) but this was less evident during high-tide (6300–10400 vs. 
3600–5800 µmol C m-2 h-1, respectively). Low-tide production in seagrass was approximately half that 
of high-tide, but for MPB it was reduced to less than a third. Strong light responses were shown in 
seagrass for both tidal states but this was only true for MPB during submergence suggesting other 
factors limit low-tide production. Our results will help identify light thresholds for benthic primary 
producers, providing an indication of the impacts cumulative stressors have on coastal food webs. 

 



 

Extreme South Pacific phytoplankton blooms induced by tropical 
cyclones. 

Peter Russell1, Christopher Horvat2 

1Department of Physics, University of Otago, Otago, NZ 
2Institute at Brown for Environment and Society, Brown University, Providence, RI, USA 

Abstract: Wind-driven mixing and Ekman pumping from slow-moving tropical cyclones (TCs) can bring 

nutrients stored in the deep ocean to the euphotic zone, promoting primary production and TC-

induced phytoplankton blooms (TC-PBs). We examine an exceptional (z-score = 24-61) TC-PB induced 

by category-1 Cyclone Oma near Vanuatu in February 2019. Over a 50,000 km2 region typically devoid 

of surface nutrients, Chl-a measurements in the two weeks after Oma's passing exceeded the next 

highest event by 7 times, and were equivalent to two years of local primary production. Expanding to 

15 observed South Pacific TC-PBs, we identify a ”hover" parameter derivable from storm track data 

and correlated with post-TC Chl-a (r=0.85), whose statistics are well-approximated by an exponential 

distribution. We further consider a 10,000-year dataset of TC tracks, showing revisit times for South 

Pacific TC-PBs are O(250) years, O(10,000) years for Oma-sized PBs. The episodic and extreme nature 

of such events may imprint on the stratigraphic record, and we show that the north Tasman Sea is a 

promising location for developing millennial-scale proxies of tropical cyclone activity. 

 

Effects of a variable light environment on large brown algal 
productivity on an earthquake-affected coastline.  

Steph Mangan1, Leigh Tait2, David R Schiel1 

1 School of Biological Sciences, University of Canterbury, Christchurch 804 
2 National Institute of Water and Atmospheric Research, Christchurch 8011. 

Abstract: The uplift of coastal reefs from the 2016 Kaikōura earthquake created inhospitable 
conditions in many areas along 130 km of coastline. Some reefs had subsequent temperatures too 
high to support large brown algae, even with tidal coverage, leading to substantial reductions in algal 
biomass. This was coupled with the light environment being occluded by sediments from the low shore 
downwards. While reductions in biomass and light climate are known to have direct effects on 
ecosystem productivity and the subsequent export of carbon to adjacent ecosystems, the degree to 
which this may be occurring on these uplifted reefs is currently unknown. Here we couple light data 
collected over 2 years across multiple sites varying in the degree of uplift, with algal productivity 
models to investigate the effects of changes in light climate on net primary productivity (NPP) of 
dominant large brown algae. We then discuss the consequences of changes in areal extent, abundance 
and NPP on the structure and functioning of these valuable ecosystems. 
 

  



 

Variation in primary production during tidal emersion within 
different intertidal habitats. 

Kate Rogers, Conrad Pilditch1, Georgina Flowers1, Megan Carbines2 

1University of Waikato 
2Tonkin + Taylor  

Abstract: Intertidal habitats provide a wealth of ecosystem services including fuelling oceanic food 
webs and processing nutrients. However, there is currently little knowledge regarding how primary 
production changes over an emersion period. This study explored the spatial (between habitats) and 
temporal (over the austral summer and over individual emersion periods) variability in benthic 
primary production within Tauranga Harbour, a temperate barrier-enclosed estuary. Emerged gross 
primary production, at the community scale, was quantified by measuring changes in carbon dioxide 
concentration over time during successive three-minute incubations spanning the entirety of the low 
tide period. Resultant CO2 fluxes were then used to determine the key predictors of emerged primary 
production and recognise how production changes during emersion in common intertidal habitats 
(seagrass, shellfish and polychaete dominated sites). The method used in this study can facilitate 
comparisons in production rates between habitats and sites as well as tracking changes in specific 
ecosystems through time. This study recognises the importance of emerged primary production and 
acknowledges the potential that low tide production may become increasingly important as elevated 
turbidity levels from land-based activities reduce the productive capacity of coastal habitats during 
immersion. 
 

Evaluating the effect of tidal exposure on Zostera muelleri 
photosynthesis. 

Iñigo Zabarte-Maeztu 1,2, Fleur Matheson2, Merilyn Manley-Harris1, Ian Hawes1 

1 University of Waikato, Hamilton, New Zealand 

2 National Institute of Water & Atmospheric Research, Hamilton, New Zealand 

Abstract: The ability of seagrass Zostera muelleri to photosynthesise both in air and in water is 
potentially important in determining its vulnerability to enhanced water turbidity. Here, we compared 
photosynthetic rate measurements made using oxygen flux in water and CO₂ flux in air. In water, light 
saturated “gross” photosynthesis (GPS), as oxygen exchange per unit leaf area, averaged 2.24 µmol 
O₂ m-²s-¹, leaf respiration averaged 0.44 µmol O₂ m-²s-¹ and saturation irradiance 115 µmol photons m-

²s-¹. In air, light saturated gross photosynthesis averaged 2.26 µmol CO₂ m-²s-¹, respiration 0.7 µmol 
CO₂ m-²s-¹ and saturation irradiance 286 µmol photon m-²s-¹. Potential production of intertidal seagrass 
under submerged and emerged conditions was modelled across tidal cycles using experimental results 
and field-measured irradiance, using two scenarios; a high tide scenario 1 when high tide coincided 
with midday and low tide scenario 2 when low tide did. Total GPS was higher in the high tide scenario 
during which emerged GPS was predicted to be 1.3 times greater than submerged GPS. Respiration 
rate differed little between scenarios, and approximately similar amounts of net photosynthesis were 
predicted for both periods. In contrast, emerging net photosynthesis was 25 times greater than 
submerged in the low tide scenario.  
 

  



 

Coastal darkening substantially limits the contribution of kelp to 
coastal carbon cycles. 

Caitlin Blain, Nick Shears 

Leigh Marine Laboratory, University of Auckland 

Abstract: Kelp forests are widely acknowledged as some of the most productive ecosystems on the 
planet. Despite this, the contribution of kelp forests to marine carbon sinks is unclear due to large 
gaps in our understanding about the production and fate of carbon produced by these highly 
productive ecosystems. Here, we examine carbon storage, fixation and loss in Ecklonia radiata forests 
across a large-scale turbidity gradient, and discuss the potential value of New Zealand kelp forests in 
CO2 offset schemes. We show that the quantity of carbon fixed annually by kelp forests was up to 4.7 
times greater than that stored as standing stock, but that high turbidity levels can have severe impacts 
on both the quantity and fate of carbon produced. At highly turbid sites, fixed carbon goes directly 
into tissue growth and is subsequently eroded. In contrast, up to 39 % of the total carbon fixed by kelp 
at pristine sites is likely released as dissolved organic carbon. Our results highlight the potential for 
kelp forests to donate particulate organic matter in coastal carbon cycles while suggesting a large 
source of carbon that is generally unaccounted for in estimates of the contribution of kelp to coastal 
carbon cycles. 

 

Synoptic assessment of seagrass primary production in intertidal 
and subtidal zones. 

Drew Lohrer, Iain MacDonald, Emily Douglas, Richard Bulmer 

National Institute of Water & Atmospheric Research, PO Box 11115, Hillcrest, Hamilton 3256 

Abstract: Seagrass meadows are productive estuarine habitats that provide a range of ecosystem 
services and support biodiversity at multiple trophic levels. Decreased clarity of estuarine waters due 
to elevated catchment sediment loading is a purported cause of subtidal seagrass loss throughout 
New Zealand. However, seagrass beds have recently expanded markedly in some North Island 
estuaries, e.g., Whangarei Harbour. Here, we explored relationships between turbidity, light, faunal 
communities and rates of seagrass primary productivity in the Takahiwai area of Whangarei Harbour. 
Benthic oxygen exchange rates were assessed using four Aquatic Eddy Covariance instrument arrays 
deployed simultaneously to seagrass beds at four depths (intertidal to subtidal). With continuous 
measurements over six tidal cycles (3 full days and nights), we tracked the interplay of key physical 
and biological drivers affecting net ecosystem metabolism and thus carbon sequestration potential. 
This work contributes to a better understanding of the implications of sea level rise, which will 
inundate present day intertidal seagrass and convert it to shallow subtidal seagrass. It also elucidates 
effects of multiple stressor interactions (sea level rise, sediment loading, and port expansion) in 
seagrass beds in Whangarei Harbour and throughout New Zealand. 

 

  



 

Recruitment 
Translocation of blackfoot pāua (Haliotis iris) in the East Otago 
Taiāpure. 

Louise Bennett-Jones1, Gaya Gnanalingam1, Brendan Flack2, Nigel Scott3, Daniel Pritchard1, 

Henrik Moller4, Christopher Hepburn1 

1Coastal People Southern Skies Centre of Research Excellence, Department of Marine Science, University of 
Otago, Dunedin 9016, New Zealand 
2Kāti Huirapa Rūnaka ki Puketeraki, Karitane 9440, New Zealand 
3Te Ao Tūroa, Te Rūnanga o Ngāi Tahu, Christchurch 8024, New Zealand 
4Kā Rakahau o Te Ao Tūroa (Centre for Sustainability), University of Otago, Dunedin 9016, New Zealand 

Abstract: The East Otago Taiāpure, established in 1999, recognises Indigenous rights to access and 
manage marine resources. Kāti Huirapa Rūnaka ki Puketeraki have striven for over 30 years to address 
loss of local pāua populations, a taonga (treasure) species for Ngāi Tahu. Despite concerted efforts to 
rebuild pāua populations while allowing fishing, pāua have continued to decline and the fishery was 
closed in 2019. A wealth of mātauranga Māori (Māori knowledge) surrounds enhancement practices 
for pāua. Here, mātauranga Māori relating to translocation was collated through interviews and 
applied, in conjunction with additional knowledge bases, to translocate pāua from reefs threatened 
by sand inundation to historically overexploited sites. In total, 420 pāua were translocated across 21 
sites and monitored. After two weeks, aggregations returned to pre-translocation densities. Mortality 
reached 8.8% over this time, attributed primarily to predation by the sea star Astrostole scabra. 
Results suggest that translocation may not be suitable for creating artificial aggregations using the 
methods applied, however it could address other management concerns. Suggestions are made for 
methodological improvements. The interaction between pāua and A. scabra demonstrates the need 
for continued transformation in management to allow for the application of a multispecies integrated 
approach in the restoration of pāua. 

 

Of boring sponges (Cliona sp.) and bored oysters (Ostrea chilensis). 

Imke Böök1, Keith Michael2, James Bell1, Nicole Phillips1 

1School of Biological Sciences, Victoria University of Wellington, Wellington, New Zealand 
2National Institute of Water and Atmospheric Research, Wellington 6241, New Zealand 

Abstract: Bioeroding sponges colonise marine calcifiers like corals, coralline algae and shellfish. In NZ 
the boring sponge Cliona sp. colonises the ecologically and economically important Flat oyster (Ostrea 
chilensis). In other ecosystems, sponge boring can reduce shellfish growth and survival. However, 
effects of bioeroding sponges on oysters in NZ, or data on the distribution of Cliona sp. and oyster 
infection levels, are unknown. To fill this knowledge gap, we sampled oysters from locations 
throughout NZ (Tasman Bay, Cloudy Bay, Chatham Islands, Stewart Island, Foveaux Strait, Bluff 
Harbour) and found bioeroding sponges in oysters from all but one location, with highly variable 
abundance. In some areas in the Foveaux Strait, home of the Bluff oyster fishery, over 80% of sampled 
oysters were colonised by the sponge. The level of sponge infestation in oysters is strongly variable in 
individuals but does not seem to be related to location. Meat quality of colonised oysters was not 
impacted by the degree of sponge colonisation, even in those that were highly infected. In future we 
will investigate effects of sponge colonisation on disease susceptibility and reproduction of the 
oysters. With the results of this study we hope to inform oyster conservation efforts and fishery 
management.  



 

Environmental-recruitment relationships and catch data based 
analysis of movement patterns in snapper. 

Richa Garg 

University of Auckland, supervised by Dr Darren Parsons & Dr Ian Tuck 

Abstract: Fluctuations in the levels of exploited stocks can cause significant challenges for fisheries. 
Although the Australasian snapper (Chrysophrys auratus) is well studied, catch data has not previously 
been used to verify snapper movement patterns. It has also been decades since the effects of 
environmental variables on year class strength (YCS) and movement of New Zealand snapper were 
examined. Generalised linear models showed that mean April-June sea surface temperature (SST) 
explained the most variation in YCS in management area SNA 1 and mean annual Southern Oscillation 
Index (SOI) in SNA 7, followed by mean annual Interdecadal Pacific Oscillation (IPO) in both areas. 
Movement patterns for snapper in New Zealand’s Hauraki Gulf were examined using commercial trawl 
and longline catch data, which showed that mean monthly catch-per-unit-effort followed current 
understandings of seasonal variations in movement patterns. Long-term trends in catch were then 
compared to long-term trends in environmental variables, which showed that catch distributions may 
follow long-term SST, SOI and IPO. The study shows the importance of understanding environmental 
influences on recruitment and movement and the potential of catch data to verify understandings of 
seasonal and long-term movement patterns by snapper. Longer time-series may help establish further 
relationships in future studies. 

 

Using light trap arrays and otolith microchemistry to reveal 
temporal movement patterns for larval reef fish. 

Daniel McNaughtan, Jeff Shima 

Victoria University of Wellington 

Abstract: Larval recruitment structures biological communities and determines the size of adult 
populations. However, the small size of larvae and their potential to disperse over long distances can 
challenge direct observation of their movement patterns prior to settlement. We deployed light trap 
arrays to quantify abundance of late-stage larvae of the common triplefin (Forsterygion lapillum). We 
integrated results from this sampling with LA-ICPMS that characterised otolith elemental signatures 
to infer patterns of movement. Our results suggest that many late-stage larvae may be concentrated 
close to reef systems, with only limited movements off-shore. Fish captured adjacent to the reef 
system had similar natal signatures to those captured further offshore, but the two groups diverged 
early during development, suggesting separate dispersal trajectories consistent with their capture 
locations. Our results indicate that dispersal distance could often be much shorter than widely 
assumed, and we discuss the potential implications for this. 

 

  



 

 

A new perspective on aggregation and aggregative settlement in 
marine invertebrates. 

Robert Paul Wolf 

Victoria University Wellington, Paua education and recovery project Kaikoura, Cawthron Institute 

Abstract: Aggregative settlement of marine invertebrate larvae is often discussed as a response to the 
presence of a microbiological film and conspecifics. The occurrence of aggregative settlement has 
been tested in the laboratory for a variety of sessile marine invertebrates. However, laboratory 
findings are often not applicable to the field where the environment is more complex and comprises 
more than the factors utilised in the laboratory. On the example of Spirobranchus carineferus (a native 
New Zealand Serpulid), I observed response in recruitment to biotic cues and abiotic factors. My 
studies showed that recruits of S. cariniferus settled aggregative, but this was not in response to adult 
conspecifics. Larvae of Serpulid species aggregated near the point of settlement before they finally 
attached. Abiotic factors such as sunlight, wave action and tidal movement had a more substantial 
impact on settlement than the presence of adults of the same species. The appearance of solitary 
settled individuals can be interpreted as a consequence of environmental conditions rather than 
larvae choice. There appears to be no difference between a solitary and aggregative settled specimen 
of S. cariniferus. However, solitary worms seem to focus their energy on tube growth compared to 
their aggregative conspecifics.  

 

Modelling approaches for exploring patterns of benthic 
invertebrate biodiversity throughout NZ waters. 

Tom Brough, Fabrice Stephenson, Carolyn Lundquist 

National Institute of Water and Atmospheric Research 

Abstract: New Zealand waters include a broad range of benthic habitat types that support significant 
biodiversity of seafloor invertebrate taxa. Due to the breadth of the EEZ, there are limited data on 
benthic invertebrate biodiversity for some regions; predictive spatial modelling may fill such data gaps. 
We explored two approaches for modelling benthic invertebrate species richness throughout the EEZ, 
using datasets on invertebrate presence integrated across a range of sampling methods. Approaches 
included, 1) generating and stacking ensembled species distribution models (SDM) for 216 benthic 
invertebrate genera, 2) constructing macroecological models (MEM) using gridded estimates of 
species richness, using the same presence datasets. The MEM approach performed slightly better 
using independent validation datasets. Both approaches yield broadly similar predicted distributions 
of benthic invertebrate richness, with richness hotspots on the Chatham Rise, Pukaki Rise and the 
Campbell Plateau, and along the eastern continental slope. The MEM approach identified more fine-
scale richness hotspots, particularly inshore and associated with geomorphological features. Each 
approach has strengths and weaknesses; combining the both methods may provide the most robust 
results. As it stands, the predicted outputs provide useful information for marine spatial planning and 
the protection of biodiversity. 

  



 

Using otolith elemental chemistry to detect chaotic New Zealand 

snapper (Chrysophrys auratus) movement. 

