
 

 

 
 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 38  

Supervisor/s: Chrissie Painting and Bridgette Farnworth 

Project Title: Foraging and predation costs due to large weapons in tree weta 

Field: Animal Behaviour, Ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. An understanding of the costs that having large mandibles might have on weta in terms of feeding time and 
predation risk 

2. Written manuscript for publication and/or findings for conference presentation 
3. Establishment of new collaboration between researchers at the University of Waikato  
4. Collection of pilot data to assist with future funding proposals  

 

STUDENT TASKS: 

1. Assist with weta collection from a local bush reserve (at night time!) and look after them in captivity 

2. Help to construct the experimental apparatus and run pilot trials to test methodology 

3. Video weta eating, transfer video files to hardrive, make back up copies of footage, analyse videos using 
Solomon Coder  

4. Using callipers, measure head length and jaw length 

5. Work with supervisors to analyse data and write up findings  

 

REQUIRED SKILLS: 

1. Confident with handling insects or at least willing to learn 

2. Can follow instructions and work independently using their initiative  

3. Good communication skills to liaise between supervisors and technical support, and provide regular updates 
of progress 

4. Can watch many hours of video footage, with high accuracy 

5. Competency in excel, statistical analysis, report writing and science communication  

 

PROJECT ABSTRACT: 

Sexual selection can create distinct morphological differences between the secondary sexual characteristics of 
males and female animals, for example, sexual selection among the Hemideina genus produces adult male tree 
weta with enlarged mandibles that are used as weapons.  
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PROJECT ABSTRACT: 

However, male weaponry might also compromise feeding. In this project, the student will have the opportunity 
to investigate how the enlarged mandibles of male Auckland tree weta (Hemideina thoracica) influence their 
foraging behaviour and alter predation risk. It is unknown if the large jaws of the Auckland tree weta impairs their 
ability to feed quickly and efficiently, thus increasing the amount of time exposed to predator or increasing time 
spent travelling to locate food sources. In this project, we will collect weta from the field and record their feeding 
behaviour using cameras in the laboratory. We will compare the volume of food eaten, bite rate, bite force and 
latency to begin feeding across males and female Auckland tree weta, and correlate these variables with jaw 
size and gape (measured with digital callipers). Time permitting we may also conduct a small literature review 
about predation risk in sexually dimorphic animals. This project would suit someone who can happily handle 
ugly bugs, works independently, solves problems well and can sit watching videos for long periods of time! Good 
skills in excel, report writing and science communication will also be necessary. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 39  

Supervisor/s: Chrissie Painting 

Project Title: Sexual selection in the New Zealand giraffe weevil 

Field: Animal Behaviour/Ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Completion of two major outputs for my Rutherford Fellowship  
2. Publication: Drivers of male fitness in the New Zealand giraffe weevil 
3. Publication: Rates of polyandry in the wild  

 

STUDENT TASKS: 

1. Locating giraffe weevil populations in the forest 

2. Observing mating & fighting behaviour 

3. Measuring & colour marking giraffe weevils 

4. Dissections in the lab  

5. Preparing specimens in the lab for genotyping  

 

REQUIRED SKILLS: 

1. Full driver's license 

2. Reasonable fitness for walking bush tracks  

3. Patient & meticulous  

4. Happy to be working in the forest for long days  

5. Ideally has an interest in insect behavioural ecology  

 

PROJECT ABSTRACT: 

Competition among animals for access to mates has driven the evolution of a spectacular array of exaggerated 
male traits, including those used as weapons. Although weaponry can help males gain more mating 
opportunities by winning fights for females, bearing these traits only partly determines their reproductive success. 
When females mate with multiple males (polyandry), competition continues among sperm to fertilise eggs. 
Although we now know that sexual selection can operate both before (precopulatory) and after (postcopulatory) 
mating, we still know very little about the relative importance of these traits, and how they interact to maintain 
variation in reproductive success among males 
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PROJECT ABSTRACT: 

