History of Land Use and Development In Tauranga City

INTRODUCTION

Tauranga is one of the fastest-growing cities in New
Zealand. Rapid expansion has reshaped its coastal

environment, transformed forests, wetlands, and
dunes into an urban coastal city.

This pattern influences the exposure to flooding,
erosion and sea-level rise at present.

PURPOSE

The project aims to support decision-makers and
communities by examining the interaction of land
modification with  natural processes and
understanding the possible impacts that may occur
in future.

DATA: Historical maps were sourced from the
Tauranga City Council Library Archives and
supplemented with published literatures.
METHODS: Historical maps were interpreted and
summarized into timeline in ArcGIS StoryMap, then
linked to present-day flood and erosion exposure.
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Figure 1: Location map showing major land use change areas
within the Tauranga city.

TIMELINE OF LAND USE
CHANGE

{ AFFECTED AREAS

Low-lying coastal dunes and
beachfronts (Mt Maunganui-
Papamoa) are most exposed to
erosion and storm-tide flooding.
The harbour edge and CBD (Te
Papa, port area) are vulnerable
where the land has been modified,
increasing flooding and damage
risk.

Harbour peninsulas and bays
(Otimoetai and nearby low
bays) face inundation, shoreline
retreat and soft ground that
increases the shaking impact.
Drainage low points and estuary
margins can flood quickly during
heavy rain.

FUTURE ACTIONS

* Prioritise dune restoration at Mt
Maunganui—-Papamoa where
shoreline retreat is highest.

 Avoid intensification in reclaimed

The timeline highlights the major events in each era that has shaped the
landscape from earlier environments to the city we know today.

harbour-edge zones with highest
flood exposure.
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Legitimacy of Te Pae Oranga

Rebecca Mobberley, Dr Lisa Tompson, & Dr Pounamu Jade Aikman

Background

Te Pae Oranga is a restorative justice initiative in
Aotearoa, serving as an alternative to
prosecution.

Its Maori name means to “talk, listen and
become well” which reflects its use of Maori
tikanga as the key framework for healing and
restoration!.

It promotes inter-cultural dialogue between the
Crown and Whanau for both Rangatahi and
adults, allowing for victim and perpetrator’s
accounts to be heard?. This helps panel co-
ordinators to understand what is needed for
restoration and for the justice process to be
complete.

Despite evaluations by police and independent
researchers, Maori views about the cultural
legitimacy of Te Pae Oranga are unclear.
Cultural legitimacy 1s important because when
participants see that their culture and worldview
1s respected, it promotes a sense of healing
within communities and contributes to lower
reoffending rates compared to prosecution.
Therefore, further research into the cultural
legitimacy of Te Pae Oranga is needed.

Te Pae Oranga Overview
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Research Method

* Review literature to determine Maori views on cultural
legitimacy of Te Pae Oranga.

Next Steps

*  Future research could examine how Maori
participants of Te Pae Oranga view the cultural
legitimacy and validity of the initiative.

Findings

* There currently is no research into understanding how
Maori view the cultural legitimacy of Te Pae Oranga.
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Introduction

Internal waves occur along a density gradient and
are caused by a forcing energy such as the tide.

They can affect nutrient distribution, alter surface
temperatures, and damage infrastructure.

Internal waves cause troughs in surface waves to
become rougher due to water convergence and
peaks to become smoother due to divergence.
This alters the way light reflects off the waters
surface, making internal waves visible from space.

It is unknown if these waves occur frequently in

BAY OF PLENTY

Bella Muir, Ken Hughes

Do internal waves occur in the Bay of
Plenty region? If so, what conditions
lead to them and what are their
impacts?

Which satellites and databases are
most useful for detecting these waves?

CASE STUDIES

Internal waves were identified on the 30th and 31st
of December 2021 from Mt Maunganui to East
Cape. Steep bathymetry and shelf breaks near
offshore islands could have favoured their
generation and reefs near Otaiti and MOtitT may
have caused the internal waves to shoal.

Several packets of internal waves were identified as
a series of alternating dark and light bands. The
leading waves are the longest and most distinct with

SIGNALS OF THE SEA: INTERNAL WAVE DETECTION IN THE

WAIKATO

ENHANCED

To investigate internal wave presence the

the Bay of Plenty region and the effect that they following process was used:

may have here.

decreased wavelengths as the packets proceeds.

These waves will break within the sea’s internal layer
once they reach shallower water, much like how
waves break in the surf zone.

" Browsed satellite databases

e Satellite methods are useful for learning more
about internal waves as they are cheaper and
more time efficient than most in-situ methods.

- NASA Earthdata Search
- Copernicus Browser
> USGS EarthExplorer

39( Identified useful satellites

Fig. 2 & 3: Internal wave packets off the
coast of Mt Maunganui.

Freshwater Generated

suface waves

ew

low density layer eg. warm fresher water

Internal waves were also identified on October 16th
2025. These internal waves were found where
Whakatane and surrounding rivers met the sea.
Multiple internal wave packets can be seen, with each
packet likely coinciding with successive tide cycles
that occurred since heavy rain fall began.

- Sentinel-2 L2A
- Sentinel-2 L1C
- Landsat 8/9

internal waves PP

iliQ Gathered supporting data

N

e

- River discharge rates
-~ Wind velocity
- Bathymetry

River discharge rates peaked the day before the
satellite picture was taken. Heavy rainfall creates
freshwater plumes that result in strong density
gradients.

high density layer eg. cold saltier water
After identifying wuseful databases and
satellites, imagery from warmer months
(October to April) during 2019-2025 were e e Gl i e e s

analysed. of the river and the sea

~ o o / water can trigger internal | .
-— - £
7 Flndlngs -— waves along with tidal .

Internal waves were rarely seen in the Bay of Plenty Region. This may be due to limitations in detection forcing.
(e.g. <10% cloud cover requirement and satellite passing times) or indicate that internal waves are
genuinely rare in this region. Two potential case studies were identified and discussed.

Fig. 1. Internal waves may be tens of metres high while their surface
signature is signficantly smaller, often undetectable.

Combined with the density

Fig. 4. Internal waves at the
mouth of the Whakatane
River. Note the curved shape
of the wave packets here in
comparassion to the linear
features in Fig. 2 & 3.

Fig. 5. Whakatane River discharge rates
surrounding internal wave dates.