Armagan Sabetian1, Jingjing Zhang1, Matthew Campbell2,3, Richard Walter4,5, Hamish Allen6, 
Malcolm Reid7, Kavindra Wijenayake8, Julian Lilkendey9 

1School of Science, Auckland University of Technology, New Zealand 
2Anthropology Department, University of Auckland, New Zealand 
3CFG Heritage Ltd, New Zealand 
4Southern Pacific Archaeological Research, School of Social Sciences, University of Otago, New Zealand 
5School of Social Sciences, University of Queensland, Australia 
6Research and Evaluation Unit, Auckland Council, New Zealand 
7Centre for Trace Element Analysis, Department of Chemistry, University of Otago, Dunedin, New Zealand  
8Department of Chemistry, University of Otago, Dunedin, New Zealand  
9Leibniz Centre for Tropical Marine Research, Bremen, Germany 

Abstract: The historic expansion of human populations inevitably resulted in environmental change, 
either from deliberate actions such as hunting or land-use change, or through the unintended 
consequences of those actions. Tracking environmental changes at geological time scales is a routine 
practice in palaeoenvironmental science, but identifying human impact on environments over 
comparatively short time-spans (centuries or decades) proves much more challenging. Here we use a 
novel approach involving time-series analysis of fish otolith microchemistry to acquire continuous life 
history information, and use it as a proxy to infer anthropogenic environmental disruptions through 
post-settlement habitat-use patterns of New Zealand snapper (Chrysophrys auratus). Analysis of 
archaeological and contemporary otoliths revealed that present-day snapper spends less time in 
critical nursery habitats and move more frequently between juvenile (riverine & estuarine) and adult 
(marine) environments than their historic conspecifics. Otolith microchemistry coupled with time-
series analysis proved to be a powerful tool for tracking of anthropogenic impacts on coastal 
ecosystems as inferred from habitat-use patterns of an ecologically relevant indicator species.  

  



 

Restoration 1 
 

Efficient mussel reef restoration: Possibility or pipedream? 

Al Alder, Jen Hillman, Andrew Jeffs 

University of Auckland 

Abstract: The restoration of degraded marine systems is no small task. For the recovery of mussel 
reefs to soft-sediment systems, restoration often begins with the translocation of donor stock from 
aquaculture to the seafloor. In New Zealand this involves growing, harvesting, transporting, and 
spreading adult kūtai (green-lipped mussels, 70-100 mm shell length (SL)) across soft-sediment 
seafloor. This presentation will discuss whether using subadult mussels (30–50 mm SL) can make the 
mussel reef restoration process more efficient by increasing the numbers of individuals translocated 
per kg deployed (10–15×) and decreasing the time spent raising mussels to a size suitable for 
restoration (< 1 yr). Comparisons of survival from a number of small experimental translocations has 
found that farmed (long-line) juvenile and subadult mussels are highly vulnerable to predation and 
hydrodynamic dislodgment immediately following transfer to the seafloor (0% survival). Careful 
consideration of, or alterations to, growth conditions of mussels prior to translocation can greatly 
improve survival (>90%) by increasing attachment thread abundance (92% survival), shell strength 
(96% survival), or some combination of the two (99% survival). These results suggest that a more 
efficient restoration process using smaller mussels is possible, but will look different to the one used 
for adults. 

 

Estuary dynamics or decolonising environmental restoration. 

Raewyn Bennett 

Ngati Pikiao, Ngati Makino, Ngati Whakaue 

Abstract: In 2020, following 40 years of angst and lobbying by the ahi kaa of Maketu, the Bay of Plenty 
Regional Council, though it was not statutorily required to do so, concluded an $18 million project to 
return 20% of the Kaituna River to Ongatoro, Maketu Estuary. The river had been diverted in 1957 to 
accommodate farming imperatives. The volume of water to the estuary reduced to 2%. This 
rediversion project has been showcased at many conferences, won awards and been the subject of 
numerous studies, within and outside Aotearoa. An authentic ahi kaa version of events however is 
unlikely to ever be showcased. Our ahi kaa history shows that concurrent with the diminishing 
freshwater flow, Maori community well-being regressed. A Maketu-based gang emerged, a healthy 
subsistence economy disappeared as did fishing enterprises. The kaitiaki connection to the estuary 
reduced to tokenism. The colonial impacts on Maketu which started with the Native Land Court seem 
to have been carried on to 2020 via a more covert process. My reason for wanting to promote the ahi 
kaa story is to alert researchers who impact the ahi kaa relationship to their environment to issues we 
experienced and to suggest ways to avoid them.  

 

  



 

Remediation options for a degraded estuary, New River Estuary. 

Kerryn L Roberts1, LM Stevens1, BM Forrest1, NJ Ward2, SA O’Connell-Milne2, NAL DeSilva2 

1Salt Ecology 
2Environment Southland  

Abstract: New River Estuary is a large (4,600ha) shallow intertidally dominated, ‘tidal lagoon’ type 
estuary situated at the confluence of the Oreti and Waihopai Rivers near Invercargill, Southland. The 
estuary drains a large 4,314km2 catchment comprising ~77% pasture. In addition to the increased 
pressure of high nutrient and sediment loads, the estuary has historically lost large areas through 
drainage and reclamation (~1200ha lost in the Waihopai Arm). These changes have greatly reduced 
the capacity of the estuary to filter, dilute, and assimilate nutrient and sediment inputs. In more recent 
years, the estuary has experienced symptoms of nutrient enrichment and nuisance blooms of 
Gracilaria and Ulva, with high enrichment conditions now covering an area ~400ha. Environment 
Southland has included estuaries in the National Policy Statement for Freshwater Management 
objective setting process to reduce contaminant loads and protect their health. However, many 
estuaries in an already ‘poor’ state may need further management actions to achieve the objective 
state. This presentation will explore potential remediation and restoration options for New River 
Estuary, including salt marsh restoration and macroalgae management.  

 

Development of a standardized monitoring plan for mussel 
restoration.  

Sophie Roberts1, Simon Reeves2, Andrew Jeffs1, Jenny Hillman1 

1The University of Auckland 
2The Nature Conservancy, Australia  

Abstract: Shellfish restoration is a rapidly growing practice that aims to reinstate ecosystem services 
and function to degraded coastal areas. A consistent monitoring approach for these activities is vital, 
as this allows for comparisons across projects, sites and species to be made, adaptive management to 
be undertaken, and project success to be determined. Current monitoring practices are inconsistent 
in both the methodology and frequency, hampering the ability to compare across projects. In New 
Zealand, monitoring of the restored subtidal green-lipped mussel reefs is restricted by inefficient 
methods based on intensive and detailed SCUBA surveys. We aim to remedy this by proposing a 
standardized monitoring framework for mussel restoration that compliments global research efforts. 
Mussel-specific metrics are being developed, as well as broader ecosystem and environmental 
metrics. Monitoring methods such as visual diver surveys, sediment sampling and unbaited Remote 
Underwater Video Systems (RUVS) are adapted to work in subtidal, low visibility environments. The 
use of RUVS and spat ropes, used to monitor mussel recruitment, provide citizen science 
opportunities. The application of this standardized monitoring plan to restored green-lipped mussel 
reefs within the Hauraki Gulf will be discussed.  

 

  



 

Testing intertidal feasibility for optimized mussel bed restoration. 

Trevyn Toone1,2, Emilee Benjamin1,2, Sean Handley2, Andrew Jeffs1, Jenny Hillman1 

1Institute of Marine Science, University of Auckland, Auckland, New Zealand 
2National Institute of Water and Atmospheric Research, Nelson, New Zealand 

Abstract: Green-lipped mussel beds were once extensive across New Zealand and provided vital 
services to humans and the broader environment including water filtration, denitrification, sediment 
stabilization, and habitat generation. However, 20th century overharvesting decimated mussel beds in 
the Marlborough Sounds and many other areas, leading to recent restoration efforts. Effective mussel 
bed restoration requires a balance between mussel success (e.g. high survival and healthy condition) 
and logistics (e.g. low costs and maximum area covered). Mussel bed restoration to intertidal areas 
presents an opportunity to reduce deployment and monitoring costs, expand potential restoration 
locations, and bring mussel beds back to an area in which they historically flourished. However, 
intertidal shores are also stressful environments and mussel bed restoration at these depths has seen 
poor success in efforts overseas. To test the feasibility of intertidal restoration in the Marlborough 
Sounds, we restored mussel beds in multiple locations at two depths, one in the lower intertidal and 
one in the upper subtidal. We are monitoring the restored beds to compare mussel survival, density, 
and condition across the two depths. This research will inform future restoration efforts by 
establishing the feasibility of intertidal restoration and pinpointing differences in restoration success 
between intertidal and subtidal depths.  

 

Aiding the functional recovery of soft-sediment habitats. 

Natalie Prinz1, Joanne I Ellis1, Rebecca V Gladstone-Gallagher2, Candida Savage3, Conrad A 
Pilditch1 

1University of Waikato 
2University of Auckland 
3University of Otago 

Abstract: Degraded ecosystems often take a long time to recover naturally to a healthy, functional 
state and this hysteresis can occur when the large, long-lived, functionally important species are lost. 
Reintroductions of functionally important species to overcome this hysteresis are not well studied. 
We conducted a disturbance-recovery experiment on an intertidal sandflat to investigate whether 
recovery trajectories are altered by reintroducing two functionally different adult bivalve species 
(shallow burrowing suspension-feeding cockle and deep burrowing deposit feeding wedge shell) early 
in successional stages. Undisturbed plots and four treatments of defaunated plots (control - no bivalve 
addition, +cockles, +wedge shells and +cockles/wedge shells) were established in early summer 
2020/21. Recovery of macrofauna biodiversity and multi-ecosystem functionality parameters (primary 
productivity, nutrient fluxes, denitrification, community metabolism) was assessed after 4 and 12 
weeks. Initial results indicate strong treatment effects with community metabolism (a measure of 
carbon processing) significantly increased in plots with added cockles and cockles/wedge shells. We 
discuss our preliminary findings in terms of single species and synergistic effects of two functionally 
distinct bivalves. This study aims to provide pivotal insights on the feedback mechanisms that fuel 
recovery rates while decreasing hysteresis to provide a tool for local estuarine restoration in the 
future. 

 

  



 

Ka pū te ruha, ka hao te rangatahi.  

Taryn Shirkey1,2, Juliane Chetham1, Richard Bulmer2, James Williams2, Drew Lohrer2, Darren 
Parsons2  

1Patuharakeke Te Iwi Trust Board 
2National Institute of Water & Atmospheric Research 

Abstract: Ka pū te ruha, ka hao te rangatahi – when an existing system can no longer respond to the 
issues at hand, a healthier, improved approach must stand in place. This whakataukī encompasses our 
vision for this project which is about growing the internal capabilities of Patuharakeke whānau hapū 
to improve the substance and sustenance of our kupenga (fishing net), our networks, our 
management frameworks for the restoration of the degradation experienced within Patuharakeke’s 
rohe moana. Ka pū te ruha, ka hao te rangatahi is a Vision Mātauranga funded project designed to 
increase capacity and capability of hapū to empower the revival of kaitiakitanga incorporating 
applications of modern marine science. In 2019, Patuharakeke rangatahi Taryn Shirkey began her 
placement at NIWA with goals to develop a culturally significant and scientifically robust approach to 
monitoring and managing marine taonga species. This project took a three-phase approach; 

1. Deepen understanding of Patuharakeke rohe moana through semi-structured interviews with 
kaumātua 

2. Create and implement fit-for-purpose kaitiaki led survey techniques 

3. Develop a management framework using tools such as the Bayesian Net (BN) model  

Two years on, Taryn has made significant progress in achieving this work and shares her challenges 
and successes in this presentation.  

 

Novel techniques for mussel restoration. 

Jenny Hillman, Mihailo Azhar, Jimmy Rapson, Andrew Jeffs, Simon Thrush 

University of Auckland 

Abstract: Shellfish reefs, once extensive in New Zealand, make a significant contribution to the health 
and resilience of our coastal ecosystems, which have high cultural, social, economic and 
environmental value. The endemic green-lipped mussel (Perna canaliculus), once widespread in New 
Zealand, is now restricted to the aquaculture industry and small surviving natural reefs due to 
overharvesting and drastic habitat changes over the past 60 years. Using a novel interdisciplinary and 
inter-organisational approach, we have been working to restore mussel reefs in New Zealand, with 
over 200 tonnes deployed so far. This talk will present an overview of the work on mussel restoration, 
including quantifying the multiple and often hidden benefits of restoration, and the development of 
novel low-cost techniques to assist and increase the success of present and future restoration efforts. 

 

  



 

Restoration 2 
 

“Kelping” the Hauraki Gulf: does kina removal work for kelp forest 
restoration? 

Kelsey Miller1, Nick Shears2 

1University of Auckland, Leigh, New Zealand, kmil284@aucklanduni.ac.nz 
2University of Auckland, Leigh, New Zealand 

Abstract: Kelp forests in some regions have been decimated by sea urchin overgrazing. Left in their 
wake, these deforested rocky areas (“urchin barrens”) can persist for decades. Sea urchin culling is 
increasingly being used globally to restore kelp forests. In New Zealand, Māori consider the sea urchin 
(kina, Evechinus chloroticus) as taonga and thus potential removals require cultural and social 
considerations. This study works with iwi in Te Moananui a Toi to evaluate if kina removal is a viable 
and effective approach for kelp forest restoration and the factors that influence success. Different 
removal methods were evaluated for efficiency and effectiveness. All methods were effective, but 
collecting was roughly twice as slow as culling, and freediving was much slower than SCUBA. Kina were 
removed in 2020–2021 from four large areas of barrens (1–2 ha) near Leigh, Te Hauturu-o-Toi (Little 
Barrier), and Otata (Noises). Kina (density, behaviour, condition), macroalgae, fishes, crayfish, barren 
extent, and benthos will be monitored for two years post-removal. At the first two sites, kina densities 
remained low and new kelp (Ecklonia radiata) growth was observed six months following removal. 
Kina removal can restore kelp and reduce barrens, but is labour-intensive, temporary, and does not 
restore the full ecosystem. 

 

Patterns of biodiversity on newly restored mussel beds in the 
Marlborough Sounds.  

Emilee Benjamin1,2, Sean Handley2, Rachel Hale2, Trevyn Toone1,2, Andrew Jeffs1, Jenny 
Hillman1  

1 Institute of Marine Science, University of Auckland, Auckland, New Zealand 
2 National Institute of Water and Atmospheric Research (NIWA), Nelson, New Zealand  

Abstract: Natural green-lipped mussel (Perna canaliculus) populations are scarcely found in places 
where they once flourished throughout New Zealand, although they are vital ecosystem engineers for 
our oceans. Mussels provide habitats for many other animals and are important juvenile fish nurseries. 
While restoration efforts have begun on the South Island of New Zealand, there is still a lack of 
understanding of the patterns of biodiversity that occur in a restored mussel bed. An effort to test the 
patterns of biodiversity on newly restored mussel beds began in January 2020 when we transplanted 
3 tonnes of cultured adult mussels into four locations in the inner Pelorus Sound in the Marlborough 
Sounds. We analysed biodiversity on the restored mussel beds compared to the surrounding sediment 
at five-months and one-year post deployment by comparing infauna communities, pelagic fish, and 
larger conspicuous fauna. These mussels will continue to be monitored for an additional year and the 
results of this study will give us insight into how restored mussels provide habitats and affect 
biodiversity in the Marlborough Sounds. As well as its relevance locally, this study more broadly 
provides insight on the ecosystem services restored mussels can provide and a foundation to aid 
future restoration efforts. 

mailto:kmil284@aucklanduni.ac.nz


 

 

Bivalve distribution models and ecosystem service predictions to 
inform management and restoration. 

Vera Rullens1, Fabrice Stephenson2, Drew Lohrer2, Michael Townsend3, Conrad Pilditch1 

1 University of Waikato 
2 National Institute of Water and Atmospheric Research (NIWA) 
3 Waikato Regional Council 

Abstract: Bivalves are common in coastal ecosystems and vital to their functioning and ecosystem 
service (ES) provision. Functions and services are often density-dependent, thus improvements in 
spatial density predictions will support management options. Here, we use Species Distribution 
Models (SDMs) to predict occurrence and density to inform ES maps, for two key bivalve species in 
Tauranga estuary, to gain insights into the applications of these methods for management and 
restoration. Austrovenus stutchburyi and Paphies australis are both infaunal suspension feeding 
bivalves, however their differing habitat associations may strongly influence model outcomes. Paphies 
is restricted to fast flowing subtidal channels, whereas Austrovenus has a wide distribution on 
intertidal sandflats. Results for Paphies displayed good congruence between occurrence and density, 
whereas for Austrovenus results demonstrated that a high probability of occurrence does not always 
equate to high density. Spatial ES predictions related to habitat association, with varying quantities 
and environmental drivers for individual services. Hotspot analyses indicated important high-density 
areas for the provision of multiple ES simultaneously. These models and resulting spatial predictions 
provide valuable insight for management by identifying areas that should be maintained, and 
restoration opportunities for locations with the right combination of environmental conditions for 
species to thrive.  
 

Subtidal mussel (Perna canaliculus) restoration efforts alter 
associated biological community structure. 

Mallory A Sea, Jenny R Hillman, Simon F Thrush 

University of Auckland 

Abstract: Increasing anthropogenic disturbance has led to the global decline of shellfish ecosystems. 
Bivalve restoration projects are underway internationally to regain important ecosystem services that 
shellfish provide, such as enhanced nitrogen removal and effective water filtration. In addition to 
these services, shellfish form large, complex beds that provide refuges for other organisms and 
increase local biodiversity. Especially in benthic soft-sediments, complex biogenic beds provide hard 
surfaces and a 3-dimensional structure above the soft-sediment, increasing habitat diversity in areas 
otherwise comprised of sand and mud. This study utilises a variety of survey techniques to examine 
entire ecological communities — from sediment-dwelling macrofauna to large, mobile fish species—
associated with restored green-lipped mussel (Perna canaliculus) reefs in New Zealand’s Hauraki Gulf. 
Transects, macrofauna cores, and unbaited remote underwater videos were taken on and off multiple 
restored beds to compare differences in community structure between habitat types. Results indicate 
significant changes in species richness, abundance, and overall community structure associated with 
mussel restoration. The direction and extent of these differences varies with site location and local 
environmental characteristics. This study provides further justification for shellfish restoration efforts 
in New Zealand, while highlighting the importance of site selection in maximising desired ecosystem 
service outcomes.  

 



 

Heavy metal exposure influences maternal investment of the mud-
whelk Cominella glandiformis. 

Alison Duncan, Nicole Phillips 

Victoria University of Wellington. 

Abstract: Estuarine habitats are vulnerable to pollution which can have important effects on marine 
populations. Adult exposure to metal pollutants may impact the offspring of direct developers 
because maternal investment per offspring is high relative to species with planktonic larvae. The direct 
developing intertidal mud-whelk, Cominella glandiformis, produces crawl-away juveniles from 
capsules containing multiple eggs. In this study, we tested whether exposure to common metal 
pollutants (copper and zinc) affected the number and size of capsules, eggs, and hatchlings in C. 
glandiformis. We maintained adults in the laboratory in polluted water, fed polluted food, in three 
copper (5, 20, 50 µg/L), two copper-zinc treatments (20*50, 50*100 µg/L) from September 2019. 
Capsules laid October- December were either preserved or allowed to develop to hatching. The 
number and size of capsules, eggs and hatchlings were measured. Preliminary results suggest high 
levels of copper strongly affect reproductive success: females in the highest copper treatments laid 
fewer capsules than controls and almost none developed to hatching. These results support other 
studies showing copper pollution can significantly impact invertebrate reproduction. This study is 
among few examining these effects in direct developers, whose populations are made vulnerable due 
to the lack of a dispersive larval phase.  

 

Construction of a spatial habitat bottlenecks modelling framework 
for the first year of fish life. 

Samik Datta1*, Matt Dunn1, Ian Tuck2, Jeremy McKenzie1, Mark Morrison1 

1National Institute of Water and Atmospheric Research, Wellington, New Zealand 
2Ministry for Primary Industries, Wellington, New Zealand 

Abstract: For coastal fish juveniles with specific habitat associations (e.g., snapper, blue cod, tarakihi), 
evidence has been accumulating that biogenic (living) ‘habitat bottlenecks’ exist, and limit juvenile fish 
production, which ultimately limits the number of adult fish able to be caught. For example, snapper 
prefer habitats such as subtidal seagrass meadows, horse mussel beds, macroalgal meadows, and 
sponge gardens. The target populations include juvenile snapper in the greater Hauraki Gulf and East 
Northland, and juvenile blue cod and tarakihi in the Marlborough Sounds. The predictive spatial 
simulation modelling framework is presented here, with the basic life processes for juvenile fish 
(growth, movement and mortality) being described in detail. Additionally the effects of varying 
habitats on these processes is shown, with preferential habitats tending to favour one or more of the 
following: higher growth, lower mortality, preferential movement towards them, and higher carrying 
capacity of individuals.  The framework consists of three parallel models: a basic population model, an 
agent-based model where sub-populations can have different inherent properties (such as growth), 
and an individual-based model where each individual is tracked through time.  Some key results are 
shown from simulations in the three study areas. The modelling framework will incorporate 
information gained from empirical field-based work, and will be used to run ‘what-if’ scenarios of the 
likely outcomes of different management tools/strategies, to see which are likely to be the best and 
most cost-effective to deploy to reduce bottleneck effects. 

  



 

The East Otago Taiāpure: Community-led restoration of connected 
fishery ecosystems. 

Christopher D Hepburn 

Coastal People Southern Skies Centre of Research Excellence, Dept of Marine Science, University of Otago, PO 

Box 56, Dunedin 

Abstract: Indigenous people often manage natural environments and resources based on landscape 
features. Rights and management responsibilities that follow pathways of water from their source in 
alpine areas down and ultimately into and out to sea are common. Contemporary frameworks that 
seek to support management of the environment, ecosystems and resources from marine areas to 
alpine zones are not so connected. The East Otago Taiāpure and Waikouaiti Mātaitai are Customary 
Protection Areas that provide a 25-year case study of community driven management, connected 
across the land and sea, that is rebuilding local fisheries in a catchment and along a 25 km stretch of 
coastline on New Zealand’s South Island. Despite local successes in restoring habitat, changing 
legislation, gaining knowledge and building community support for change, fundamental issues 
remain. 

  



 

Sediments 
Geochemical mapping of Aotearoa’s marine sediments: A Bay of 
Plenty case study. 

Grace E Frontin-Rollet1, RJ Wysoczanski1, V Rigalleau2, MR Handler3, KL Maier1, H Bostock4, 
T Steinmetz1 

1National Institute of Water and Atmospheric Research, Greta Point, Wellington, New Zealand 
2Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research, Bremerhaven, Germany 
3School of Geography, Environment & Earth Science, Te Herenga Waka–Victoria University of Wellington 
4School of Earth and Environmental Sciences, University of Queensland, Brisbane, Australia 

Abstract: Surficial marine sediments are highly variable in composition, reflecting both sediment 
sources and influences from biological activity, seafloor volcanism, and authigenic mineral formation 
within sediments. Grain size and carbonate distribution of Aotearoa marine sediments have been 
mapped (Bostock et al., 2019a, b, NZJGG v62); however, their geochemical characterization remains 
largely unknown. Here we present an initial large-scale geochemical sediment map based on 
recalibrating legacy data, and a detailed pilot study of the offshore Bay of Plenty area. Over 300 
samples have been analyzed for major and trace elements using portable X-ray fluorescence (XRF). 
Calibrating the data with a suite of Certified Reference Materials and internal standards has resulted 
in a cost effective and fast semi-quantitative methodology, allowing greater numbers of samples to 
be analyzed compared to traditional XRF methods. Through statistical analysis of the Bay of Plenty 
data, we identify three clusters that represent distinct local sediment sources and processes: two 
geochemically distinct volcanic sources, and a terrigenous source. A fourth significant cluster likely 
represents an area of mixing of different sediment sources. These combined datasets have many 
potential applications such as habitat mapping, identification of mineral resources, or monitoring of 
mineralogical/ chemical changes due to ocean acidification. 
 

Biogeochemical feedbacks to ocean acidification in a cohesive 
photosynthetic sediment. 

Kay Vopel1*, Alexis Marshall2, Shelly Brandt2, Adam Hartland3, Charles K Lee3, S Craig Cary2, 
Conrad A Pilditch2 

1School of Science, Auckland University of Technology, Private Bag 92006, Auckland, New Zealand 
2School of Science, University of Waikato, Private Bag 3105, Hamilton, New Zealand 
3Environmental Research Institute, School of Science, University of Waikato, Private Bag 3105, Hamilton 

Abstract: Ecosystem feedbacks in response to ocean acidification can amplify or diminish the diel pH 
oscillations that characterize productive coastal waters. We report that benthic microalgae generate 
such oscillations in the porewater of cohesive sediment and ask how experimental carbonation (pCO2 
increased from 472 to 1216 μatm) of the overlying seawater alters these in the absence and presence 
of biogenic calcite. Vertical porewater [O2] and [H+] microprofiles measured in sediment cores showed 
that this carbonation had decreased O2 penetration in all cores, indicating a metabolic response. In 
carbonated seawater: (1) sediment biogeochemical processes added and removed more H+ to and 
from the porewater in darkness and light, respectively, than in ambient seawater increasing the 
amplitude of the dark–light porewater [H+] oscillations, and (2) the dissolution of calcite decreased 
the porewater [H+] below that in overlying seawater, reversing the dark sediment–seawater H+ flux 
and decreasing the amplitude of diel [H+] oscillations. This dissolution did not, however, counter the 
negative effect of carbonation on sediment O2 penetration. We hypothesize that the latter effect and 



 

the observed enhanced acidification of the sediment porewater were caused by an ecosystem 
feedback: a CO2-induced increase in the microbial reoxidation of reduced solutes with O2. 
 

Spatial changes in estuarine tidal asymmetry to infer sediment 
dynamics under SLR. 

Remy Zyngfogel1, Peter McComb2  

1Calypso Science Ltd 
2Oceanum Ltd 

Abstract: Sea-level rise (SLR) is expected to bring changes to the tidal hydrodynamics of estuaries, 
with concomitant effects on their sediment dynamics. Because tidal asymmetry plays an important 
role in determining residual sediment transport, quantifying the spatial changes in asymmetry is one 
technique that can be used to infer the long-term morphological outcomes. There are two standard 
measures of asymmetry. Peak Current Asymmetry (PCA) is the ratio of peak flood and ebb currents 
and it governs the residual transport of coarse material. Slack Water Asymmetry (SWA) is the ratio of 
slack water durations preceding the flood and ebb flows, which influences the residual transport of 
fine material. The SCHISM finite element hydrodynamic has been established for Bluff Harbour, with 
validation against local tidal gauge and current meters. From this model we present maps of PCA and 
SWA for the present-day conditions, and also for a 0.5 m SLR scenario - prescribed by adding 0.5 m 
depth to the existing domain. We have adopted the assumption that SLR effects on the global tidal 
regime will not exhibit significant changes in New Zealand waters over the next 100 years. Changes to 
the PCA and SWA are presented and interpreted. 

 

The interactions of buoyant river plumes with vegetation and 
consequences for sediment transport. 

Hemanth Vundavilli1, Julia C Mullarney1, Iain T MacDonald2, Karin R Bryan1  

1University of Waikato 
2National Institute of Water and Atmospheric Research  

Abstract: River plumes are the primary mechanism of delivering sediment to the coastal environment. 
While much of the previous work has elucidated the dynamics of river plumes and flow in vegetated 
regions in isolation, the interactions of river plumes with vegetation are relatively less well 
understood. We aim to identify the key processes that play a role in sediment deposition and erosion 
patterns within a mangrove-lined river delta using an idealized numerical model. Our model system is 
based on the Firth of Thames (FoT), located in the North Island of New Zealand. We used a simplified 
symmetric geometry with a single river input at the center and a semi-diurnal tidal boundary in an 
idealized model based on the FoT. In our model, sediment deposition occurred in the forest and 
mudflat regions, whereas the fringe area experienced erosion. Analysis of the momentum balances 
demonstrate that the principal balance between the bottom shear and baroclinic pressure gradient 
controls the sediment deposition deep inside the forest and the mudflat. However, in the fringe 
region, vertical diffusion promotes the suspension of sediments during peak flood and during peak 
ebb, hydrostatic pressure gradient forces the suspended sediments, thereby eroding the fringe region.  
 

How does wind forcing affect velocity asymmetry in shallow tidal 
basins? 



 

Peter J de Ruiter1, Julia C Mullarney1, Karin R Bryan1, Christian Winter2 

1 Coastal Marine Group, School of Science, University of Waikato, Hamilton (New Zealand) 
2 Institute of Geosciences, Christian-Albrechts University, Kiel (Germany) 

Abstract: Tidal basins worldwide vary in shape and size. Geomorphologic characteristics of tidal basins 
have been shown to control horizontal and vertical tidal asymmetry and associated sediment 
transport potential. In our study we examine how winds modulate horizontal velocity asymmetry (VA) 
in shallow tidal basins. Numerical modelling experiments for a series of idealised basins in which 
planform shape and bathymetry were varied, reveal that a wind speed increase promotes larger VA 
values, without substantially altering the overall spatial VA patterns throughout the domains. Changes 
to VA are most evident for wind speeds of 6 m/s and greater, and for wind directions parallel to the 
main axes of the basins’ tidal channels. Furthermore, model results show that timing and duration of 
wind events can have important implications for associated VA patterns. VA is strongly depth-
dependent. In general, the effects of wind forcing on VA are shown to be greatest inside a convergent, 
less-infilled basin. The ability to predict velocity asymmetry is necessary for coastal management 
purposes, such as assessments of sediment infilling. As changes in tidal basin morphology depend on 
the combination of tidal forces and stochastic meteorological conditions, our work highlights the 
importance of adequately defining meteorological forcing in coastal systems. 

 

The effects of sedimentation in the deep sea: Emerging results from 
the Chatham Rise on the impacts of seabed disturbance. 

Malcolm Clark1, Scott Nodder1, Joe O’Callaghan1, Daniel Leduc1, Vonda Cummings1, Chris Hickey1, 
Jenny Beaumont1, Charine Collins1, Chris Eager1, Rachel Hale1, Valeria Mobilia1,2, Campbell Murray2, 
Lee Rauhina-August1, Ashley Rowden1,2, Rob Stewart1, Di Tracey1, ROBES Team. 

1National Institute of Water & Atmospheric Research (NIWA) 
2Victoria University of Wellington (VUW) 

Abstract: The effects of human activities in the deep sea (e.g., bottom trawling, potential seabed 
mining) are poorly understood, especially those resulting from sediment suspension and deposition. 
In 2016 NIWA initiated research into the effects of such sedimentation (“ROBES”-Resilience Of deep-
sea Benthic communities to the Effects of Sedimentation) using a combination of field surveys and 
laboratory experiments. The field work occurred on the Chatham Rise and involved a baseline survey 
in 2018, after which parts of the site were disturbed, with repeat monitoring immediately afterwards, 
and again in 2019 and 2020. A wide variety of data were collected on oceanography (ADCP, ocean 
glider, moorings, CTD, acoustics), sediment conditions (benthic landers, moorings with sediment 
traps, multicorer, onboard sediment experiments) and seabed communities (towed cameras, 
multicorer). Live sponges and corals were returned to the laboratory for exposure to a range of 
suspended sediment concentrations and frequencies over time. Here we present some highlights of 
this research, including plume effects on water column turbidity and chemistry, effects of sediment 
capping, direct and indirect effects on benthic faunal abundance, biomass and community respiration, 
physiological responses of key species to suspended sediments, and indications of the recovery time 
of benthic communities. 

  



 

Stressors 
Is red the new brown? Tracking long-term biogenic changes in 
response to an earthquake and a modified physical environment. 

Robyn Dunmore1, Dan Crossett1,2, David Schiel2 
1Cawthron Institute 
2 University of Canterbury 

Abstract: The November 2016 Kaikōura earthquake lifted land and seabed to varying degrees. Uplifted 
subtidal reefs have had to contend with altered wave and light climates, higher temperatures from 
heat waves, and increased turbidity due to erosion and riverine runoff. Initially, sites with high-degrees 
of uplift (~6 m) had extensive areas of bare rock that had been pushed up through the sand and gravel. 
Low- to mid-degrees of uplift (1 to 2.5 m) appeared to have had little effect on shallow subtidal rocky 
reef communities (in stark contrast to the intertidal zone), with diverse arrays of algae, invertebrates 
and fish still present. Similar results were found at all sites 1.5 years after the earthquake. However, 
from 2.5 years onwards, some low- to mid- uplift sites have distinct changes in algal communities. 
There was a sharp decline in large brown algae and an increase in red algal-dominated communities, 
probably due to a combination of an altered wave climate and increased temperatures. High uplift 
sites have had some recruitment of invertebrates and algae, but recovery has been slow overall and 
will likely take many more years because of continuing environmental change and limited propagule 
supply of key large brown algal species.  
 

How COVID-19 Lockdown increased dolphin and fish 
communication ranges. 
Matt Pine1, Louise Wilson2, Andrew Jeffs2, Lauren McWhinnie3,4, Francis Juanes1, Alessia 
Sceuderi5.6, Craig Radford2. 
1Department of Biology, University of Victoria, BC Canada 
2Institute of Marine Science, University of Auckland, Auckland NZ 
3School of Energy, Geoscience, Infrastructure and Society, Heriot-Watt University, Edinburgh, Scotland 
4Department of Geography, University of Victoria, Victoria BC, Canada 
5Marine and Environmental Science Faculty, University of Cádiz, Cádiz, Spain 
6Association Nereide, Tarifa, Cadiz, Spain 

Abstract: The behavior and ecology of a wide range of aquatic organisms are negatively impacted by 
underwater noise that is produced by a diverse array of human activities, especially vessel operations. 
However, the contribution of anthropogenic sources to ambient underwater noise is difficult to 
quantify in coastal environments due to the ceaseless activity and accumulation of sound from 
multiple distant sources. A period of community lockdown due to Covid-19 ceased virtually all water-
based activities in a normally busy coastal area in New Zealand, providing a unique setting to quantify 
anthropogenic noise. Underwater sound levels dropped almost immediately by three-fold, which 
increased the communication range for fish and dolphins by approximately 65%. New insights into 
how small vessels cumulatively raise underwater noise levels and inhibit marine mammals and fish 
from perceiving their acoustic environments were found. One of the key advantages to these 
unprecedented data is that they provide strong empirical evidence that small vessels, when in 
sufficient numbers/presence, directly influence ambient sound levels and are not an acute noise 
source with limited impact. The data also, for the first time, demonstrate how small vessels are already 
contributing to ambient sound levels in New Zealand’s only National Marine Park. 