Waikato’s Bacterial Hunters: Early Isolation and
Characterisation of Native Bacteriophages

Introduction

Methodolgy - Wet Lab

Antimicrobial resistant
(AMR) bacterial
pathogens are
significant drivers of

poor health outcomes SAMPLE FILTER

COLLECTION STERILIZATION
within communities Waikato Remove bacteria,
! wastewater retain phages

placing significant samples
burdens on health

systems worldwidel.

| Results

Current efforts for addressing AMR
pathogens involve the use of
bacteriophages? - viruses that target
and infect bacteria. These viruses
exhibit capacity for seizing host
machinery for replication and lytic
activity?.

Investigating phage therapy allows for
alternative, tailored treatments towards
persistent AMR bacterial pathogens?.

Figure 1. Host range and regional
distribution of wastewater-derived
bacteriophages against
Staphylococcal hosts.

Isolate and characterize native
bacteriophages against Staphylococcus
hosts from wasterwater samples in
Aotearoa New Zealand.
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BACTERIAL PLAQUE ISOLATION & SERIAL PHAGE STOCK HOST RESISTANCE

CULTURING ASSAY PURIFICATION DILUTIONS PRODUCTION ASSAY

Host bacteria Double-layer agar Single plaque 10-fold dilutions High-titre lysate Testing phage

in log phase overlay isolation, for titre storage activity against
technique 3x purification determination host strains
e ..

« Early isolation efforts demonstrate the
presence of phages against
commensal and AMR Staphylococcal
hosts within Waikato wasterwater
treatment sites (Fig. 1).

« The biodiversity of regional phages is
host-dependent and site-specific (Fig.
1).

« Plague morphology of phage isolates
were largely characterized as small,
round plaques ranging in clarity.

* Initial spot assay (Fig. 2) demonstrates
heterogeneity in phage-host
Interactions and lytic activity.

* Further replicates will help confirm

screening of successful phage isolates
for downstream analysis.

Figure 2. Comparative serial dilution
spot assay of diverse bacteriophages
(10pl) on S.aureus M0102 lawn.

Analysis of Gene Phage cocktail
J evolution of sequencing and assay with
phage-host bioinformatics successful

resistance ISsolates
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Introduction

Flow is an altered state of consciousness
characterised by deep focus, a sense of control,
and effortless engagement during a challenging

Data Pipeline

Reliable flow/ML results require a defensible data
pipeline: consistent synchronisation, standard
storage, and reproducible processing.

In the Zone: Decoding Flow from Wearable EEG

Ezra Palmers - Supervisors: Dr. Mitchell Head and Dr. Anany Dwivedi

Machine Learning

Preprocessing: Bandpass » Notch - Artifact
removal (ASR) » Re-reference » Normalisation

Features: Time-domain (std, line length) - Spectral

(PSD, bandpower) - Connectivity (coherence) -
Complexity (entropy) - Region of Interest ratios

task, leading to improved performance.
Flow is difficult to measure objectively during
real tasks, often relying on subjective self v
reporting. Wearable Electroencephalogram ( LSL sync » XDF

This end-to-end workflow
converts LSL/XDF
recordings into a Brain
Imaging Data Structure

(EEG+markers+telemetry

In preliminary ML testing, classical models (logistic
regression, knn, RBF-SVM, random forest)

(EEG) provides a practical way to measure and + (BIDS) dataset, then achieved 53-58% balanced accuracy. Under strict
study brain activity. ( BIDS dataset ) exports ML-ready datasets leave-session-out 5-fold CV with no temporal
3 via configurable leakage, SVM and RF performed best. With a
Aim . windowing, preprocessing, reduced feature set, RF was able to reach 61%.
( Preprocessing ) and feature extraction. It EEG ML is challenging (low SNR) but these
Predict flow state from wearable EEG using 4, can be readily adapted to baselines suggest learnable signal for flow state.
interpretable machine learning (ML), and ( Feature engineering | other EEG datasets, with
identify EEG signatures associated with flow. 1 task-specific logic mainly Learnings
limited to label
Method ( ML Dataset seneration. e Labeling flow is challenging. Self reporting
adds bias, and flow can reduce self awareness.
e Driving simulator: 20 minute continuous Results e QOur labeling strategy worked well, it allowed

high confidence windows around flow-exit
events, leaving ambiguous data unlabeled

e Interpretability is essential for understanding
what EEG patterns may reflect flow-related
brain activity.

session with a short warmup
e EEG recorded using OpenBCl UltraCortex Mark
IV headset Not Flow
e Labeling: button press to mark when the =S
participant exits flow, high confidence flow
labels, most data left unlabeled

Alpha Band Power

Flow

Future Work

logaal Vi4HZ]

e Use unlabeled data (semi-supervised or
pseudo-labeling)

e Model state transitions with a Hidden Markov
Model (HMM)

e Experiment with deep learning approaches
(EEGNet, CNNs, ViT)

Topomap of alpha-band power across electrodes
for Flow and Non-Flow. We observe a posterior
decrease in alpha during flow, consistent with
engagement/attention-related alpha suppression.
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Labour Disputes and Access to
Finance: Evidence from Unlisted
Firms in Southeast Asia

01. Introduction

Small and medium enterprises in Southeast Asia are vital to the regional economy
but face significant barriers when seeking bank loans due to limited financial track
records and lack of collateral. This research investigates whether labour disputes in
workplace conflicts between employers and workers, make it even harder for these
businesses to access credit. When banks perceive firms as risky due to disputes, they
may deny loans entirely rather than simply charging higher interest rates, a
phenomenon economists call "credit rationing." Despite the importance of small
firms in the region, no prior research has specifically measured how labour conflicts
affect loan approvals and collateral requirements in Southeast Asia. This study
addresses this gap by using Principal Component Analysis to combine multiple
survey responses into composite indices, providing a clearer and more robust
measure of credit access.

04. Results/Findings

The data shows a sharp two-tier financing environment amongst small Southeast
Asian companies. The median bank financing of the working capital and fixed assets
is zero implying that most firms are not bank-financed at all. Fewer than 38% of firms
have externally audited financial statements, but 77% of those that had them
received credit and had to pledge collateral, which indicates great infrastructure
deficiencies in formal lending. The discussion reveals that companies are either
involved in all the activities of the formal finance at the same time or they are not
involved in the banking system at all.