 

Hypoxia and multiple stressors on bivalve Austrovenus survival in a 
laboratory experiment. 

Nichola Salmond1,2, Steve Wing1 

1Department of Marine Science, University of Otago 
2National Institute of Water and Atmosphere (NIWA) 

Abstract: Eutrophication induced hypoxia is amongst the most widespread deleterious environmental 

issues in coastal marine environments. In addition, warming of coastal areas is exerting chronic 

thermal stress on intertidal organisms, many of which may already be living at or near their thermal 

tolerance limit. Midday low tides, increasing frequency of marine heat waves and algal blooms in 

estuaries can exert acute stress on aerobic organisms including bivalves, by reducing oxygen 

availability leading to possible biodiversity loss and altered biogeochemical processes. This talk 

discusses some of the results from my MSc examining the multiple stressor effects of chronic hypoxic 

stress with either nutrient pollution or thermal stress and hot midday tidal emersion on the survival 

of bivalve Austrovenus stutchburyi using an experimental laboratory approach. A lethal emersion 

thermal threshold for Austrovenus was surpassed at 33 °C regardless of oxygen availability. Further, 

the ability of bivalves to survive heat and desiccation of mid-day low tide events was much reduced 

when exposed to even minor heat and hypoxia stress when emersed. The experimental results 

presented here on interactions between stressors highlights the substantial detrimental implications 

for bivalve populations and subsequent ecosystem functions given increased prevalence of warming, 

eutrophication and thermal stress in coastal environments. 

 

Warming up: sponge tolerance to marine heatwaves. 

Francesca Strano, Valerio Micaroni, Simon Davy, James Bell 

School of Biological Sciences, Victoria University of Wellington 

Abstract: Over the past century, marine ecosystems have been threatened by warmer temperatures 
at all latitudes. Alongside the gradual temperature rises, marine heatwaves have caused mass 
mortality events in tropical and temperate regions. Extreme thermal events are predicted to increase 
in frequency and intensity, therefore it is important to be able to measure the responses of natural 
populations to these conditions. Sponges are important components of marine ecosystems, but the 
impact of marine heatwaves on temperate sponges remains unknown. In this study, we 
experimentally simulated a marine heatwave to assess its impacts on the temperate sponge Crella 
incrustans. Under temperatures predicted for 2100 in New Zealand waters (+2.5°C above the mean 
sea surface temperature, 18.5°C), C. incrustans did not show significant changes in respiration rate. 
However, when exposed to extreme conditions (two days at 22°C) there was an abrupt increase in 
respiration rate, followed by a significant loss in weight, and a subsequent 39% mortality. Under these 
temperatures, the survival of sponge settlers was also negatively affected. Importantly, 15 days after 
the experimental heatwave sponges showed normal respiration rates. Overall, C. incrustans showed 
considerable resilience to future thermal conditions, although there was substantial variability at the 

level of the individual sponge. 

 

  



 

Recreational boats are a ubiquitous source of acoustic stress in the 
coastal waters of the Hauraki Gulf.  

Louise Wilson1, Matt Pine2, Craig Radford1 

1Leigh Marine Lab, University of Auckland, New Zealand 
2Department of Biology, University of Victoria, Victoria, BC, Canada 

Abstract: Since the Industrial Revolution our oceans have become noisier. Underwater noise has now 
been widely recognized as a pollutant and a major source of this noise is commercial shipping. 
However, in coastal waters, recreational boats are present more often and in greater numbers, but 
the distribution and abundance of these vessels is poorly monitored and is a likely stressor for marine 
fauna. We studied the ambient soundscape at five coastal sites in the Hauraki Gulf using seabed-
mounted hydrophones. The broadband soundscape (50 – 24, 000 Hz) ranged from 42 – 101 dB re 1µPa 
at all sites. Goat Island, a marine reserve, had the lowest proportion of files with boats. During January, 
the presence of boats elevated the root-mean-squared sound pressure level (RMSSPL) by up to 21dB 
re 1µPa / Hz at Goat Island, 31 dB re 1 µPa / Hz at Kawau and 26 dB re 1µPa / Hz at Noises. For animals 
that have a limited capacity to move to evade noise, our results suggest that recreational boats are a 
widespread and significant source of communication masking.  

 

Sedimentation impacts on deep-sea macrofauna communities of 

the Chatham Rise, New Zealand. 

Campbell Murray1,2, Ashley Rowden1,2, Daniel Leduc2, Scott Nodder2, Rachel Hale2, Malcolm 

Clark2 

1 Victoria University of Wellington 
2 National Institute of Water & Atmospheric Research (NIWA),Faculty of Science, TheAuckland, New Zealand 

Abstract: Deep-sea mining of mineral resources may occur in the near future, with potential impacts 

on seafloor organisms. Mining consents in New Zealand have so far been refused partly due to the 

uncertainties surrounding sedimentation impacts on benthic communities. To address this knowledge 

gap, a disturbance experiment was conducted on the Chatham Rise to assess the resilience of benthic 

communities to sedimentation in a proposed future mining area. Macrofauna and sediment samples 

were collected before, immediately after, and one year after a deliberate seabed disturbance both 

inside and just outside the disturbed area. Macrofaunal community structure was initially impacted in 

the disturbed area due to changes in numerically dominant taxa, and in the undisturbed area through 

smaller changes in more sensitive fauna. One year later, community structure had recovered in both 

sampled areas. Overall, observed changes correlated most strongly with sediment C:N ratios, 

indicating that macrofaunal communities respond to changes in organic matter supply that 

accompany sedimentation. The results of the study can help inform management of impacts from 

industries where sedimentation is an issue, such as deep-sea mining and bottom trawl fisheries. 

 



 

Hearing in black seabass and the effects of pile driving on their 

behaviour. 

Jenni Stanley1,2, Katharine Shelledy3, Aran Mooney2, Paul Caiger2,4 

1University of Waikato, Tauranga, New Zealand 
2Woods Hole Oceanographic Institution, Woods Hole, USA 
3University of Washington, Seattle, USA  
4University of Auckland, Leigh, New Zealand  
Email: jstanley@waikato.ac.nz 

Abstract: The effects of exposure to increasing anthropogenic sound levels on marine organisms is the 
subject of increasing concern and research focus. Although there is mounting literature on the topic, 
relatively little is known about the impacts of such exposures on fish populations. Black seabass 
(Centropristis striata) is a commercially, recreationally and ecologically important fish species in the 
western North Atlantic. Due to intense urbanization and expansion of offshore wind energy along 
much of the US coastline, this species is subject to a wide range of anthropogenic sounds. Previous 
studies have found these activities can trigger behavioural and physiological stress responses in 
certain fishes, however, it is unknown how these signals may affect black seabass. This project 
investigated the potential chronic effects of pile-driving on the behaviour of black seabass in 
controlled environmental settings. Previously undocumented hearing bandwidths were determined 
through auditory evoked potentials and the overlap with anthropogenic sounds evaluated. A number 
of tank sound trials were also performed to characterize the behavioural responses to playbacks of 
recorded pile-driving sound. This program is a first step in understanding the potential chronic effects 
of anthropogenic underwater sound, specifically pile-driving, on the behaviour and ecology of this 
important fish species.  

 

  



 

Sustainable Seas 

Ehara i te numa noa – Advancing Māori Cultural Health Indicator 
(MCHI) theory and practice through exploration of Maramataka 
(Māori Lunar Calendar). 

Waiaria Rameka 

Manaaki Te Awanui 

Abstract: Born out of necessity to improve Māori engagement and participation in natural resource 
management, Maori Cultural Health Indicators (MCHI) were established in New Zealand as a tool for 
informing decision making, communicate cultural values, empower Māori communities, and 
strengthening Māori cultural identity. This presentation will provide an insight into how Maramataka 
(Māori lunar calendar) has been used as a framework to inform culturally appropriate development 
of coastal MCHI in three case study areas across the North Island of New Zealand. It will examine 
inherent problems related to traditional MCHI analysis methods and will outline culturally derived 
strategies that have been applied to overcome these challenges. It will discuss the dualities of a 
cultural indicator versus a Tohu (indicator) approach to MCHI development and will highlight the 
importance of creating safe spaces to explore MCHI development through grounded indigenous lens. 
This reflection will provide a better understanding and appreciation for the somewhat hidden power 
of maramataka knowledge in MCHI development and application. 
 

Kia tika te hī ika: An exploration of fisheries tikanga and 
mātauranga. 

Maru Samuels, Irene Kereama-Royal 

Ngāi Te Rangi, Te Rarawa, Ngai Takoto 

Abstract: Fishing in Aotearoa is an ancient art that was exercised according to tikanga (customs) within 
whānau, hapū and iwi, and founded in te Ao Māori. Colonial settlement brought alternative laws and 
customs that were imposed on tikanga practices. 150 years on and the implementation of the Fisheries 
Treaty Settlement presents a different seascape for Māori in commercial fishing in 2020 and beyond. 
While Iwi Māori have returned to commercial fishing as quota owners, little has occurred to enable 
the recovery and reapplication of the tikanga practices. This research will begin to explore the recovery 
of that tikanga within an innovative framework that empowers iwi fisheries companies (Asset Holding 
Companies and Mandated Iwi Organisations) from a mātauranga Māori perspective. This project seeks 
to reveal tikanga associated with Tangaroa and fishing in particular, to make provision for practice 
informed evaluation that will innovate Māori commercial fishing and the utilisation of Iwi fisheries 
settlement assets within the context of Iwi Collective Partnership (ICP), a formal fisheries collaboration 
of 19 iwi. Research outcomes include the development of a tikanga informed assessment and 
evaluation framework to guide decision-making, measure success and to enhance seafood economic 
outcomes consistent with social, cultural and ecological imperatives. The tikanga framework may be 
applicable nationally within the Iwi Māori fisheries sector, and beyond.  

  



 

Why are we always arguing about risk and uncertainty?  

Paula Blackett1, Shaun Awatere2, Richard Le Heron3,4, June Logie3, Erena Le Heron4 

1NIWA, Hamilton 
2Manaaki Whenua Landcare research 
3Auckland University  
4Le Heron Leigh Consulting Limited 

Abstract: We explore the concept of risk perception and uncertainty and how it can underpin 
misunderstanding and disagreement in the marine environment. The early findings of our Sustainable 
Seas National Science Challenge project have illustrated the diversity of ways in which risk and 
uncertainty is perceived and understood between individuals, groups, cultures and different academic 
disciplines. Not only does risk perception depend on ‘where you stand’ and your world view (e.g. Te 
Ao Māori), but also on which disciplinary perspective is applied to expose and explore risk (e.g., 
science, psychology or law). In order to nurture dialogue and understanding between multiple 
positions, we report on an imagined (wind farm) example that demonstrates how layered, 
disconnected and contested risk perception can be. Understanding why we argue about risk and 
uncertainty is a pre-condition for accommodating more diverse and inclusive practices that help us to 
collectively navigate risk and choices in the marine environment.  

 

Kaitiakitanga: Traditional Māori practices to assist contemporary 
marine management and research. 

Kura Paul-Burke 

University of Waikato & Sustainable Seas National Science Challenge 

Abstract: Mātauranga Māori (Māori knowledge) is grounded in place-based, multi-generational 
knowledge and the connection of that knowledge with the environments from which it is derived1. It 
takes for granted that all elements of the natural world are related, and it is upon those relationships 
that survival depends2. A Māori world view advocates for the responsibility of each generation to pass 
onto their descendants at least as good a supply of resources as they, themselves, had inherited3. For 
Māori, the wellness of the environment is a direct reflection on the wellness of the people. Today, 
there is a lack of national data on the state of marine taonga or culturally important species and their 
associated ecosystems. Further, there is a lack of skilled and experienced practitioners (Māori and 
non-Māori) able to work across disciplinary areas of mātauranga Māori, ecology and policy4. 
Investigations into how mātauranga Māori is incorporated into coastal marine monitoring and 
management frameworks, in accordance with tikanga Māori or cultural processes and procedures, 
has been identified in the top 5 priorities for marine research in Aotearoa New Zealand5. This 
presentation provides an overview of mātauranga Māori as an important component of contemporary 
marine research, monitoring and management; and shares insights into lessons and learnings from 
relevant research examples. 

 

                                                           
1 Mercier 2018, Jackson et al 2018 
2 Paul-Burke 2016 
3 Forster 2012, Lyver et al 2016 
4 Ministry for the Environment & Statistics NZ 2016 
5 Ministry for the Environment & Statistics NZ 2019 



 

 



 

Building a blue economy in Aotearoa New Zealand. 

Nicolas Lewis 

School of Environment, University of Auckland 

Abstract: The idea of a blue economy is less than a decade old but has captured attention across the 
world. Initiatives to stimulate or foster blue economies have proliferated at scales from the local to 
the national and supranational. Different initiatives have been launched, each defining the blue 
economy differently - from a drive to capitalise on oceanic resource frontiers to securing community-
based development for small coastal villages in the Global South. Most however have recognised the 
‘blue’ as a space of ecological ‘concern’ and seen economising it as not only central to humanity’s 
future but a question of ensuring ecologically, culturally and socially sustainable transitions to a new, 
as-yet-underdefined way of doing economy. In this presentation, I outline how the Sustainable Seas 
National Science Challenge has addressed this definitional problem and the research that it is 
developing to build a blue economy in Aotearoa. In short, the Challenge sees the blue economy as an 
aspirational construct that dovetails closely with EBM. I present an account of the baseline marine 
economy from which the Challenge has sought to transition, what it seeks to achieve, and how it is 
working to bring about a sea change in economic practice.  

 

First steps in building a seaweed sector framework in Aotearoa 
New Zealand. 

Rob Major1, Serean Adams1, Nigel Bradly2, Victoria Syddall2, Cameron Inskeep2, Rebecca 
Clarkson3, Emma Newcombe1, Dana Clarke1, Tom Wheeler1, Deanna Clemment1, Donato 
Romanazzi1 & Shaun Ogilvie1 

1Cawthron Institute 
2Envirostrat 
3Aquaculture Direct 

Abstract: Seaweed is among the most talked about developing marine industries, with producers from 
all around the world looking to combine the environmental benefits of farming seaweed with 
economic gain. Here in New Zealand this is no different, however the current approach is 
uncoordinated and there are numerous barriers and knowledge gaps surrounding how best to 
proceed in this space. To alleviate this issue Sustainable Seas, alongside the Cawthron Institute and 
Envirostrat are investigating how seaweed can best contribute to the Sustainable Seas’ vision of a Blue 
Economy, with healthy marine ecosystems that provide value for every New Zealander. To achieve 
this goal, we are developing a framework for New Zealand’s seaweed sector grounded in Ecosystem 
Based Management (EBM) principles. The EBM principles will ensure that the resulting sector will 
provide meaningful economic, environmental, social and cultural benefits to local communities and 
nationally. The first steps are underway, and here we will review the current seaweed industry in New 
Zealand and Overseas, discuss potential future markets and the ecosystem services provided by a 
seaweed sector. Lastly, we will outline our plans to develop a framework that will guide the seaweed 
sector to achieve its full blue economy potential. 

 

  



 

eDNA reveals estuarine benthic community response to nutrient 
enrichment. 

Dana Clark1,2, Conrad Pilditch2, Joanne Ellis2, John Pearman1, Angel Borja3, Javier Atalah1, 
Anastasija Zaiko1,4 

1 Cawthron Institute 
2 University of Waikato 
3 AZTI  
4 University of Auckland 

Abstract: Research demonstrating the potential of environmental DNA (eDNA) metabarcoding for 
biomonitoring is rapidly growing worldwide but the suitability of this approach is primarily derived 
from correlative studies that fail to prove causality. We carried out a seven-month manipulative 
experiment in two estuaries to assess the effects of nutrient loading on benthic communities. eDNA 
metabarcoding revealed changes in eukaryotic, diatom and bacterial communities in response to 
enrichment. These patterns aligned with changes in macrofaunal communities identified using 
traditional morphological techniques, confirming concordance between disturbance indicators 
detected by eDNA and current monitoring approaches. Clear shifts in eukaryotic and bacterial 
indicator taxa were seen in response to nutrient loading while changes in diatom communities were 
more subtle. Community changes were discernible in response to low levels of enrichment, suggesting 
that estuary health assessment tools could be developed to detect early signs of degradation. Existing 
eDNA-based biotic indices were able to detect these community shifts, suggesting transferability of 
these indices to other regions and systems. This work represents a first step towards the development 
of molecular-based estuary monitoring tools, which could provide a holistic and sensitive approach to 
ecosystem health assessment with faster turn-around times and lower costs. 
 

 

  



 

Workshop 
Improving Ocean Literacy in Aotearoa New Zealand. 

Sponsored by: 

Plant & Food Research 

Presented by: Katherine Short, James Nikitine, Steve Menzies, Rachel Haydon, Suzy Black, 
Michelle Cherrington, Liam Kokaua 

Terra Moana Ltd, Blue Cradle, Flinch Marketing, National Aquarium of New Zealand, Plant and Food Research, 
Moana New Zealand, Blue Cradle Foundation 

Abstract: As part of the UN Decade of Ocean Science from 2021–2030, Aotearoa New Zealand has the 
opportunity to demonstrate global leadership in the developing field of Ocean Literacy. This session 
will explore how practitioners from marine conservation, science and sustainability can work together 
to build a unique approach to Ocean Literacy that complements and integrates the principles of 
Mātauranga Māori. Increasing Ocean Literacy is recognized as a key objective of the Decade of Ocean 
Science and it is rapidly moving from its origins in formal education contexts towards a broader 
societal approach that can work to catalyze the actions we need to protect, conserve and sustainably 
use the ocean. This session will explore how practitioners in Aotearoa New Zealand can develop Ocean 
Literacy networks, approaches and products that can contribute to the sustainability of our shared 
Ocean by 2030. 
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An integrated omics approach to investigate summer mortality of 
New Zealand green-lipped mussels. 

Siming Li1, Andrea Alfaro1, Thao V Nguyen1, Tim Young1,2, Ronald Lulijwa1,3 

1Aquaculture Biotechnology Research Group, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 
2Centre for Biomedical & Chemical Sciences, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 
3National Agricultural Research Organisation (NARO), Rwebitaba Zonal Agricultural Research and Development 
Institute (Rwebitaba-ZARDI), P. O. Box 96, Fort Portal, Uganda. 

Abstract: Green-lipped mussels (Perna canaliculus) contribute > $300 million to New Zealand’s 

aquaculture exports. However, mortalities during summer months and potential pathogenic 

outbreaks threaten the industry. Thermal stress mechanisms and immunological responses to 

pathogen infections need to be understood to develop health assessment strategies and early warning 

systems. In this research we applied an integrative omics-based approach to explore biochemical 

associations with poor health. Mussels were collected during a mortality event on a farm in Firth of 

Thames and profiled via mass spectrometry. Protein and metabolite data were integrated via sparse 

multiple discriminative canonical correlation analysis. Pathway enrichment analysis was used to probe 

coordinated changes in functionally related metabolite sets. We identified numerous biochemical 

signatures which reveal metabolic perturbations and protein structural changes in the gill tissues of 

stressed P. canaliculus. This study provides new insight into metabolite and protein interactions 

associated with incidences of summer mortality in this species. 

 

Harnessing eDNA for marine mammal monitoring – in situ 
assessment of different sampling techniques. 
Olga Belonovich1, U Von Ammon2, G-J Jeunen3, A Alexander3, R Russ1, A Zaiko2, 4 
1 Strannik Ocean Voyages, 16 Clarence Street South, Christchurch, New Zealand 
2Cawthron Institute, 98 Halifax Street, Nelson, New Zealand 
3University of Otago, 362 Leith Street, Dunedin, New Zealand 
4 Institute of Marine Science, University of Auckland, Private Bag 92019, Auckland, New Zealand 

Abstract: Environmental DNA (eDNA) is increasingly applied for investigating complex communities, 

biodiversity assessment and monitoring of marine ecosystems. The effectiveness of eDNA confirming 

the presence and identification of marine mammal species needs to be further explored though. In 

this study, we tested different eDNA sampling techniques and explored attenuation of eDNA signal 

with distance from the source individuals: Hector’s dolphins (Cephalorhynchus hectori) and New 

Zealand fur seal (Arctocephalus forsteri) off the coast of Banks Peninsula. Triplicate eDNA samples 

were collected at different distances from the visually observed marine mammals and applying the 

following sampling techniques: a) whole water samples (1 L of surface water) filtered through 5µm 

cellulose acetate membrane; b) plankton samples, collected using a modified Cruising Speed Net with 

an in-built 5µm nylon filter and c) 20µm nylon mesh; d) passive sampling with deployed overboard 

sponge and e) positive charged nylon collectors. The samples were processed for targeted species 

detections using ddPCR assays and community metabarcoding. The obtained results will help to refine 

sampling methodologies to effectively capture eDNA signals from marine mammals for better future 

monitoring and management of their valuable and vulnerable populations. 



 

Trophic ecology of Moroteuthopsis ingens from the Chatham Rise, 
Aotearoa New Zealand. 

Laura E McBride1,2, Heather E Braid2, Darren W Stevens3, Kathrin SR Bolstad2 

1 Groningen Institute for Evolutionary Sciences, Rijksuniversiteit Groningen 
2 AUT Lab for Cephalopod Ecology & Systematics (ALCES), School of Science, Auckland University of Technology 
3 National Institute of Water and Atmospheric Research, Ltd 

Abstract: Cephalopods form important components of marine trophic systems worldwide, including 

those in the South Pacific. Moroteuthopsis ingens (Onychoteuthidae) is one of the most abundant 

deep-sea squids in the Aotearoa New Zealand region, and is preyed upon by predators such as the 

sperm whale and orange roughy, but its own feeding ecology remains largely unknown. In this study, 

we analysed the prey of M. ingens from the Chatham Rise (an ecologically and economically important 

region east of Te Waipounamu/New Zealand’s South Island) using DNA barcoding and otolith 

identification. Lanternfishes (Myctophidae) were the most frequently encountered prey item, but 

other teleost species, cephalopods and crustacean fragments were also found, indicating 

opportunistic and likely cannibalistic feeding behaviour. Five fish species (including a possibly 

undescribed species of Gymnoscopelus) and Bathyteuthis abyssicola are reported as prey items of M. 

ingens for the first time. Moroteuthopsis ingens appears to be a component of several dynamic food 

chains and likely plays an important role in the transfer of carbon throughout marine environments in 

the Southern Hemisphere.  

 

Long-term trends in Hector’s dolphin distribution are correlated 
with levels of tourism. 

William Carome1, Steve Dawson1, Liz Slooten2, Will Rayment1 

1Department of Marine Science, University of Otago, New Zealand 
2Department of Zoology, University of Otago, New Zealand 

Abstract: Cetacean tourism has grown rapidly over the preceding decades, requiring careful and 

considerate management. This study examines the relationship between a growing tourism industry 

and trends in Hector's dolphin distribution at Akaroa Harbour over the last twenty years. 2326 

sightings made during over 8000 kilometres of standardised survey effort were analysed via kernel 

density estimation to determine core use areas or ‘hotspots’ for Hector’s dolphins within the harbour. 

Fifty percent of weighted sightings occurred within only 22% of the study area. Habitat use varied over 

time with the greatest change occurring between 2005–2011 and 2012–2015, when spatial overlap of 

core habitat between the two time periods was less than 24%. Dolphin distribution shifted towards 

the outer harbour after 2011 and has remained relatively consistent since. This shift coincides with a 

fourfold increase in annual cruise ship visits to Akaroa Harbour, following earthquake damage to 

Christchurch’s Lyttelton Port in 2011. While correlation need not imply causation, further investigation 

into causal factors of this shift is warranted and in progress. In the wake of the COVID-19 pandemic, 

the future of cruise ship and wildlife tourism is in flux and present findings suggest the precautionary 

principle should inform how these industries proceed. 

 

  



 

Remote sensing of turbid river plume variability. 

Ted Conroy, Karin Bryan, Cedric Fichot 

University of Waikato, University of Waikato, Boston University 

Abstract: Small mountainous rivers in Aotearoa New Zealand transfer significant amounts of sediment 
to the coastal ocean, which spread as river plumes on the inner shelf and directly influence light 
availability in the water column. This work is focused on the surface sediment dynamics in Hawke Bay, 
where multiple rivers contribute to an estimated average flux of 11 million tons of sediment per year 
into the Bay. Satellite remote sensing imagery from MODIS, along with an empirical relation between 
remote sensing reflectance and sediment concentration, sourced from in situ measurements, is used 
to create daily estimates of surface sediment concentration in the Bay over the last 20 years. 
Environmental forcing data is used to create a parameter space of how river plumes from individual 
rivers respond to varying conditions and influence initial sediment deposition. This work will provide 
detailed spatial information on one of the steps of the sediment source to sink process and describe 
water clarity variability on the inner shelf in areas that are affected by turbid river plumes.  

 

A coupled wave-hydrodynamic model of the nearshore and coastal 
waters around Kaikōura. 
Phellipe Couto,2, Ata Suanda3, Joao Souza2, Wayne Stephenson1 

University of Otago 
2Metservice 
3University of North Carolina Wilmington  

Abstract: To study the nearshore and coastal circulation around Kaikōura, a fully coupled wave-

current numerical model is developed as part of the Moana Project. The main goal is to understand 

the physics underlying the interplay of waves and coastal/ocean currents in a rather 

geomorphologically complex marine environment, and so provide guidance to better understand 

pathways of transport and connectivity of nearshore kaimoana species such as pāua. The modelling 

framework is defined by the exchange of information between the hydrodynamic model and the wind 

wave model. Wave-current interaction is an important process in nearshore regions that is often 

neglected in hydrodynamic simulations. Preliminary non-coupled experiments indicate a role of 

coastline geometry and the submarine canyon in establishing a dynamical zonation defined by 

different drivers and circulation patterns. Spatial current variability will have implications to pāua 

larvae connectivity and re-colonization efforts. For example, alongshore tidal and wave-driven flow 

may promote larvae dispersal along the coast or cause localized retention in the presence of eddies, 

while Incident waves from specific directions may transport larvae offshore towards deep waters 

surrounding the canyon. A future development will include large-scale boundary current effects, 

through downscaling of the 30+ year New Zealand wide hindcast model, the Moana Backbone. 

 

  



 

Foraging flexibly or consuming conservatively? Foraging ecology of 
New Zealand right whales. 
Annabelle Cranswick1, Emma Carroll1, Rochelle Constantine1, Seth Newsome2, Geraldine 
Busquets-Vass3, C Scott Baker4, Simon Childerhouse5 

1 University of Auckland 
2 University of New Mexico 
3 Centro de Investigación Científica y de Educación Superior de Ensenada, Unidad La Paz 
4 Fisheries and Wildlife Department and Marine Mammal Institute 
5 Cawthron Institute 

Abstract: Southern right whales (Eubalaena australis, tohorā) were subject to extensive exploitation 
which decimated circumpolar populations. Recovery has been non-uniform, with prey availability 
influencing reproduction. As capital breeders, the recovery of tohorā depends on either; a stable food 
source within current foraging grounds, or the flexibility to move when faced with an unpredictable 
prey source. This is important as climate change is disrupting Southern Ocean (SO) food web dynamics. 
New Zealand tohorā use two distinct wintering grounds for calving and breeding; the subantarctic 
Auckland and Campbell Islands and mainland New Zealand. However, the location of contemporary 
foraging grounds is poorly understood, with satellite tracking data suggesting a shift from traditional 
foraging grounds since the whaling era. Here we investigate the foraging locations and diet of tohorā 
using stable carbon (δ13C) and nitrogen (δ15N) isotope data from skin samples (n>500; 1995–2020). 
The samples have been genotyped, allowing for investigation of changes in foraging ecology over time; 
linked with sex, age and reproductive status. We expect to find tohorā to either show fidelity to 
feeding grounds across time or to show shifts linked to potential oceanographic or environmental 
changes, enabling us to understand the whales’ recovery and resilience to the changing SO. 

 

The effect of nutrient enrichment on inorganic carbon cycling in 
temperate mangrove soils. 

Caleb J Crosbie, Timothy Thomson, Terry Isson, Joanne Ellis 

University of Waikato 

Abstract: In coastal areas transformations of nutrients and carbon are strongly regulated by benthic 
communities. Carbon is captured through the photosynthetic production of soil organic material 
which is then converted to recalcitrant carbon by microphytobenthos and stored within the anoxic 
soil horizons. The rates of carbon cycling and storage may however be altered in disturbed benthic 
communities. This experiment was conducted over a period of days in a largely undisturbed mangrove 
forest to monitor how the soil’s inorganic carbon flux rates would respond to contrasting nutrient 
disturbance events: A single large fertiliser application (Acute treatment), a small repeated fertiliser 
application (Chronic treatment) and a control treatment. In situ CO2 gas measurements accompanied 
with pore water titrations to calculate dissolved inorganic carbon (DIC) were conducted to account for 
the system's inorganic carbon flux. The results displayed minimal variation in CO2-flux from control 
values but a visible delayed increase in pore water DIC concentrations in response to nutrient 
enrichment. The DIC response varied depending on the level of the disturbance suggesting 
compensation for the presence of elevated nutrients. Our study provides evidence of increased 
microbial activity and short-term carbon turnover in eutrophied mangrove soils which may have 
longer lasting effects on the carbon sequestration rate of the system. 

 

  



 

Understanding substrate requirements of a native species to 
produce effective eco-engineered surfaces. 

Dayanitha Damodaran1,2, Oliver Floerl1, Marie Joo Le Guen3, Robert Whitton3, Sumanth 
Ranganathan3, Katherine Dafforn2, Paul South1 

1 Cawthron Institute, Nelson, New Zealand 
2 Macquarie University, Sydney, Australia 
3 Scion, Rotorua, New Zealand 

Abstract: Coastal development is increasing worldwide due to urbanisation, global trade, and 
aquaculture. As a result, artificial structures such as seawalls, pontoons and breakwaters have 
replaced natural habitats in many parts of the world. This is a problem because these new artificial 
habitats can promote invasive species over native species. Invasive species tend to dominate artificial 
structures due in part to increased numbers of invaders arriving on ships in the vicinity of artificial 
structures, and a lack of native competitors upon arrival. We aim to address this problem by designing 
artificial structures that promote native species – in this study the green-lipped mussel (Perna 
canaliculus), thus giving them a competitive edge over invaders. A bottom-up approach to designing 
suitable habitat for mussels requires an in-depth knowledge of their natural habitat, and their patterns 
of substrate use and recruitment. Therefore, we have started work at the mussel bed, and using a 
combination of field surveys, state of the art 3-D imaging and modelling, and laboratory experiments, 
we can determine and replicate optimal structures for mussel settlement and recruitment. Finally, we 
will assess whether populations of mussels on newly designed surfaces can suppress the 
establishment of invasive species on artificial structures. 

 

New members of the New Zealand seaweed flora: The latest two 
introductions. 

Roberta D’Archino1, Giuseppe C Zuccarello 2 

1 National Institute of Water and Atmospheric Research Ltd, Private Bag 14-901, Wellington, 6021, New 
Zealand 
2 School of Biological Sciences, Victoria University of Wellington, Wellington, 6140 New Zealand 

Abstract: Introductions of macroalgae are becoming more common with increased surveillance and 
the use of molecular tools to unequivocally identify invaders. We here report two non-indigenous 
macroalgal species newly confirmed to be present in New Zealand. Pachymeniopsis lanceolata is an 
irregularly divided foliose blade, first detected in Lyttleton Harbour/Whakaraupō, South Island but 
here also reported from the North Island. It has known introductions from its native range in Pacific 
Asia to the Mediterranean, Atlantic and the eastern Pacific. The introduced cox3 haplotype was also 
found in New Zealand, suggesting a secondary introduction from a previous introduced area, but we 
also found a novel haplotype in the North Island suggesting a case of multiple introductions. 
Fushitsunagia catenata, a recent segregate from Lomentaria, was also first detected in Whakaraupō 
and was initially identified as a species of Champia. RbcL data shows that it belongs to F. catenata. 
This species is also of Asian origin and has been known to have been introduced to Spain, Mexico, and 
Australia.  

 

  



 

A multi-species size-based ecosystem model of Chatham Rise, and 
comparisons with Atlantis. 

Samik Datta1*, Alice Rogers2, Monique Ladds3, Vidette McGregor1, Matt Pinkerton1 

1National Institute of Water and Atmospheric Research, Wellington, New Zealand 
2Victoria University of Wellington, Wellington, New Zealand 
3Department of Conservation, Wellington, New Zealand 

Abstract: Size-based modelling approaches have come to the forefront in the last two decades, thanks 
to a combination of analytical advances, increases in data resolution and computing power. They are 
an efficient way to analyse multi-species dynamics and responses to environmental perturbations 
including climate change, sedimentation, and fishing. Here a multi-species size-structured model of 
Chatham Rise is presented using the R package mizer, involving 30 different species. The construction 
and parameterisation of the model are described, along with the tuning of parameters, to give 
reasonable steady start behaviour. We then perturb the system using historical fishing pressures on 
the different species. Finally, results of predictions are compared with those made with a full Atlantis 
model for Chatham Rise, with many more data inputs. The metrics we measure include predicted 
biomass trends over time, diversity indices, size at age, and diet of key target species. We investigate 
where good agreement between model trends is observed and explore potential reasonings behind 
divergent results. Finally, parallel modelling approaches, and the potential benefits of carrying out 
such analyses are discussed. 

 

Reconstructing physical and biogeochemical oceanography around 
New Zealand using deep-sea black corals. 