In terms of labour conflicts, companies that had experienced labour conflicts had
greater predicted financial limitations on the index (3.2 as opposed to 2.65 in non-
dispute companies). This was however not statistically significant (p=0.31) and this
implies that disputes alone are not conclusive predictors of credit exclusion in this
sample. Rather, other firm attributes turned out to be much more effective
predictors of credit access such as quality certifications, innovation activities, and
total sales volume (all p<0.001). The analysis also looked at whether the experienced
managers would be able to mitigate the adverse effects of disputes, but the
moderating relationship was not found to be significant (p=0.14), and the duration
and cost of a dispute did not have any measurable effect.

Acknowledgements
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02. Objective

This research aims to investigate whether firm-level labour disputes reduce credit access for small businesses
in Southeast Asia, and whether experienced top managers can help mitigate this negative effect. The study
examines how workplace conflicts might worsen information problems between borrowers and lenders,
leading banks to ration credit within the unique institutional environment of the region.

05. Analysis

The first graph, "Labour Disputes and Financial
Constraints," visually displays higher predicted
constraint levels for firms involved in disputes
(approximately 3.2) compared to those without
disputes (approximately 2.65), suggesting that labour
conflicts may elevate financial barriers. However,

Lebouwr Disputes and Firancial Constrainks

cnstraml Incex

29

despite this apparent difference in the visualization,
the underlying regression reveals that this M Diapcta Dispude
relationship lacks statistical significance. The analysis Laour Oisgute

Pragicted Finanss
.7

shows that firm capabilities such as quality
certification and innovation are much more
important determinants of credit access than the
presence of labour disputes.

The second graph, "Relationship between Labour
Disputes, Top Manager Experience and Financial Stk ae e
Constraints," explores whether management
experience can moderate the effect of disputes.
Although a slight upward trend is visible, the
interaction explains less than 0.15% of the variation
in credit access, indicating that broader institutional
factors and unobserved firm characteristics play a far
more dominant role in determining whether small

businesses can access formal credit.
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03. Methodology

This study uses survey data from unlisted firms in the
Philippines and Indonesia, applying Principal
Component Analysis to construct composite indices that
capture the complex nature of financial access. The
method combines related variables into single
measures while reducing noise and statistical problems.
Three primary indices were created: Finance
Infrastructure, which captures external audits and
collateral requirements; Bank Financing Intensity, which
measures the percentage of working capital and fixed
assets funded by banks; and Loan Availability, which
integrates perceived barriers, reasons for loan
applications, and actual loan outcomes. All survey
responses were first standardised to ensure
comparability before being combined into these
indices.

06. Conclusion

This research finds that labour disputes alone do
not significantly predict credit rationing among
small firms in the Philippines and Indonesia. While
disputes may signal production risks to lenders,
firm capabilities, innovation, and sales performance
are far more powerful drivers of credit access. The
actual obstacle seems to be poor financial
infrastructure, and most companies are completely
locked out of formal banking irrespective of
whether they are involved in a dispute or not. Such
results indicate that policy interventions aimed at
enhancing financial infrastructure and developing
firm capabilities can be more effective than those
aimed at enhancing dispute resolution.

i , ) . pp— . Filmer, D., & Pritchett, L. H. (2001). Estimating wealth effects without expenditure
Stiglitz, J. E., & Weiss, A. (1981). Credit rationing in markets with imperfect  gata or tears: An application to educational enrollments in states of India.

information. The American Economic Review, 71(3), 393-410.
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Vyas, S., & Kumaranayake, L. (2006). Constructing socio-economic status indices:

Jolliffe, I. T. (2002). Principal Component Analysis (2nd ed.). Springer. 468

How to use principal components analysis. Health Policy and Planning, 21(6), 459-



Establishing a Pattern of Coercive Control in

Background

Coercive Control (CC) is a pattern of
Controlling Behaviours (CBs) enacted
towards a current or former partner
intentionally over time'

Some studies have examined CB in single
police reports® 34, butitis unclear if a
pattern of CB (i.e., CC) can be identified
across multiple reports

Capturing CC is crucial for both quality

Police Reports

Research Question

Can we establish a pattern of coercive control in

police reports?

¢ ¢ ¥ ¥ @

Georgia Pollock, Dr Apriel Jolliffe Simpson

Results

We established CC (i.e., CBs present
across = 2 reports) in 64 cases (14.0% of
all cases)

31 cases had CBsin= 3 reports (6.8%)
Most common CBs in all cases =

 Smashing property (23.6%)

* Jealousy/suspicion (22.7%)

* Threatening physical harm (13.8%)
In cases with CBs present across = 2

research and informing agency responses

: : : reports, most common CBs =
(i.e., prevention and safeguarding)

 Smashing property (62.5%)

: : All cases
We examined whether we c.ould establish (N = 457) e Jealousy/suspicion (56.3%)
a pattgrn of .CBS across police reports for O e Checking movements (31.3%)
cases in Waikato and Canterbury n=2978 ¢ 60.8 /o.had1CB(s) present . Threatening physical harm (31.3%)
INn 21 report .

Smashing property, jealousy/suspicion,
and threatening physical harm became

Cases with =2 2 reports increasingly common in cases as CBs

Method

(n=129) accumulated across reports
n=64 €-249.6% had CBs presentin
Collected a Collected reports > 2 reports
sample of cases (M= 1.59) for S '
s cases over 6 Preliminary Conclusions
th i
R Cases with = 3reports  Using police reports, we could establish a
(n=65) pattern of CB (i.e., CC)
n=381 <2 47.7% had CBs presentin * Researchers can establish and should
Deseribed the Coded CBs > 3 reports examine this pattern to improve
patterns of CBs « present in reports understand = of CC .
* Agency responses may be able to recognize
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HOW TRAUMA-INFORMED IS OUR UNIVERSITY?

Mapping how trauma and trauma-informed practice are understood and enacted at University of Waikato

INTRODUCTION

More than 70% of people experience at least one potentially traumatic event
during their lifetime (Kessler et al., 2017). Yet universities are only beginning to
consider trauma as part of equity and inclusion work (Carello & Thompson,
2021). Emerging scholarship on trauma-informed higher education calls for
institutions to recognise, respond to, and resist re-traumatisation (Carello &
Thompson, 2021; McChesney, 2024; SAMHSA, 2014a; Tsantefski et al., 2020).

FINDINGS

Absence of explicit attention to trauma-informed

Across interviews and public-facing documents, trauma is rarely named

@oo practice

\O—OI

directly, meaning “trauma-informed” work is more implied than explicitly
articulated as an institutional focus. This is consistent with Ahmed’s (2012)
view that inclusion often remains implied rather than explicit.