Ashley N Davis1,2, Daniel J Sinclair1, Dianne M Tracey2, Nicholas T Hitt1,2, Stewart J Fallon3, 
Erik Behrens2 

1Victoria University of Wellington, 
2National Institute of Water and Atmospheric Research, 
3Australian National University 

Abstract: New Zealand sits in the southwest of the South Pacific Gyre. The Gyre has intensified due to 
anthropogenic forcing, leading to changes in physical and biogeochemical oceanography that could 
impact the region’s marine resources. To study prior changes in regional oceanography, we are using 
deep-sea black corals (Order Antipatharia). This group is abundant in New Zealand waters, can be 
radiometrically dated to high precision, and captures environmental information in their skeletal 
chemistry which can be measured at sub-decadal resolution. We present radiocarbon age data for ten 
black corals from three genera. Life spans ranged from ~35 – 2,185 years and growth rates from ~8 – 
314 μm/yr. This information adds to our knowledge on the longevity of protected coral species and 
highlights their vulnerability to physical disturbances. We also discuss how paleorecords of 
radiocarbon, stable carbon and nitrogen isotopes, and trace metals from these corals will provide a 
fuller picture of regional water circulation and nutrient dynamics over the last 300 years. This data will 
then be used in conjunction with data derived from the New Zealand Earth System Model to help 
provide more accurate climate forecasts necessary for scientists and policy makers to manage critical 
and vulnerable marine ecosystem resources. 
 

  



 

Seabird surveillance: Developing a new genetic analysis for bycatch 
species identification. 

Imogen Foote1, Geoffrey K Chambers1, Nic J Rawlence2, Igor Debski3, Peter A Ritchie1 

1Victoria University of Wellington, 
2University of Otago, 
3Department of Conservation 

Abstract: NZ is a global hotspot for seabird diversity, however, it is also home to the greatest number 
of threatened seabird species. Bycatch in fisheries poses one of the highest levels of threat to these 
taxa but determining the level of risk to each species is difficult due to challenges in identifying some 
birds that are caught. Fisheries observers who are responsible for identification at-sea may only have 
limited taxonomic knowledge of seabirds. In addition, damage of specimens during fishing operations 
and the costs and logistical constraints of returning specimens to land can be a barrier to expert 
identification. This study aims to develop a simple, yet robust, DNA-based methodology for accurate 
species identification which only requires a small tissue sample. This will complement the current 
formal identification process especially when identification by external morphology is not possible. 
The ‘barcoding gene’ cytochrome oxidase I (COI) in the mitochondrial genome will be assessed for its 
suitability in identifying seabird species and used to construct a species reference database from 
known samples. Implementation of this methodology will provide more precise information to 
support conservation management decisions and prioritisation. This molecular analysis is the 
beginning of an in-depth whole genome analysis of selected seabird taxa. 

 

Gut microbiome and pathogenic eDNA investigations on New 
Zealand pāua (Haliotis iris). 
Jinchen (Martin) Guo, Andrea C. Alfaro, Leonie Venter, Thao Van Nguyen, Emily Frost 

Aquaculture Biotechnology Research Group, School of Science, Auckland University of Technology, Private Bag 
92006, Auckland 1142, New Zealand 

Abstract: Gut microbes in the black-footed abalone (Haliotis iris) are vital for the animal hosts to digest 
macroalgal and artificial diets. Gut microflora of this commercially important mollusc has not yet been 
characterised. The proposed research project aims to compare the gut microbiome composition of 
wild and farmed pāua, both spatially and temporally as well as across various food options through 
metagenetic techniques. Genetically barcoded 16S ribosomal RNA (rRNA) amplicons collected from 
the animals’ buccal cavity, stomach, digestive gland, and intestine in each group are sequenced via an 
Illumina MiSeq platform, and microbial diversity and multivariate analysis results are compared 
among factors/treatments. Additionally, genetic probes and markers for detecting and quantifying 
pathogenic microbes of interest are being designed and tested using organismal genomic and 
environment DNA (eDNA) samples via qPCR assays. The proposed study is expected to be the first 
investigation on gut microfloral composition of H. iris with feeding experiments, and the abalone’s gut 
microbiome profiles can be archived and referred to for similar studies in the future. The proposed 
metabarcoding pipeline and qPCR probes may be used for pathogenic or parasitic surveillance on local 
abalone farms as well as in coastal marine ecosystems. 

 

  



 

Overview of spatial ecology and critical foraging habitats of Mobula 
birostris in Aotearoa New Zealand. 

Lydia Green1, Edy Setyawan2, Mark Erdmann3, Clinton Duffy4, Scott Tindale5 

1Manta Watch Aotearoa New Zealand, 
2The University of Auckland, 
3Conservation International Aotearoa, 
4Department of Conservation, 
5Tindale Marine Research Charitable Trust 

Abstract: Historically data deficient, a focused effort to better understand Aotearoa’s oceanic manta 
ray (Mobula birostris) population has resulted in a significant increase in knowledge of this species’ 
spatial ecology and foraging behaviour. Combining citizen science and dedicated research efforts, 360 
verified sightings and 50 ventral photographic IDs have now been recorded in our database, with 
sightings concentrated along the North Island’s east coast from Cape Reinga to Bay of Plenty, with 
several individuals having been recorded as far south as East Cape and Kapiti Island. Furthermore, a 
key feeding aggregation site “hotspot” has been identified in the Hauraki Gulf / Tikapa Moana. 
Targeted surveys of this hotspot confirmed that this critical habitat attracts significant numbers of M. 
birostris, ranging from subadult males (2.8m disc width DW) through to heavily pregnant females 
(6.2m DW). Based on the initial data collated to date, a major research effort on this enigmatic and 
endangered species (encompassing citizen science, satellite and acoustic telemetry, aerial 
photogrammetry and biological oceanography components) is planned for 2022. 

 

Offshore surveys reveal a hotspot for oceanic megafauna off the 
Northland coast. 
Marta Guerra1,2, Tom Brough1,3, Lily Kozmian-Ledward1, Sarah Dwyer1,4, Nicholas 
Winterle1,2, Jochen Zaeschmar1. 

1Far Out Ocean Research Collective, 
2University of Otago, 
3National Institute of Water and Atmospheric Research, 
4Department of Conservation 

Abstract: New Zealand is a global hotspot for marine megafauna, including marine mammals, seabirds 
and elasmobranchs. Many of these vulnerable species are found in oceanic habitats, however there is 
a significant knowledge gap in their distribution and ecology. The northeast coast of the North Island 
appears to be home to a particularly diverse community of offshore megafauna, but the area remains 
poorly studied. We conducted systematic boat-based surveys off the Northland coast over two years 
(2019–2021), achieving 23 days of effort. The transects zig-zagged over the continental shelf, covering 
depths of ca. 200-2000m. Locations of oceanic megafauna were recorded during continuous visual 
surveys, in addition to passive acoustic monitoring at regular intervals. We identified spatial variability 
in species density and composition, and consistently encountered vulnerable and endangered species, 
including Bryde’s whale, sperm whales, NZ storm petrels and black petrels. Several little-known 
species were also found, such as Risso’s dolphins, striped dolphins and ginkgo-toothed beaked whales. 
Here, we present our preliminary results on species occurrence and distribution, and outline the next 
steps for our research. Overall, our findings suggest the Northland coast is a hotspot for offshore 
megafauna, where ongoing monitoring is needed to provide the necessary data to quantify and 
manage the potential threats to these vulnerable species.  

 

  



 

Waves and floes in Antarctic sea ice. 

Christopher Horvat1, Ed Blanchard-Wrigglesworth2, Lettie Roach2, Sam Dean3 

1Institute at Brown for Environment and Society, Brown University, Providence, RI, USA 
2University of Washington, Seattle, WAS, USA 
3NIWA, Wellington, NZ. 

Abstract: Sea ice is a composite material made up of floes, individual pieces that can range in scale 
from meters to tens of kilometers, particularly in the low-concentration marginal ice zone that rings 
the Antarctic sea ice pack. The most dramatic changes in floe sizes come as a result of waves that 
propagate into the ice, bending it and fracturing it and changing the aggregate properties of the ice. 
Recent advances in modeling of sea ice, particularly focusing on the Ross Sea region, have allowed for 
the coupled modeling of both floe geometry and wave statistics, but are presently unconstrained 
because global observations of both are not possible in sea ice. Here I will present new developments 
using satellite altimetry to recover sea ice geometric properties and wave statistics, and present the 
first climatologies of both in the Southern Ocean from ESA’s CRYOSAT-2 radar altimeter and NASA’s 
ICESAT-2 altimeter. I’ll further discuss how modeling efforts are using this information to improve real-
time Antarctic forecasting.  

 

Retinal anatomy of deep-sea oegopsid squids. 

Ryan B Howard1, Monica L Acosta2,3, Kathrin Bolstad1 

1 AUT Lab for Cephalopod Ecology & Systematics (ALCES), School of Science, Auckland University of Technology 
2 School of Optometry and Vision Science, The University of Auckland, New Zealand 
3 New Zealand National Eye Centre, The University of Auckland 

Abstract: Many deep-sea squid species transit a variety of marine strata across their lifespan; some 
continue to undertake daily vertical migrations at maturity, exposing them to both short-term and 
longer-term fluctuations in ambient light levels. Yet throughout both photic and aphotic waters, squid 
are visual predators that use high visual acuity to recognise conspecifics, potentially across tens of 
meters. The mechanisms that control these migrations, and the anatomical adaptations that 
contribute to their high visual acuity, remain poorly understood. Rapid photoreceptor growth 
disproportionate to overall growth during development may be one mechanism that drives certain 
species to inhabit deeper waters. Additionally, in coastal squid species, ommin pigment granules 
within the supporting cells of the retina can move towards the distal photoreceptor segments to 
obstruct inbound light when encountering bright conditions, creating a ‘biological sunglasses’ effect. 
Similar or undiscovered adaptations may facilitate the vertical migrations of deep-sea squids. This 
study is the first to investigate and characterise the retina of deep-sea oegopsid squids in Aotearoa, 
New Zealand, using modern histological techniques, and aims to provide insight into the ecology of 
these mysterious and intriguing creatures and the role vision plays in living in the deep sea. 

 

  



 

The Moana Project’s Te Tiro Moana: Observing New Zealand’s 
oceans. 

Julie Jakoboski, Carine GR Costa 

MetOcean Solutions (a Division of the Meteorological Service of New Zealand) 

Abstract: The Moana Project is a New Zealand-wide research programme that aims to better 
understand ocean circulation dynamics in NZ's Exclusive Economic Zone (EEZ) to support growth of 
our blue economy. Te Tiro Moana – Eyes on the Ocean - is the ocean observation component of the 
Moana Project, which applies the ‘internet of things’ concept to achieve smart and sustained ocean 
observing capability throughout New Zealand’s oceans. In addition to identifying, quality-controlling, 
and documenting existing observations from within New Zealand’s EEZ, we developed a new 
temperature and pressure sensor, named Mangōpare, with Zebra-Tech Ltd for use with fishing gear. 
The sensor trials are complete, including testing the automatic, sensor-to-database pathway with a 
range of fishing gear on commercial fishing vessels New Zealand-wide and successfully providing 
quality-controlled measurements in less than 24–72 hours. Historical measurements have been used 
to validate the Moana Project hydrodynamic forecasts; in the future, near real-time observations will 
be assimilated into the modelling system to improve forecast accuracy. Initial results show good 
agreement between subsurface temperature measurements and the Moana Project forecast. The 
resulting hindcasts and forecasts are delivered to the fishing sector where they are used to support 
sustainable fishing and New Zealand’s blue economy. 

 

Wind-related chlorophyll variability at New Zealand’s subtropical 

front. 

Erik Johnson 

University of Otago 

Abstract: Shelf-break systems are dynamic regions often characterised by enhanced primary 

productivity. Remotely sensed summertime chlorophyll-a concentration displays a local maximum and 

elevated variability along the southeast shelf-break of Te Waipounamu/NZ’s South Island. This poster 

characterises and explores the relationship between along-shelf wind forcing and the observed 

chlorophyll-a variability using decades of both in situ and remotely sensed chlorophyll-a, wind, and 

sea surface temperature data. A combination of composite image analyses and simple box models are 

used to suggest physical mechanisms that may be driving the observed patterns. This work comprises 

an ongoing part of my PhD thesis (supervised by Dr. Rob Smith, Dr. Ata Suanda, and Professor Steve 

Wing) which seeks to explore the various controls on primary productivity in this system. 

 

  



 

Clean Hull Plan – sailing towards consistent pathway management. 

Hamish Lass1, S Happy2, Emma Hill3 , K Lister4 

1 Bay of Plenty Regional Council  
2 Auckland Council 
2 MPI 
4 Northland Regional Council 

Abstract: The Top of the North Marine Biosecurity Partnership’s (TON) collective jurisdictional area is 
home to the majority of Aotearoa’s boating fleet and there is an increasing trend in the sales and 
movement of boats. Currently, each region has different rules or policies to protect the moana from 
the risks posed by marine pests that are transported on vessels, which boaties and other marine users 
travelling across regions find confusing. TON have been exploring options to adopt a more consistent 
approach to marine biosecurity across these regions, with the support of Biosecurity New Zealand 
(MPI) and DOC. This move towards inter-regional rules has provided an opportunity to better 
understand the challenges that exist and potential solutions across the science, policy, education and 
operational components of the marine biosecurity landscape. We are currently gathering informal 
feedback from iwi and stakeholders on the initial proposal for a ‘Clean Hull Plan’ which seeks to 
prevent marine pests being spread by moving vessels. The CHP would be an Inter-regional Pathway 
Management Plan under the Biosecurity Act and would complement other developments in marine 
biosecurity, such as strict requirements for craft arriving in New Zealand waters. Alongside the plan, 
we are also developing a vessel database for hull-cleaning providers, authorities and vessel owners to 
assist compliance. 

 

Novel insights into movement behaviour of bronze whaler sharks in 
New Zealand. 

Melissa Kellett1, Malcolm Francis2, Chris Battershill1 

1University of Waikato 
2NIWA 

Abstract: Understanding the movement ecology of shark species is necessary to provide insight into 

predator-prey dynamics of communities, and identifying ecosystem consequences that result from 

their removal from marine systems. Bronze whaler sharks (Carcharhinus brachyurus) are known to 

utilise a variety of coastal habitats during summer months, but little is known about their distribution 

during the remainder of the year. Two mature female sharks were tagged with satellite-linked (SPOT5) 

transmitters within the Tauranga Harbour to investigate putative movements into offshore habitats 

during the winter period. A high level of residency to habitats within the north-eastern region of the 

North Island was identified, indicating the potential for multiple segregated populations within New 

Zealand waters. Furthermore, a behavioural shift was evident with the onset of winter, with both 

sharks moving from inshore and shelf habitats during autumn, to primarily shelf edge and oceanic 

habitats during winter. This movement coincided with a decline in coastal water temperatures below 

15.1°C. Our data provided new evidence of the importance of shelf edge and oceanic habitats to this 

species. Further understanding of their seasonal movements and feeding ecology would elucidate 

how their predatory influence may change across seasons and its implication for inshore and offshore 

prey assemblages.  

 

  



 

Distribution and drivers of variation in seaweed forests in Queen 
Charlotte Sound, New Zealand. 

Dallas Lafont, Nick Shears 

University of Auckland 

Abstract: Long-term declines in kelp forests within the Marlborough Sounds are thought to have 

occurred as a result of multiple stressors, including grazing from kina (Evechinus chloroticus), 

sedimentation and warming ocean temperatures. As a result, it is unclear whether kelp forests can be 

restored under current environmental conditions. An understanding of the current state and 

distribution of kelp beds within the Queen Charlotte Sound (QCS) is needed to inform management 

options and the potential for restoration. Drop camera was used to survey rocky reefs at 115 sites 

across QCS in 2018. These surveys found that seaweed forests were absent from the majority of sites 

in QCS. Kelps and other large seaweeds were more abundant, diverse, and occurred at greater depths 

in the outer Sound, but traits declined as the sites moved into the Sound. The exception to this is in 

the sites proximal to the Tory Channel, where maximum algal depth and abundance both increased, 

as did diversity to a lesser degree. Kina were prolific at sites throughout the Sounds and appear to be 

a major factor limiting the occurrence and depth distribution of seaweeds. Using this information we 

are planning experiments to examine the recovery potential of kelp forests in QCS.  

 

Distribution of cortical alveoli throughout oocyte development in 
eel, Anguilla australis. 

Blake A. Lewis, Mark Lokman, Matthew Downes, Erin Damsteegt, Lucilla Babio 

Department of Zoology, University of Otago, PO Box 56, Dunedin 9010. 

Abstract: Cortical alveoli (CA) are small secretory vesicles synthesized exclusively by the oocyte and 
are primarily associated with the permanent block to polyspermy. Upon egg activation, the internal 
components of CA are exocytosed into the perivitelline space, where they play an integral role in the 
processes of egg hardening, expansion of the perivitelline space, and occlusion of the micropyle. While 
their functional importance is undeniably crucial for successful fertilization, little is known about the 
specifics of CA biology. We recently observed an unexpected redistribution of CA in the maturing 
oocytes of A. australis. CA redistributed from monolayer around the periphery of the oocyte 
cytoplasm, found in growth stage oocytes, to a skewed distribution towards an unidentified focal point 
at the periphery of late maturational stage oocytes. This redistribution of CA could at least partially 
explain the occurrence of spontaneous polyploidy that has been observed in the captively bred larvae 
of the Japanese eel, Anguilla japonica. We propose to develop a targeted immunohistochemical 
staining approach for the CA of A. australis to track the distribution of CA more closely throughout 
oocyte development and elucidate the relationship between CA distribution and the incidence of 
polyspermy. 

 

 

  



 

The Ira Moana Project: A genetic observatory for Aotearoa’s marine 
biodiversity. 

Libby Liggins, Cory Noble, the Ira Moana Network 

Massey University, Auckland 

Abstract: The genetic diversity of populations plays a crucial role in ensuring species- and ecosystem 

resilience to threats such as climate change and habitat destruction. Despite this recognised 

importance of genetic diversity, and its relevance to the Convention on Biological Diversity and the 

United Nations Sustainable Development Goals, it remains difficult to observe and synthesize genetic 

data at a national scale. The “Ira Moana – Genes of the Sea – Project” 

(https://sites.massey.ac.nz/iramoana/) has worked to improve stewardship of genetic data for 

Aotearoa New Zealand’s marine organisms to facilitate marine genetic biodiversity observation, 

research, and conservation. The Ira Moana Project has established interoperable data infrastructures 

and tools that help researchers follow international best-practice (including the FAIR Principles and 

CARE Principles for Indigenous Data Governance) and contribute to a national genetic data resource. 

The Ira Moana Project has an inclusive model, and through presentations, workshops, and datathons, 

it has provided training, education, and opportunities for collaboration among researchers. Here, we 

outline the motivations for the Ira Moana Project and describe the Project activities and outcomes. 

We highlight future opportunities for research based on the genetic data resource and welcome 

others to participate in Ira Moana Project activities. 

 

Using citizen-science to monitor range dynamics of marine fishes 
under climate change. 
Katie Littlewood, Irene Middleton, Libby Liggins 

School of Natural and Computational Sciences, Massey University, Auckland 

Abstract: The occurrence of tropical fishes in temperate regions is recognised as an indicator of 

climate-mediated biodiversity change. Although tropical and subtropical fishes have been observed in 

Aotearoa New Zealand (NZ) for over 100 years, there has been no active monitoring of these species’ 

ranges or their abundance over time. Nonetheless, these tropical and subtropical fishes are 

charismatic and highly observable, making them ideal focal species for citizen-science monitoring. 

Here we present approaches used within the “What’s That Fish NZ” project 

(https://www.facebook.com/WhatsThatFishNZ/) to harness citizen sightings of tropical and 

subtropical fishes in NZ to infer their range dynamics. Through actively soliciting citizen sightings, we 

increase the spatial and temporal breadth of known occurrences of these species and describe several 

new fish species records for NZ. Our methods increase the reliability and utility of citizen sightings for 

informing baselines and monitoring species range dynamics through a process of expert validation 

(lead by Irene Middleton), and quantifying the uncertainty associated with unvalidated citizen 

sightings (lead by Katie Littlewood). In collaboration with citizen and industry partners, we are now 

looking to extend the project and apply our approaches to infer the range dynamics of native, 

temperate species within NZ. 

 

  



 

Using citizen science to improve our understanding of marine 
macro-litter in Northland. 
E [Manue] Martinez1, N Bamford2 
1NorthTec/Te Tai Tokerau Wānanga, Whangārei 
2Northland Regional Council/Te Kaunihera ā rohe o Te Taitokerau, Whangārei 

Abstract: Macro-litter is one of the growing issues we need to address in Aotearoa. Finding sound 

solutions requires knowing the full extent of the problem. Unfortunately, there is a paucity of data on 

litter. The country’s contribution to global plastic pollution is also unknown. To address this knowledge 

gap, Te Tai Tokerau Debris Monitoring Project, a citizen science project, was initiated in 2019. From 

March 2019 to March 2021, 248 surveys were conducted at 132 sites. A total of 35,703 items were 

collected using the Marine Debris Tracker app. Plastic was the most common type of litter recorded 

in Northland (70.4%), which is higher than the national level (61%). Data also revealed that plastic and 

litter density varied between coasts in Northland, both being highest on the West Coast (74.6%; 0.65 

item/m2, SE=0.243). Within Whangārei Harbour, the upper side (<10 km of the city) had the highest 

litter density (0.72 item/m2, SE=0.211) but the lowest percentage of plastic (57.7%, n=25660). Citizen 

science data can be very valuable to advance our understanding of macro-litter in Northland and will 

help inform decision makers to better prevent and mitigate its adverse effects on ecosystems and 

human health. 

 

Determining responses to warming of Otago region benthic 
communities using heated panels. 

Tom Massué1, Jessica Moffitt1, Leighton Thomas1, Miles Lamare1, Lloyd Peck2, David 
Barnes2, Gail Ashton3 

1Department of Marine Science, University of Otago, Dunedin, New Zealand ; 
2British Antarctic Survey, NERC, Cambridge, United Kingdom 
3 Smithsonian Environmental Research Center, Tiburon, CA, USA 

Abstract: Despite an increase in sea temperatures linked with climate change, the impacts of in situ 

warming on the recruitment, survival, growth, thermal tolerance, adaptation and interspecific 

interactions of marine biofouling species and benthic communities is not well understood. Using novel 

heated settlement plates developed by the British Antarctic Survey (BAS), we aim to examine warming 

effects on benthic communities in the Otago harbour in New Zealand (Dunedin) and in the Ross Sea 

at Scott Base as part of the Antarctic Science Platform next year. Heated settlement plates can finely 

control environmental temperatures in the benthic boundary layer above the plates surface to 

determine responses to warming (from +1 to +4°C above ambient) at these important small spatial 

scales, and over ecologically relevant time scales (months). Here, we will describe the experimental 

set up currently used in New Zealand (+2° and +4°C), and how we will report the effects of warming 

on recruitment, survival, growth and community composition in four benthic taxa (Ascidians, Bryozoa, 

Sponges, Polychaetes) settled on heated plate experiments deployed in the Otago region of New 

Zealand. 

 

  



 

Morphological and physiological response of a temperate 
calcareous sponge to ocean acidification. 

Alice McCullough, James Bell 

Victoria University of Wellington 

Abstract: The impacts of increasing atmospheric carbon dioxide (CO2) are causing rising sea surface 

temperature and alterations to the carbonate chemistry and saturation state of the world’s oceans, 

resulting in decreased ocean pH, a phenomenon known as ocean acidification (OA). With a reduction 

in vulnerable calcifying neighbours, along with their competitively dominant nature, many marine 

sponge species have shown resilience to climate change impacts, being identified as potential 

“winners” under future OA conditions. While this may be true for sponges with siliceous skeletons, 

this may not be the case for the 5–8% of sponge species that have skeletal spicules made of calcium 

carbonate; the way in which these species will react to OA is uncertain. Sponges are a key component 

of benthic-marine ecosystems, filtering large volumes of water per unit body mass, retaining small 

particles and nutrients, providing a link to higher trophic levels, and acting as holobionts to thousands 

of microorganisms. Despite this, to date there have been only two studies that have looked at the 

impact of OA on calcareous sponges and there remains a knowledge gap on the longer-term effects 

on this sponge class. Therefore, I have conducted a 28-day laboratory experiment to assess the effects 

of low pH (pH 7.6), on the respiration rate, spicule morphology, and change in microbial community 

of a temperate calcareous sponge species, Leucosolenia sp. 

 

Global status, impacts and management of rocky temperate 
mesophotic ecosystems. 

James J Bell, Valerio Micaroni, Benjamin Harris, Francesca Strano, Manon Broadribb, Alice 
Rogers 

School of Biological Sciences, Victoria University of Wellington, PO Box 600, Wellington, New Zealand 

Abstract: Temperate Mesophotic Ecosystems (TMEs) typically occur between 30 and 150 m, at the 
extreme limit of photosynthesis. On rocky substratum, TMEs support rich benthic communities and 
associated mobile fauna. While there has been increasing interest in the tropical equivalent of TMEs, 
Mesophotic Coral Ecosystems (MCEs), our understanding of TME ecology is still limited. Here, we 
describe the global distribution of known rocky TMEs, identify their conservation status and explore 
quantitative data to identify the most abundant organisms occurring in these ecosystems. We found 
rocky TMEs to be dominated by algae and turf (<50 m only), sponges, bryozoans and cnidarians, 
although there was considerable geographic variation and bias in the data. We also found 
considerable variation in the degree of protection afforded to rocky TMEs globally. We consider that 
anthropogenic impacts causing changes to temperature, light quality and sedimentation rates, along 
with certain types of fishing, represent the biggest threats to rocky TMEs. Finally, we propose a 
conservation framework to assist with management of this globally important ecosystem. 

 

  



 

Fantastic fish and where to find them using BRUV in Tauranga 
Harbour. 

Alice Morrison, Chris Battershill 

University of Waikato (UoW), Oranga Taiao Oranga Tangata (OTOT), Bay of Plenty Regional Council (BOPRC) 

Abstract: Te Awanui Tauranga Moana is a large, shallow harbour surrounded by a thriving city. Little 

is known of its subtidal ecology. To gain better knowledge of the estuaries’ subtidal ecology, we used 

baited remote underwater video (BRUV) at multiple sites over several years across different seasons. 

Recordings have returned a range of species, from Jack mackerel to Great White sharks, rays, crabs 

and octopus as well as identifying nursery areas. Time until the first species and time until the 

maximum number of fish in a frame were recorded, along with algae presence, substrate type, 

temperature and conductivity. Tauranga Moana is used by a variety of apex and meso-predators - as 

well as species of common benthic temperate fishes. Species’ composition across seasons is evident 

with higher frequency of sightings in the summer compared to winter months. Factors including time 

of deployment in relation to tide and light, site choice and frequency of drops, must be taken in 

understanding of estuarine trophic dynamics. Ultimately our small sample size limits more 

quantitative analyses however. Ongoing monitoring of the health of the subtidal estuarine realm of 

Tauranga Harbour is essential to the community and sustainability of the fantastic fish populations 

present. 

 

Spawning performance of female yellowbelly flounder, 
Rhombosolea leporina, following GnRHa treatment. 

Brooke Ellis-Smith1*, C Harrison1*, Steve Bird1, Simon Muncaster1,2 

1 School of Science, University of Waikato; 
2Environmental Management Group, Toi Ohomai Institute of Technology 
*These authors contributed equally to this body of work 

Abstract: Pātiki totara, yellowbelly flounder are an endemic high value species that may be well suited 

to land-based aquaculture production. Wild caught fish were injected in June with either a proprietary 

sustained release LHRH analogue (100 µg/kg) or a saline sham. These fish were then monitored daily 

for ovulation. Blood samples and ovarian biopsies were collected every 7 days over 28 days. Egg 

viability, fertilization rate, hatching success, oocyte diameter and daily fecundity were also recorded 

for each female. Although still in progress at the time of writing, this experiment will present 

completed results that will inform the development of a basic induced spawning protocol for these 

fish.  

 

  



 

Investigating diet of Māui dolphins using stable isotope analysis. 

Courtney Ogilvy1, Rochelle Constantine1,2, Emma Carroll1 

1School of Biological Sciences, University of Auckland, New Zealand 
2Institute of Marine Science, University of Auckland, New Zealand 

Abstract: The Māui dolphin, Cephalorhynchus hectori maui, is the world’s most endangered marine 

dolphin. Although a Marine Mammal Sanctuary was implemented in 2008, only 63 dolphins aged 1+ 

remain in the population along the North Island’s west coast. Prey abundance and distribution is 

assumed to be a major driver of distribution patterns in small cetaceans with high energy 

requirements which inhabit cold-temperate water environments. However, the only information on 

Māui dolphin diet comes from one study describing the stomach contents of two beachcast animals. 

This research aims to increase our understanding of Māui dolphin diet and address knowledge gaps 

about their foraging ecology. We use ∂13C and ∂15N stable isotope analysis of Māui dolphin skin 

samples (n=105, 15 from 1993–2007 and 90 from 2008–2021) and potential prey samples (n=7 

species; 5–10 each) to examine long-term dietary preferences. We compare isotope signatures across 

20 years to assess differences in diet over time, with 32 individuals sampled across multiple years. 

Each sample is associated with a genetic profile, permitting assessment of the effect of sex and 

relatedness on foraging. The existence of Māui dolphins has reached a critical point, and diet 

characterisation is essential for informing conservation management and ensuring long-term species 

survival. 

 

Understanding the effects of microplastic ingestion on gut 
morphology in triplefins. 

Paige Olmstead1*, David J Burritt2, Mark Lokman3, Bridie Allan1 

1Department of Marine Science, University of Otago, New Zealand 
2Department of Botany, University of Otago, New Zealand 
3Department of Zoology, University of Otago, New Zealand 

Abstract: Plastic is one of the most widely consumed resources. Mismanaged plastic waste is of 
serious ecological concern as a large proportion enters the marine environment where it becomes 
bioavailable for organisms to ingest in the form of microplastics. To date, a number of studies have 
investigated the effects of microplastic exposure on marine taxa. However, little is known about how 
ingesting plastic can affect gut morphology, or which polymer type presents the greatest risk. 
Therefore, the aim of this study is to understand the effects of microplastic ingestion on gut 
morphology and whether some plastic types are more harmful to triplefins than others. Using five 
different plastics (polystyrene, polyethylene, polyvinyl chloride and an edible food coating), we 
exposed triplefin fish to food dosed with microplastics over a four-week period. We found PVC to be 
the most harmful with a significant decrease in absorptive surface area and villus width (p > 0.05) 
when compared to the control. There was visual evidence of enterocyte vacuolation. These results 
highlight that microplastic ingestion can cause significant negative effects on gut morphology in 
triplefins which may have downstream effects on survival. 

 

  



 

Biosecurity implications of drifting marine plastic debris: Current 
knowledge and future research. 

François Audrezet1,2, Anastasija Zaiko1,2, Gavin Lear3, Susanna A Wood1, Louis A Tremblay1,3, 
Xavier Pochon1,2 

1 Coastal and Freshwater Group, Cawthron Institute, Nelson, New Zealand 
2 Institute of Marine Science, University of Auckland, Auckland, New Zealand 
3 School of Biological Sciences, University of Auckland, New Zealand 

Abstract: The introduction and spread of marine non-indigenous species (NIS) and pathogens into new 
habitats are a major threat to biodiversity, ecosystem services, human health, and can have 
substantial economic consequences. Shipping is considered the main vector for marine biological 
invasions; less well understood is the increased spread of marine NIS and pathogens rafting on marine 
plastic debris (MPD). Despite an increasing research interest and recent progress in characterizing the 
plastisphere, this poster highlights some of the critical knowledge gaps and the need for research 
priorities towards a better understanding of the biosecurity implications of MPD. We advocate for 
future research to (i) investigate plastisphere community succession and the factors influencing NIS 
propagules and pathogens recruitment through robust experimental investigations; (ii) combine 
microscopy and molecular approaches to effectively assess the presence of specific taxa; (iii) include 
additional genetic markers to thoroughly characterize the biodiversity associated with MPD and 
explore the presence of specific marine pests. 

 

Not a silent world: Utilising bioacoustics from New Zealand reefs in 

documentary film. 

Rebecca Pratt 

Auckland University of Technology 

Abstract: Documentaries about the ocean attract large viewership globally. These documentaries are 
both entertaining and educational, connecting societies to what are otherwise largely inaccessible 
environments. However, while the visual representation of ocean environments in ocean 
documentaries is rapidly advancing, due to advances in camera technologies, the audio soundscapes 
of these documentaries remain limited. While the Ocean is an intricate acoustic environment, ocean 
documentaries silence marine biophony, in favour of orchestral scores. This practice-based research 
explores the creative ways hydrophone and in situ camera recordings taken within the South Taranaki 
Bight, can be used in documentary film. It specifically focuses on the ways audio-visual decisions 
represent endemic reef species, and the unique acoustic signatures of sub-tidal reefs in Aotearoa New 
Zealand. 
 

 

  



 

Do ingested microplastics affect the health and behaviour of 
triplefin fish? 

Zoe Psarouthakis1*, David J Burritt2, Mark Lokman3, Bridie JM Allan1 
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2Department of Botany, University of Otago, New Zealand 
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Abstract: Microplastics have been observed to be ingested by multiple marine taxa, including fish. 
Ingestion can cause blockages of the digestive tract, and changes in growth and behaviour. To date, 
there have been a number of initiatives to reduce plastic pollution including the development of 
plastic alternatives from composting material to edible films. However, before we can replace 
petroleum derived plastics (PDPs) with these, we need to understand more about the effect of 
biodegradable plastics (BPs) in the environment and whether ingestion affects the fitness of marine 
animals in the same way as PDPs. To test this, we investigated the effect that ingestion of BPs and 
PDPs had on the habitat selection behaviour and oxidative stress response of Forsterygion capito 
(robust triplefin fish). Interestingly, we observed little difference in habitat choice behaviour of treated 
F. capito but did detect differences in oxidative stress which suggests that the response to microplastic 
exposure is varied. Determining which plastic type is the most damaging to marine taxa is important 
if we hope to understand and reduce the impact of plastic pollution in marine environments. As such, 
this research potentially has broad reaching implications not only in New Zealand but globally. 

 

Diving into the world of animal welfare in aquaculture species, 

Seriola lalandi, NZ yellowtail kingfish. 

Catriona M Robertson¹, P Mark Lokman¹, Bridie J Allan², Alvin N Setiawan³ 

¹Department of Zoology, University of Otago 
²Department of Marine Science, University of Otago 
³National Institute of Water and Atmospheric Research, Northland Marine Research Centre, Ruakaka, New 
Zealand.  