Trauma is a reality here, but largely unseen
Participants commonly described trauma as present but largely unseenin

. everyday university life, with limited shared language or coordinated

visibility across the institution. This mirrors findings from other universities
where forms of trauma were silenced or invisible (Burke et al., 2025).

Risk-management dominates institutional

documents

The desktop review suggests that there is an institutional emphasis on
process, compliance, and risk management, rather than an explicitly
relational, prevention-focused, trauma-informed framing. This reflects
Ahmed’s (2021) critique of institutional defaults to procedure, risk and
reputation.

Variability: responses depend on individual staff

(not systemic)

Where trauma-informed responses do occur, they appear uneven and
contingent on individual staff knowledge, attitudes, and roles
indicating practice is not systemically embedded across the university.

This is problematic as reliance on individual champions produces uneven
support (Ahmed, 2012; Williams, 2023).

Strong endorsement of becoming trauma -informed

Despite uneven system-level articulation, interviewees strongly endorsed the
relevance and importance of trauma-informed approaches for the university
community. This supports wider calls internationally to embed trauma-
informed practice across higher education (Carello & Thompson, 2021).

Acknowledged alighment with wider priorities

Some participants connected trauma-informed work to existing priorities and
university strategy (e.g., wellbeing, inclusion, equity, student success) These
synergies create opportunities for engaging the university community in
becoming more trauma-informed. This aligns with Williams (2023): change
gains traction when tied to strategy and accountability.

7in10 Peopl_e WILL EXPERIENCE AT LEAST ONE
TRAUMATIC EVENT IN THEIR LIFE

Across the documents and interviews

we identified 9 intersecting discourses

about trauma and trauma-informed
practice.

Political
Relational
Intersectional
Holistic | Indigenous

Health and Safety compliance
Individual Responsibility
Ethic of Care
Performative
Denial

“We need a consistent, top-
down, trauma-informed
approach—so it’s not case-
by-case, and students get the
same care and response
wherever they go”

Interview Participant

Arlenna Porteners - Summer Scholar | Division of Education | Katrina McChesney - Supervisor

METHODOLOGY

This institutional case study takes a poststructural, critical approach and

examines discourses about trauma and inclusion (Andreotti et al., 2016).

Data came from:

(1) public-facing university texts (e.g., regulations, policies, student
communications)

(2) semi-structured interviews with 11 staff, including practice leaders and
trauma scholars. Interviews used story completion with fictional
scenarios to elicit likely institutional responses.

WHERE TO NEXT?

There is an opportunity for the University of Waikato to
innovate and lead excellent practice by taking an explicit
approach to trauma informed practice.

THIS COULD INVOLVE

 Shared, mana-enhancing trauma-informed foundation

Co-develop a shared, mana-enhancing understanding of trauma-informed
practice. (Tsantefski et al., 2020).

* Visible pathways and consistent guidance

Make consideration of trauma visible in student-facing communications and
create guidelines for staff and institutional response pathways. (Tsantefski et
al., 2020; SAMHSA, 2014).

« Compliance with care: relational, prevention-focused

practice

Balance procedural/risk requirements with relational, prevention-focused
practice to reduce re-traumatisation. (Carello & Thompson, 2021; SAMHSA,
2014a).

* Student voice as critique
Gathering University of Waikato students’ accounts of trauma-impacted

experiences to surface what is normalised, hidden, or silenced in everyday
university practice. (Marvell & Child, 2023;).
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ESTABLISHING A BEST PRACTICE BLUE-PRINT FOR INTERPROFESIONAL CASE BASED LEARNING (CBL)

AUTHOR: NGAIO PRINCE - SUPERVISOR: ANNA LATU - TE WANANGA WAIORA - THE DIVISION OF HEALTH - THE SCHOOL OF MIDWIFERY

BACKGROUND

CONTEXT: Currently the cases used throughout the Postgraduate Nursing, Pharmacy and
Midwifery programs are fragmented and inconsistent in language and structure.

THE CHALLENGE: The reality of Aotearoa’s health system means that multidisciplinary
collaboration is essential for Whanau-care. The current exclusive approach to CBL
throughout Te Wananga Waiora - The Division of Health does not nurture this necessity, and
thus a more interwoven pedagogical method needs to be developed.

AIM: Create and establish an evidence based, Standard Operating Practice template for CBL
that can be scaled across and interwoven between the different schools within
Te Wananga Waiora.

THE CASE FACTORY

THE WHANAU PROFILE: A standardised template with focuses on
social determinants, national statistics, Rongoa Maori influences,
intergenerational connections and current ministry of health focuses.

SLOW-RELEASE INFORMATION: Create a narrative that simulates real
life clinical diagnostic processes by “unlocking” the next information
through student inquiry/exploration

THE °‘COGS”: Each case will identify the professions integrated

(Nursing, Midwifery and/or Pharmacy), promoting multidisciplinary
understanding, communication and real world preparedness. \

CONCLUSION:

Standardising CBL across Te Wananga Waiora will support future-focused curriculum development by

providing consistent methods for case design across current and emerging programmes (e.g. Medicine

in 2028). A clear framework for case development will enhance consistency, scalability, and specialty-

specific skill acquisition, real-world preparedness and interdisciplinary collaboration to improve health
outcomes.

METHODOLOGY

LITERATURE REVIEW: An extensive 10-week review of available CBL designs, like those used
at The University of Wollongong and St George’s in London.

KEY FINDINGS: Effective use of CBL requires a “slow release”, this promotes the development
of synoptic learning and abstract, critical thought, increasing preparedness of clinical contexts
versus textbook theory.

FRAMEWORK DESIGN: Integrate national and international competencies and policy for
midwifery with the Hui Process to ensure a well rounded pedagogical approach.

IMPACT & EXEMPLARS

RESOURCE GROWTH:
o Expanded the Midwifery CBL library from 4 to 6 standardised cases, as
well as a 50% increase in resources.

e “Wiremu & Hine” were developed as a Pharmacy/Nursing cross-
disciplinary example.

@A

STANDARD OPERATIONS PROCEDURE: i
e Scan the QR code o access the SOP document =
developed through this project

GREATEST LEARNING:

This project was surprisingly interesting from a student perspective. The literature findings indicate a
need for stronger evidence on the benefits of CBL, improved standardisation of development tools,
and greater consistency in implementation, especially within health education. This work has
strengthened my interest in CBL within tertiary health education and its potential to improve health

outcomes in Aotearoa.
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Envision always being able to Information
perform at the absolute limit, MAPPING - A available here!
perfectly in flow state. We aim BRAIN PERFORMANCE ‘ " ‘ _J

to achieve just that, by collecting TO0 DRIVING
brain and driving performance PERFORMANC

data and labelling it in parallel
during flow states for machine

RESULTS

We streamed the driving
_ performance data, the brain (EEG)
learning to answer: data, and the parallel labelling data to

. // &/ “ 7 ’ ; |
- What does the brain /// // 3 a file ready for machine learning analysis.
look like in flow state? e ‘ /)

- Do flow states really
correlate with
improved
performance?

CONCLUSION

student: Swapneel RAJ We successfully labelled the brain and performance

supervisors: DR. Mitchell HEAD, data in parallel for machine learning analysis and
DR. Jemma KONIG created a pipeline for further data collection.

BRAIN DATA
(EEG]
EEG data recorded

from the OpenBCl
UltraCortex Mark

METHOD

Brain (EEG) data is recorded using OpenBCl’s
GUI application, which has integrated
streaming through Lab Streaming Layer;

_ IV headset.
Assetto Corsa and parallel labelling both
require the use of custom Python code. PERFORMANCE
Assetto Corsa Shared Memory is used to DATA

access driving performance (telemetry)
data and then streamed through

Lab Streaming Layer. Those streams are
captured and aligned using Lab Recorder,
then recorded to a. xdf file for
machine learning.

Telemetry data
recorded from the
Assetto Corsa
Simulator.

Driving simulator setup, with the
OpenBCl Mark IV Ultracortex. MARKER

Brain (EEG] data, driving performance Subjective marker, made by the participant

data, and parallel Iabelling being recorded. when they feel they have come out of flow
state.
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METHOD

A Kaupapa Maori designed, location-based approach
guided the garden’s establishment. Central to this
methodology was the development of a formal Standard

STABLISEIING A Operating Procedure (SOP) to govern the organisation,
= | VY = administration, and cultural safety of the space.
rf ONGOA MAORI Key developmental phases included:
_ A IF .': = IE e Wananga & Consultation: Direct engagement with
\ | f J o I r R Ngati Wairere, kaumatua, and kaitiaki to ensure all
INTERDISCIDLINARY protoc?ls align with local tikanga and mana whenua
J. — /\ | T i J outhf)rlty. | . . .
NNaS~A= 1T Spatial & Species Design: Selection of Waikato-

- T appropriate rongoad species (e.g., Kawakawa,
=DUCATION PRICER god species (e.9
Harakeke) and an eastern-facing layout to
A Kaupapa Maori Research Initiative acknowledge renewal. First offerings from the mara
Author: Chrissy Rangi - Supervisors: Anna Latu & Repeka Crosswell to be given back to the kowhai tree which is central
Te Wananga Waiora - The Division of Health - The School of Midwifery

lustration by: Jo Ewing and the mauri of the Rongoa garden
Administrative Framework: Designing the SOP to

s manage interprofessional education (Nursing,
WAIKATO Midwifery, Pharmacy) and integrate digital tools, such

Te Whare Wananga o Watkato

as QR-coded governance links, for sustainable
NEW ZEALAND teaching.

RESULTS & FUTURE
DIRECTIONS

A Blueprint for Establishment.
This project delivers a three-part framework to the

PVC and Associate Dean Maori for the formal
integration of the Rongoa Garden into the Division
of Health.

e Outcome 1: The Living SOP A robust
governance framework ensuring Cultural
Continuity (Ngati Wairere tikanga) and
Interprofessional Synergy between Nursing,
Midwifery, and Pharmacy.

Outcome 2: Physical Design Proposal A formal
submission for the garden’s layout, centered on
an eastern-facing orientation and theKowhai
(Mauri tree) to anchor the space.

Outcome 3: Clinical Implementation A roadmap
for embedding rongoa-based "trigger points"
into the clinical curricula, utiliSing the garden as
a formal space for collaborative, contextually
responsive care.

i
'1r".

n

L
i T 3_1'1:'“1 ERE
T R M T e

.,

i

@Rty

TR



IMU Sensor Positioning in Calf-Raise Tests iz

Project Aim: Methodology:
The aim of this project was to find the 6 IMU sensor positions were selected, for
most optimal IMU sensor position during during the calf-raise tests, on flat and

a calf raise movement that provides the inclined surfaces. Videos were used for
most reliable and valid data. Calf-raise app, used as the gold standard.

Introduction:

Wearable sensor technology is becoming
increasingly more in demand for sporting
applications. IMU sensors are an effective
form of wearable sensor for sports-based
practices.’

Results:
Sensors - The heel IMU sensor position
showed the highest reliability.

Conclusion:
The heel IMU sensor showed the highest
reliability. Accurate gravity removal is
essential because even small errors are

Gravity removal - Accuracy of removing
inflated and reduce the reliability and

gravity will impact the overall reliability and

validity of the data. Small errors in removal
will be inflated .

To have an accurate sensor position gravity
must be removed to ensure pure and
accurate data.

References:

[1]Linnamo, V. (2023). Sensor technology for sports monitoring. Sensors,

23(2), 572.

[2] Madgwick orientation filter — AHRS 0.4.0 documentation. (2019). Read
the Docs. https://ahrs.readthedocs.io/en/latest/filters/madgwick.html

validity of the data. Therefore, gravity
must be properly removed to ensure
sensor measurements reflect pure
motion data and not gravity influenced.

Poster by Tyzak Rhind
Supervised by Zane Hamilton
Special thanks to Associate Professor Kim

Hebert-Losier
Acknowledgements - The University of Waikato
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INTRODUCTION

Proteins are essential molecules that carry out most biological processes and are widely used in medicine,
biotechnology, and research. They are normally constructed from 20 standard amino acids, limiting the
range of chemical properties that proteins can possess. Expanding this set of building blocks offers new
opportunities to create proteins with enhanced or entirely new functions [1].

One way to achieve this is by using engineered bacteria to incorporate non-canonical amino acids, amino
acids from outside the normal 20, into proteins at specific positions [2]. This is done by introducing
orthogonal aaRS/tRNA pairs, which recognise a genetic “stop” signal and insert a new amino acid instead
of ending protein production [3]. This approach allows us to precisely control where new chemical features
are added within a protein.