Abstract: Over time, aquaculture has expanded, intensified, and differentiated in response to the 

globally increasing demand for fish as a source of protein. Intensive aquaculture exposes fish to a 

range of physical, chemical and biological stressors. The well-being of animals in aquaculture may be 

compromised, which directly translates to sub-optimal performance. In order to ensure good stocks 

for harvest, it is thus in the best interest of fish farmers to make informed decisions that will minimise 

the impacts of stress. Stress is typically characterised by a rise in plasma corticosteroids, in particular 

cortisol, as a response to different types of stressors in cultured fish. We sought to examine the stress 

response in juvenile yellowtail kingfish (Seriola lalandi) in an aquaculture environment by determining 

changes in levels of cortisol in response to an acute stressor. Sample analysis is ongoing. Future study 

of animal welfare will benefit from an interdisciplinary approach. Whereby, the interactions between 

both physiology and behaviour are used to inform on an animal’s well-being and guide decision 

making for animal welfare and stock management. 

 

  



 

Spatial prioritisation for marine biodiversity conservation using 
MARXAN. 

Naif Rushdi, Dan Breen 

School of Science, Auckland University of Technology, Auckland, New Zealand 

Abstract: A large majority of habitats in the territorial sea of New Zealand are poorly represented in 
existing marine protected areas (MPA). We applied the conservation planning tool, Marxan, to identify 
areas of high priority for an efficient and representative network of MPAs. Broad categories of mainly 
physically derived factors intersected in a Geographic Information System were used as surrogate 
habitats for biodiversity in each marine bioregion. Marxan analyses aimed to include 30% of each 
habitat in each marine bioregion while minimizing the cost in the total area of potential MPAs and 
their total boundary perimeter. If existing MPAs are included in network solutions, Marxan can 
represent 30 percent of each habitat in each marine bioregion while occupying 38 percent of the total 
area. When existing MPAs are not mandatory, Marxan was able to efficiently represent 30 percent of 
each habitat in each bioregion within 31 percent of the Territorial Sea. This study demonstrates the 
potential of marine spatial planning tools for nationwide marine conservation planning. The results 
are intended as a starting point to explore alternative models including data for marine species, 
potential costs for fishing and other activities, reserve design and multiple use zoning. 

 

The true colour of water – removing seafloor reflectance from 
satellite imagery. 

Zhanchao Shao1, Karin Bryan1, Moritz Lehmann1,2, Conrad Pilditch1 

1University of Waikato, 
2Xerra Earth Observation Institute 

Abstract: This study aims to detect true water colour from satellite imagery for Tauranga Harbour and 
relate it and the estimated diffuse attenuation coefficient to environmental factors. As a first step we 
develop a new methodology to extract the dominant wavelength of water from Sentinel-2 data 
removing the errors from the seabed and seagrass reflectance in optically shallow water. The new 
methodology is based on estimating water bottom reflectance in the subtidal regions and establishing 
a regression between seabed particle size and reflectance. Initial results indicate that derived true 
water colour and diffuse attenuation coefficients have strong correlations with chlorophyll-a, 
suspended solids and coloured metal ions. A significant seasonal fluctuation in water colour was also 
detected in the Harbour. This methodology can produce high-temporally and spatially resolved maps 
of water colour and diffuse attenuation coefficient and shows high potential for determining true 
water colour at large scales in the coastal region. Future work will combine the spatially-temporally 
resolved optical data with photosynthesis-irradiance curves to determine variations in seafloor 
primary production. 

 

  



 

Towards sustainable salmon aquaculture. 

Michelle Simone1, David Plew2, Kay Vopel1 
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Abstract: Coastal fish farming is constrained by the amount of organic waste that the seafloor beneath 
farms can process. To be able to expand production yield, global efforts are being made to move farms 
on land or into offshore waters, where greater water depth and more energetic surface conditions 
will disperse organic waste and decrease concentrated loading beneath farms. However, to determine 
whether offshore sedimentary ecosystems, which are naturally low in organic content, can maintain 
natural functioning in the presence of low levels of organic input, measurement techniques must be 
capable of detecting subtle biogeochemical changes. Sediment nitrogen cycling is sensitive to slight 
changes in organic enrichment, thus, the capacity to reliably assess the sediment−seawater exchange 
of inorganic nitrogen in situ would be invaluable in the assessment of offshore environmental 
performance. Recent trials combining in situ chamber incubations with non-invasive eddy covariance 
techniques revealed similar sediment oxygen flux measurements, indicating the tunability of the 
chamber conditions can imitate ambient boundary layer conditions. Thus, providing confidence that 
future incubations can be used to collect reliable inorganic nitrogen data, which may reveal subtle 
changes in the biogeochemical response of deep offshore sediments exposed to dilute organic input. 

 

Sound production and associated behaviour of Jasus edwardsii. 

Jessica Smith, Ashley Flood, Craig Radford 

Institute of Marine Science, University of Auckland 

Abstract: There is extensive knowledge of sound production and their associated behaviours among 

semi-terrestrial and terrestrial crustaceans. However, there is a lack of research into sound production 

in aquatic crustaceans. Previously, it was believed that the New Zealand spiny rock lobster (Jasus 

edwardsii) was a silent species, but there is recent anecdotal evidence suggesting they that produce 

sound. The aim of this study was to identify sounds produced and any behaviours associated with 

sound production in J. edwardsii. Sound production and behaviour was monitored using tank-based 

experiments equipped with acoustic and video recorders under several different scenarios. Jasus 

edwardsii produced a multi-pulsed broadband sound signal, called the “rasp”. Rasp sound 

characteristics were not affected by lobster size. During feeding trials, rasps production rate increased 

and a new rasp (“feeding rasp”) was identified. Jasus edwardsii also displayed guarding behaviours, 

where larger individuals “bullied” smaller individuals near the food source. When “feeding rasps'' were 

played back through an underwater speaker, individuals exhibited searching behaviour and travelled 

further distances in the tank. This study shows that J. edwardsii is capable of producing sound and that 

the rasp may act as an intra-specific communication signal in J. edwardsii.  

 

  



 

Morphological and life history variation in snapper populations. 

Georgia Third, Darren Parsons 

NIWA 

Abstract: Defining biological ‘stocks’, is fundamental in the management of an exploited species. 
Unique life histories (sequence of events related to survival and reproduction) and morphologies may 
result in different interactions with fishing pressure, so it’s important that a stock only comprises one 
discrete group. Snapper (Chrysophrys auratus) are an extremely important species for many New 
Zealand stakeholders, but there is a wealth of anecdotal and scientific evidence that unique 
subpopulations exist within stocks around the country. This may result in uneven exposure to 
exploitation and possible localised depletion if not recognised. My research is using a variety of 
morphometric and diet variables to investigate any morphological differences between and within 
current Quota Management System stock boundaries. Linking diet to jaw and external morphology 
will help identify if differences are driven by functionality or just represent intraspecific variation. If 
unique subpopulations are found, there are significant implications for regional net selectivity and 
stock assessments to prevent overexploitation of individual populations.  

 

The forgotten shore whaling station: Records from 
Whangaparapara, Hauraki Gulf, Auckland. 

Laura Torre-Williams1, E Martinez2 

1Griffith University, Queensland, Australia 
2NorthTec/Tai Tokerau Wānanga, Whangārei, New Zealand 

Abstract: Humpback whales (Megaptera novaeangliae), one abundant in New Zealand (NZ) waters, 
were targeted by the whaling industry. Most catch data available are from Tory Channel shore whaling 
station, Cook Strait, during the northern migration. In contrast, little is known from the shore whaling 
station at Whangaparapara, Great Barrier Island. This study examined historical whaling data from 
1956 to 1962 at Whangaparapara. A total of 317 humpbacks were caught, comprising 64.7% males 
(n=205) and 35.3% females (n=112). Ten females (8.9%) were taken with near-term foetuses. The 
largest catches were recorded in 1959 (n=104, 32.8%) and 1960 (n=135, 42.6%). These represented 
the equivalent of 48.6% and 59.7%, respectively, of the catch taken at Tory Channel the same years. 
In 1959 all humpbacks taken on their southern migration, (n=33) had fresh decapods in their stomach, 
confirming that humpbacks migrating between breeding grounds E and feeding area V past NZ engage 
in opportunistic feeding. Humpbacks were hunted extensively in NZ until the population collapsed. 
This population is not yet considered recovered. This study provides further and new insights into 
historic use of NZ waters by humpback whales, which can inform the conservation and recovery of 
this remnant population. 

 

  



 

Genetic connectivity of H. iris at Kaikoura. 

Giulia Trauzzi, Jonathan Gardner, Tom McCowan 

Victoria University of Wellington  
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Abstract: The blackfoot pāua (H. iris) is embedded in both the culture and economy of New Zealand. 
The pāua fisheries along the Kaikōura coastline, PAU3 and PAU7, are among the most productive in 
the country. Unfortunately, these areas were also the ones that were most affected by the Kaikoura 
earthquake in 2016 that, by generating a seabed uplift along this stretch of coast (~ 110 km), caused 
a great loss of intertidal communities, including species like H. iris. Although the mortality of pāua is 
unknown, estimates report a loss of 21% of the habitat available for the species. The pāua fisheries 
along this stretch of coastline have been closed ever since the earthquake. Single nucleotide 
polymorphisms (SNPs) have been developed through genotyping-by-sequencing (GBS) for H. iris and 
employed to investigate: 1) the genetic diversity and demography; 2) the connectivity (source and sink 
dynamics) and population structure; 3) patterns of adaptation to local environmental conditions for 
the populations of blackfoot pāua at Kaikoura. The outcomes of this research will inform fine-scale 
management of the fisheries at Kaikoura as well as provide genetic data to validate (or not) the 
physical oceanographic models that are currently being developed for the Kaikoura coastline.   

 

Under pressure: How do cumulative impacts of multiple stressors 
affect shellfish? 

Lolita Vallyon, Joanne Ellis, Conrad Pilditch 

School of Science University of Waikato 

Abstract: Shellfish play a key role in coastal and estuarine soft-sediment ecosystems. Infaunal shellfish 

contribute to ecosystem function through bioturbation, habitat formation and benthic-pelagic 

coupling providing a range of ecosystem services such as water quality enhancement and food for 

humans. Anthropogenic activities are putting pressure on shellfish from a multitude of interacting 

global and local stressors including seawater temperature increase, salinity fluctuations, pH decrease, 

nutrient input, and sedimentation. A loss of shellfish worldwide has resulted in adverse impacts to 

marine systems and related ecosystem services and has led to increased motivation to restore shellfish 

populations. However, we currently lack understanding on the cumulative effects of multiple stressors 

on shellfish. This knowledge is fundamental for informing effective restoration management 

decisions. Here we outline a new project that aims to: 1) review current evidence on shellfish 

responses to multiple stressors at different life history stages 2) identify key environmental/stressor 

variables affecting abundance and distribution of estuarine shellfish via analysis of existing data, and 

3) determine the cumulative effects of stressor interactions on shellfish populations. Results will aid 

decision-making and identify priorities for stressor management to prevent further degradation and 

allow for recovery of shellfish populations.  

 

 

  



 

Physiological responses of juvenile New Zealand geoduck (Panopea 
zelandica) post emersion and recovery. 

Shaneel Sharma1, Leonie Venter1, Andrea C Alfaro1, Norman LC Ragg2, Natalí J Delorme2, 
Leonardo N Zamora2 
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Abstract: The New Zealand geoduck clam is a unique seafood delicacy, with animals selling for up to 

$US220–330/kg. Stress accumulated during transport of juveniles to grow-out sites represent a 

bottleneck in the aquaculture process. In this study, the physiological responses of juvenile geoducks 

following emersion (3- and 8-hours), and recovery (1- and 5-days) were investigated. An integrated 

approach of flow cytometry, osmolality and gas-chromatography mass spectrometry metabolomics 

measures, along with behavioural assessments was used. An increase in haemolymph osmolality was 

experienced with an increase in emersion period, with significant differences seen between the 3- and 

8-hour emersion groups after 5 days of recovery. The proportion of haemocytes undergoing 

respiratory burst activity did not appear to be affected by emersion and re-immersion. Haemocyte 

mitochondrial membrane potential was highest following 1-day of recovery, likely linked to metabolic 

readjustment taking place following emersion. Activation of anaerobic metabolic pathways were 

prominent in the 8-hour exposure group, with metabolic recovery still taking place following 5-days 

of immersion, mainly due to proteins restoring energy reserves. Elucidating the physiological 

responses of juvenile geoduck subjected to transport stress can aid cultivation methods already 

underway to develop a novel, high value aquaculture industry. 

 

Water-extractable carbon across vegetated and nonvegetated 
coastal ecosystems. 
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Abstract: Coastal wetland ecosystems have high organic carbon accumulation capacity due to the high 

primary productivity, high rates of trapping and accretion of sediment, and low decomposition rates 

of organic matter. Water-extractable carbon has not been widely used in estuarine systems but may 

represent a useful method to assess changes in tidal sediment carbon. Here, we used cold and hot 

water extractable organic carbon (CWOC, HWOC) and spectral absorbance to evaluate how water-

extractable carbon concentration and chemistry change from mangrove (vegetated) to tidal flat (non-

vegetated) and with depth. Sediment cores (20 cm depth) were collected at a muddy and a sandy site 

in Auckland, New Zealand. The CWOC, an indicator of carbon transport and transformation, ranged 

from 0.1 % (tidal flat) to 3.7% (mangrove) of total carbon. The HWOC, an indicator of microbial biomass 

carbon, ranged from 1.3 % (tidal flat) to 8.6 % (edge) of total carbon. Specific ultraviolet absorbance 

at 254 nm, an indicator of humification, was significantly lower in mangroves than tidal flat at 15-20 

cm depth. This suggests a lower amount of humified material in mangrove sediments. Our findings 

indicate that content and absorbance of water-extractable carbon provide valuable insight into carbon 

quality across tidal ecosystems. 

 



 

Shifts in macroalgal community structure of kelp forests in the 
Marlborough Sounds. 

Benjamin M Williams, Christopher D Hepburn, Matthew J Desmond 

Coastal People Southern Skies Centre of Research Excellence, Department of Marine Science, University of 
Otago 

Abstract: Kelp forests create complex habitat, and provide valuable ecosystem services, crucial for 
New Zealand’s inshore fisheries. Macrocystis pyrifera is a key macroalgae species in kelp forest 
ecosystems in southern New Zealand. Since the 1940s M. pyrifera kelp forests have been documented 
as declining in the Marlborough Sounds. This research documents the change in distribution of M. 
pyrifera in this region, while also quantifying the macroalgal community structure where M. pyrifera 
was previously present or remains extant. By freediving up-shore video transects, a large geographical 
area was able to be studied over the period of a week. Image extraction from the video footage was 
used to quantify densities of species present. The results found M. pyrifera is still declining in the 
Marlborough Sounds at a similar rate to what was first documented. The change in distribution and 
differences in macroalgal community structure present spatial trends with communities in northern 
regions generally dissimilar from southern regions. These trends in community structure follow a 
spatial trend that appears to be driven by warming waters penetrating into the Marlborough Sounds. 
Overfishing, land use changes, and aquacultural development are also likely drivers of change in these 
macroalgal communities. 

 

Beyond relaxed: Magnesium chloride anaesthesia alters the 
circulatory metabolome of a marine mollusc (Perna canaliculus). 
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Abstract: The New Zealand Green-lipped mussel industry is well-established providing vastly to 

aquaculture exports. To assess mussel health and reproduction status, visual examination of organs 

and/or collection of haemolymph is commonly applied. Anaesthetics, such as magnesium chloride 

(MgCl2) can be utilized to prevent muscle contraction and keep shells open during sampling. The 

specific effects of muscle relaxing agents on baseline metabolism in invertebrates is unknown, but it 

is evident that molecular, cellular and physiological parameters are altered with these chemical 

applications. We investigated the effects of anesthetisation in mussels through a metabolomics-based 

approach using gas chromatography mass spectrometry. Profiling revealed significant increases in the 

abundances of most metabolites with an array of metabolic activities affected, resulting in an energy 

imbalance driven by anaerobic metabolism with altered amino acids acting as neurotransmitters and 

osmolytes. This research is the first to use metabolomics approaches to identify the metabolic 

consequences of this commonly used bivalve relaxing technique. Ultimately the use of MgCl2 

anesthetization as a sampling strategy should be carefully evaluated and managed when performing 

metabolomics-related research. 

 



 

False killer whales off north-eastern New Zealand: Social structure 
and site-fidelity. 
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Abstract: The false killer whale/upokohue (Pseudorca crassidens) remains one of the lesser studied 
cetacean species. Initiated in 2005, the New Zealand False Killer Whale Project is one of the few 
continuous, long-term research projects on the species globally. False killer whale social structure and 
site-fidelity are assessed from photo-identification records collected during 83 encounters in coastal 
and offshore waters between the King Bank and East Cape between 2005 and 2021. Site fidelity, albeit 
with a strong seasonal component, is evident, with all records made between December and May (the 
warm season). A total of 95 distinctive or very distinctive individuals have been identified, all of which 
have been re-sighted, with 94.7% (n = 90), encountered during more than one warm season. All 
individuals identified to date are linked by association in a single albeit clustered social network, within 
which two large and distinct social clusters are apparent. Membership of both clusters is stable, except 
for some mature males that move between the two groups. Our results suggest that false killer whales 
encountered in the study area are highly likely to be members of one of these two social clusters, and 
that coastal waters provide important habitat during summer and autumn. 

 