METHOD

Bacterial strains & proteins
o Engineered bacteria (B95) and a standard control strain (C41) were

ENGINEERING [N BAGTERIA

PROBLEM3

The specialised enzyme designed to attach the new amino acid is sometimes not fully selective. Instead of
using only the intended non-canonical amino acid, it can occasionally attach a standard amino acid. This allows
protein production to continue even when the new building block is absent, leading to unintended protein
expression.

Misreading of genetic stop signals

The genetic “stop” signal used to insert the new amino acid is not always interpreted correctly by the cell’s
protein-making machinery. In some engineered bacteria, this signal can be ignored, allowing protein synthesis to
continue using standard amino acids. This further contributes to background protein production when it should
not occur.

Enzyme promiscuity

EO 000

L0an

EXPANDING THE GENETIG GODE:
IMPROVING The AGGURAGY OF PROTEIN

UBJECTIVE

1.To determine the contribution of enzyme selectivity to unwanted protein production
o By assessing how specialised enzymes handle standard versus new amino acid building blocks under
different conditions.

2.To evaluate how genetic stop signals are interpreted during protein production

e By comparing bacterial strains with different translation machinery to understand when protein
synthesis continues incorrectly.

REQULTS

o Protein production is mostly controlled, but not perfect, as some fluorescence
is still detected under conditions where expression should be minimal.

used to produce a fluorescent protein (sfGFP), including a version -E- s « sfGFP expression can be reliably switched on in both C41 and B95 strains,
requiring a non-canonical amino acid. el showing that the asic control system functions in both backgrounds.
5 20000 o Adding the non-canonical amino acid leads to higher fluorescence, indicating
Always-on expression system (pDule2) ? 10000 more complete and correct protein production.

e The pDule2 plasmid, which continuously produces the protein- - e B95 consistently produces stronger fluorescence than C41, suggesting it is
making machinery for inserting the special amino acid, was used in 2® " : B J 51‘:" more efficient and prone to fewer errors during protein synthesis.
all test conditions. P 3 & ) 5 o Residual fluorescence without the non-canonical amino acid confirms
E' .35‘ : Y = 2 background expression, likely due to occasional mistakes during protein
Growing the bacteria ﬂ-! . ; k> production.
o Bacteria were grown overnight, then transferred to fresh media and - _«:E .H_-"'x *v e The system can successfully produce fluorescent proteins using a non-
allowed to grow until they reached the same cell density. e J_if: P ;*'-{} standard amino acid, but background expression still occurs; adding the non-
< canonical amino acid improves accuracy, and the B95 strain performs more
Turning protein production on and off Expression Culture Condiions reliably than C41.

o Protein production was switched on using a chemical inducer (IPTG).
e The special (non-canonical) amino acid was added only to selected
samples.

Protein expression
e Once induced, cultures were grown at a lower temperature overnight
to allow the fluorescent protein to form.

Preparing samples
o All cultures were adjusted to the same cell concentration before
collection, ensuring fair comparison between samples.

Measuring results
e Fluorescence was measured to compare how much protein was
produced under each condition.

CONGLUSION

This study focused on pDule2, showing constant “always-on” expression works well, but a switch-controlled system may reduce unwanted background signal. Therefore, future
experiments comparing constitutive (pDule2) versus inducible (pUIltra) systems will help determine whether tighter control can reduce background protein expression.
Only the full-length pCNF-RS was tested here. Testing truncated, higher-fidelity variants may improve specificity for the non-canonical amino acid and reduce unintended amino

acid incorporation.

Background expression suggests timing matters. Optimising when the non-canonical amino acid is added (before vs after induction) may increase correct incorporation and

lower read-through.

Future application: viral biosensing. Improved non-canonical incorporation could enable engineered nanobodies for viral detection. This opens the door to a multidisciplinary
biosensor platform, combining synthetic biology, protein engineering, and diagnostics.

[1] T. G. Castro, M. Melle-Franco, C. E. A. Sousa, A. Cavaco-Paulo, and J. C. Marcos, “Non-Canonical Amino Acids as Building Blocks for Peptidomimetics: Structure, Function, and Applications,” 2023. doi: 10.3390/biom13060981.
[2] B. K. Jin, S. Odongo, M. Radwanska, and S. Magez, “NANOBODIES®: A Review of Generation, Diagnostics and Therapeutics,” Int. J. Mol. Sci., vol. 24, no. 6, 2023.
[3] T. Mukai, M. J. Lajoie, M. Englert, and D. Soll, “Rewriting the Genetic Code,” 2017. doi: 10.1146/annurev-micro-090816-093247.
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{] BACKGROUND

In 2024, the University of Waikato developed a 12-metre mobile cable-stayed bridge
as part of New Zealand’s Bridges to Schools Engineering Programme, aimed at

BRIDGING CURIOSITY?
=nglineering Safety in

é} DESIGN

Designh (SiD)

Romy Rigo Napoli - Supervisors: Arthur Fang, James Lim

T

INSIGHTS From the eighteen identified health and safety risks during assembly, nine were
assessed as moderate to high using NZS ISO 31000 as guidance and are outllned

THE LNIVERLSITY OF
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Te Hhave Hinange o Flialaro

below.

inspiring the next generation of engineers in response to the country’s engineering
skills shortage.

The bridge travels to schools nationwide, where students collaboratively assemble |
the structure and explore engineering concepts through hands-on, interactive SIS IAR
learning’ ‘

& 2,300

Annual engineering
shortfall in NZ*

1.8%

NZ school-aged
students pursuing
engineering careers?

ﬂ/((fmhﬁ\ﬂ 2
Existing mobile
outreach bridges
in NZ

£

Bridge 1

Designed by AUT
supported by ICE
Fletcher & others

.

Bridge 2
Designed by UoW,

supported by ICE
Fletcher & others

AIM

Lifting and Handling

Stability & Transport

e Heavy steel base plate: risk of finger crush @ A
e Heavy cables for students to carry
* Exposed cable-ends pose a risk of cuts

Assembly

e Limited visual alignment guides
e Difficulty aligning both sides of the bridge in the middle
e Sliding pin poses a poke hazard to the Ieg

* Bridge wobble and sway during walking
e Welded aluminium O-ring connector showing signs of failure
e Loss of small components increases time and errors

This project aims to develop design insights from
Bridge 2 and propose Safety-in-Design (SiD)
recommendations that address identified health
and safety risks, to inform the future design and
construction of Bridge 3 while maintaining safe,
hands-on educational engagement for school
students.

&} METHOD

4 Following risk identification and

* Redesign for a lighter base with timber: 4%
~ Bigger footing ()
- “H” shape base
- Timber step casing

- Add 2 timber beams enabling mid-span
cable anchorage

Reviewed existing bridge concepts

Observed student engagement during school-
sessions

Collected user feedback

Developed a Risk Register

e Decrease cable diameter under safety factors
* Add protective sleeves prior to securing cables

@ CONCLUSION

Observations and safety insights gained from Bridge 2
informed the identification of key hazards and the
development of targeted design recommendations for

Fig. 2- Ngakéroa School students
assembling the bridge

J Bridge 3.
These changes aim to reduce safety risks while
maintaining hands-on educational engagement,

supporting the project's goal of delivering a safer
learning experience for school students.

J+4up+ 5L =40 D,

Safety + Engineering + Education = Inspired Futures

e

- Fig. 1- Nga oroa Schoo student wa ing the

-

@ RECOMMENDATIONS FOR Bridge 3

assessment, SiD mitigation strategies were developed to

eliminate or mitigate identified hazards.

* Integrate colour coded features
e Add a marked assembly tarp with predefined

reference distances ‘
aa%

* Increase stability using additional cables anchored

-
]

50

=

e Modify sliding pin to face
downward during use

to the base
* Replace aluminium connectors with stronger steel
components
o Use fasteners that remain attached to prevent parts
being lost
ACKNOWLEDGEMENTS ZFletcher @%

University of Waikato Summer Research Programme, Kimi
Wang, Fletcher Construction, Brian Perry Civil, Lucus Mactier,
with special thanks to the Ngakoroa students and teachers.

References: 1. Fletcher Construction. (n.d.). Retrieved from Bridges to Schools: https://www.fletcherconstruction.co.nz/bts; 2. Engineering New Zealand. (n.d.). Retrieved from Long-term skills shortage - Action Plan 2025: https://www.engineeringnz.org/programmes/advocacy/long-term-skills-shortage-action-plan-2025/ (Photographs on poster used with parental consent via Fletcher)
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Rate This Place

Building a Citizen Science App for Community Feedback

Background

The collection of user locational data has been used for a variety of
different purposes and can help enhance the daily life of people and
their engagement with different places. The use of this type of
technology can be observed in a wide variety of media and is used
almost daily.

Aim

This project aims to explore how people engage with and understand
everyday places and locations, looking into motivations, perceptions,
moods and attitudes towards these different places. After
understanding this range of user perceptions, to then refine and

develop effective visualisations of this type of information for an app
developed prior.

Methodology

To gain insights into how people engage with different spaces, the
use of an auto-ethnographic study alongside a diary study was
utilised. These research methods in conjunction with each other
provided detailed insights into how we as people look at and engage
with different places.

Auto-Ethnography g

This form of study involves the documentation of the researchers
daily life in relation to their specific field of research. This form of
study is effective as “[it] specialise[s] in studying social and cultural
phenomena cover|ing] a broad spectrum of engagements with a
clear focus on technological aspects” [1]

Diary study Rfi

Diary studies provide a structured in-situ form of documentation that
allows a more refined way of understanding the data.
Auto-Ethnographies can occasional drift into personal narrative, by
utilising this research method, information being documented would
remain grounded in research.

Results

As a way to get a better understanding of the way the researcher
engages with the different locations visited. Various forms of media
was utilised: Photography, Video, Audio Recording, Text Entry.

The use of various media formats provide an additional layer of
information that would help inform future decision when designing
engaging visualisations and interfaces.

Supervisors
Annika Hinze
Nic Vanderschantz

Poster
Samuel Rili
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Outcomes and Future Work

The collection of user data and the way the researcher has engaged
with these locations has provided valuable information in the way we
understand the space around us. As information continues to be
documented and processed, an iterative design process would be
taken to then develop visualizations for the collected information,
designing engaging ways to display this information; being done in a
way that ensures ease of use and understanding.

References

[1]kaltenhauser, A, Stefanidi, E., & Schéning, J. (2024). Playing with Perspectives and Unveiling the
Autoethnographic Kaleidoscope in HCI — A Literature Review of Autoethnographies. Proceedings
of the CHI Conference on Human Factors in Computing Systems, 1-20.
https://doi.org/10.1145/3613904.3642355
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Introduction

Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease associated with substantial
morbidity and increased all-cause mortality."? Early diagnosis and initiation of disease-modifying
antirheumatic drugs (DMARDs) improves long term outcomes and reduces disease burden.

Accurate identification of RA cases within routinely collected healthcare data is essential for disease
surveillance, service planning, and epidemiological research. However, real-world datasets are
vulnerable to misclassification due to inconsistent diagnostic coding, non-specific DMARD use, and
varying rheumatology specialist involvement.3

In Aotearoa New Zealand, primary health organisation (PHO) databases like the Pinnacle Midlands
Health Network contain large volumes of patient data, yet no validated approach exists to identify RA
cases using primary care classification codes. This limits the reliability of research and population-level
estimates derived from these datasets.

Aim
To validate the accuracy of SNOMED-coded RA diagnoses in primary care records using

rheumatology specialist involvement, DMARD treatment history, and RA-specific serology, and to
develop a scalable validation framework for use in Aotearoa New Zealand.

Methods

Study Design: Retrospective diagnostic validation study
Setting: Midlands region of Aotearoa New Zealand (Waikato, Bay of Plenty, Lakes, Tairawhiti, Taranaki)
Data Sources:

o Pinnacle Midlands Health Network - Patient demographics and DMARD exposure

o Pathlab - RA-specific serology (Rheumatoid Factor/RF and anti-cyclic citrullinated peptides/aCCP)

o Waikato Hospital databases - Rheumatology specialist involvement, review of equivocal cases and
those with incomplete data

Population: Patients with a SNOMED diagnostic code for RA recorded in the Pinnacle Midlands Health
Network databases between 1 January 2018 and 31 May 2025

Validation framework:

1. Rheumatology specialist involvement (link to M70 service code)

2. DMARD exposure (conventional or biologic)

- Methotrexate, Sulfasalazine, Leflunomide, Hydroxychloroquine, TNF inhibitors, other biologics
3. RA-specific serology

- Positive: RF>50 IU/mL, and/or aCCP>100 1U/mL

- Possible seropositivity: 25<RF<50 IU/mL, and/or 20<aCCP<100 IU/mL

- Negative: RF<25 IU/mL, and/or aCCP<20 IU/mL

4. Random sample of patients lacking specialist involvement, DMARD exposure, and serology data
5. Independent record review, with dual specialist appraisal for equivocal cases

Additional internal validation: Random sampling to assess accuracy of DMARD-based RA classification

Statistical Analysis: Conducted using Microsoft Excel and IBM SPSS Statistics Version 31. Positive
predictive value (PPV) calculated using validated RA diagnosis as the gold standard

Ethics Approval: Northern B Health and Disability Ethics Committee (2024 EXP 20314)

Diagnosing Smarter:

3831

Number of RA Patients according
to GP Data from Pinnacle PHO

ol

-

# i \ B

Results | Patients not known to RhEumatulug',-'W " Patients known to Rheumatology |
o 3,306/ 3,831 patients confirmed RA : {ng M0 ED-E'E} 2264 {M?ﬂ EDdE}
« PPV:86.3% (95% Cl: 85.2-87.4%) : =4 1567
e 523(13.7%) no RA \\ ki i
e 2(0.05%) remained inconclusive / Patients on DMARD
Internal validation of DMARD-based classification: :
o RA confirmed in 88% of DMARD-exposed Patients Not on 1?4? HA / \

patients with specialist involvement DMARD 5 1? -
¢ RA confirmed in 80% of DMARD-exposed : \\\ No DMARD Tx Current or Previous

patients without specialist involvement / \

Patients with a '
; Patients with
+ve Antibody Status Antibody Status
16 RA 50

No RA

Patients
Possible Antibody

9
/ \ )
1 RA 5] Unable to
No RA  Ascertain

Discussion

SNOMED-coded RA diagnosis in primary care demonstrated a high PPV (86.3%) when supported by specialist and
DMARD exposure, and serological data.

These findings are consistent with international RA validation studies.34>

DMARD exposure was a strong indicator of true RA, though specificity was reduced in the absence of specialist
involvement.

These findings highlight the importance of multi-source validation when using routinely collected healthcare data.

Misclassification of RA in primary care records may distort estimates of disease burden, treatment coverage, and
ethnic and geographic inequities in access to rheumatology care.

Limitations:

o Validation relied on available specialist, DMARD, and serological data. Incomplete data for some patients
required random sampling and specialist judgement

o Retrospective design

« Use of pragmatic proxies for RA diagnosis

o Lack of systematic assessment of false-negative cases

Conclusion

A structured, hierarchical validation approach substantially improves the accuracy of RA case identification in primary
care datasets. This framework enables more reliable use of primary care data for epidemiological research, health
service planning, and future studies of RA in Aotearoa New Zealand.

Patients Unknown
Antibody Status

442

DMARD Tx
1473

94

/N |

TR
NoRA RA § 1468

No RA
Y RA

Randomised
Sample of 50

/ \ RA
_ 43 not RA
7

, Unable to Ascertain
No RA '

RA

Figure 1: Tree diagram showing the validation
process to confirm the RA status of patients
according to primary care data from the Pinnacle
Midlands Health Network
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A Squirt of Diversity: Investigating the Genetic

Relationships of Antarctic Sea Squirts (Ascidiacea)
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Antarctic ascidians represent a largely understudied group of v 2 g g ;
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organisms, despite their important ecological roles in polar @% % B3 ¢ ST \
marine ecosystems. They are abundant throughout Antarctic TR B i Yt
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investigating the phylogeny and genetic relationships of this " Pl o O, Hes CuoE s z&?p& ‘g;‘ﬁf‘fﬁtic- alslgidiadné%ezcg)est%sed on o YOI e
. . . . . L A o & o 2, o) darine species (0] 1t0rial boar . Red areas correspond to the geograpnic
group. Thl.S lnformathn 1S esgentlal fO]f an 1n deptb Ng‘i“o 66\\6(\ Q§ § § R % %60 ”0@,/ regions shown in Fig. 2. Sampling locations of the study samples are indicated by
understanding of their evolutionary history, genetic °° DR L B R s T TR red-filled symbols with blue outlines (see Fig. 1).
vulnerability to environmental changes, and the development & & 5 § ST
of informed management strategies that preserve both these S s N g 3 % Discussion
; B , a
species and the ecosystems they support. $ £ g - ,
S % e Sequenced samples showed a high occurrence of the species

S. adareanum (Fig. 1).

Fig. 1. Maximum-likelihood phylogenetic tree of ascidians inferred from COI sequences, °
including reference sequences and study sequences (in bold, successful sequences n = 11,

Didemnidae formed a polyphyletic lineage, suggesting either
uncertainty within the tree construction (potentially due to

Ry symbols indicate sampling locations shown in Fig. 3). Coloured outer bands denote i " ; . 5
\ family-level taxonomy (see key). Red numbers at internal nodes represent bootstrap missing intermediate relatives), or a need for taxonomic
) | > 1. DNA was extracted from ascidian support values (% of replicates). Branch lengths are not proportional to genetic distance. revision (Flg 1).

3. PCR products were run on agarose
gels to ensure correct gene
amplification, and that suitable PCR
products were sequenced.

S 7/

ascidians. Challenges encountered during DNA extraction,
amplification, and sequencing reflect difficulties associated
with applying molecular techniques to ascidians. Future
studies would benefit from the development and application
of improved methodologies to better resolve genetic

\ samples (n = 34) collected from the Ross e S. adareanum showed genetic differentiation among
Sea, Antarctica. investigated populations, likely due to limited gene flow
‘\/ @ Rso resulting from the large distances between locations and the

Tt 2. The mitochondrial cytochrome c gi:; / species’ benthic nature (Figs. 2 and 3).

‘, \ ~ oxidase subunit I (COI) gene was ® =< .( | < e This intras%)ecific'genetig diffgrﬁptiation could indilcz;'lce thls
T ampliedtom e exracd Dk g €13 e L e
| o PCR with primers specific to regions of @ ss6 \ / / '
'# the COI gene. @ ss7 \ { / / This study highlights substantial knowledge gaps in the

@ wis ‘ o~ genetic diversity and population structure of Antarctic

.m.’ﬂ";.ﬂ"uw

4. Bioinformatics tools, such as BLAST,
MEGA, and Hapsolutely were used to
analyse the sequenced samples.

B

Fig. 2. Haplotype network of Synoicum adareanum populations from Antarctica (RS = Ross
Sea, SS = South Shetland Islands, WL = Wilkes Land), inferred from a 53 bp region of the
COI gene shared among publicly available and newly generated samples. Inset:
hand-painted illustration by the author showing a representative S. adareanum colony.

relationships within this group.
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