In particular, few studies have quantified sexual selection among wild populations, despite this being crucial for 
understanding how mating systems actually evolve. The New Zealand giraffe weevil (Lasiorhynchus 
barbicornis), a large, endemic beetle, is an excellent model for selection studies in the wild. Males have an 
extremely elongated head that they use in conjunction with enlarged mandibles to fight other males for access 
to females. Although large males are more likely to win fights, small males can employ sneaking tactics to 
increase their mating success. Furthermore, females mate many times before laying eggs, suggesting that 
sperm competition is likely to be an important factor determining male fitness. This summer research project 
would involve field and lab based behavioural studies of giraffe weevils to determine 1) female mating rates and 
how these relate to female size, and 2) what factors influence male fitness. The summer student would work 
closely with Dr Chrissie Painting to conduct field assays across several native forest sites in the Waikato region. 
This will involve day trips to forest reserves followed by hiking trails to search for giraffe weevils, then periods 
sitting and observing mating and fighting behaviour. This would suit someone that is comfortable working in the 
forest all day, is reasonably fit, happy to handle (harmless) beetles, and can be meticulous with data collection. 
Following field work, the student would be responsible for assisting with dissections of giraffe weevils back in 
the lab. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 40  

Supervisor/s: Marie Magnusson and Rebecca Lawton 

Project Title: Salinity tolerance of NZ species of the green seaweed Ulva  (sea lettuce) 

Field: Aquaculture/ Ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. The student is expected to deliver a written report at the end of the project 
2. Quantified salinity tolerance ranges for species of Ulva seaweed 
3. The outcomes have implications both in the field of applied industrial phycology (aquaculture of selected 

seaweed), and in environmental science and ecology (species distribution, bloom formation) 

 

STUDENT TASKS: 

1. Experimental design for robust testing of salinity tolerances of cultivated seaweed 

2. Quantify growth of selected species of Ulva in a range of constant salinity treatments to establish salinity 
tolerance boundaries for these species 

3. Quantify growth of selected species of Ulva in low salinity over shorter time frames (e.g., up to 24 hours) and 
longer time frames (e.g., days to weeks).  

4. Statistical analysis of results  

5. Potentially quantify effects of salinity on the composition (e.g. content of ash, ulvan, protein) of biomass of 
selected species of Ulva 

 

REQUIRED SKILLS: 

1. This project would suit either a student with an applied interest in seaweed aquaculture, or someone with a 
more ecological focus 

2. Experimental design  

3. Passion for innovation, entrepreneurship, and sustainability 

4. Written and verbal communication skills 

5. Self-motivated and pro-active 
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PROJECT ABSTRACT: 

Land based systems for the production of seaweed have large potential for providing bioremediation services 
for the removal of N and P from nutrient rich water, and for delivering biomass for product development. 
Dependent of the inherent salinity tolerance of a species or specific strain, biomass production and therefore 
also bioremediation performance, can vary with the salinity of the cultivation system. This project will provide 
insights into which species of Ulva will be suitable for commercial scale cultivation in different environments, e.g. 
low salinity environments such as estuaries or coastal areas that periodically receive high freshwater inputs, or 
in land based tank aquaculture where water evaporation may temporarily increase salinity or large freshwater 
input in the form of heavy rainfall may decrease salinity. This project is based at the UoW fieldstation in 
Tauranga, and will quantify the salinity tolerance of species of Ulva that we currently have in culture, leveraging 
off the Entrepreneurial Universities Macrolagal Biotechnologies Programme. 

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 41  

Supervisor/s: Joanna Hicks 

Project Title: Overcoming antimicrobial resistance; new targets for antibiotic design 

Field: Biochemistry 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Characterisation of enzyme kinetics to inform inhibitor design 
2. Crystallisation of enzyme to solve the structure of the enzyme 
3. Biophysical characterisation of enzyme using fluorimetry 

 

STUDENT TASKS: 

1. Protein expression and purification using a bacterial host 

2. Biophysical enzyme characterisation using fluorescence techniques  

3. Kinetic characterisation of cysteine biosynthesis enzymes 

4. Crystallisation of cysteine biosynthesis enzymes 

 

REQUIRED SKILLS: 

1. Biochemistry experience (second year and above) 

2. Accurate pipetting 

3. Critical thinking 

 

PROJECT ABSTRACT: 

We are at war with microbes and the bacteria are winning. We have little antimicrobials left in our arsenal to fight 
everyday bacterial infections and there are few antimicrobial agents in the research and development pipeline. 
We are taking a new approach for the design of new antimicrobials. The synthesis of the amino acid cysteine is 
critical for bacterial growth and infection. We are characterising key cysteine biosynthesis enzymes from the 
human pathogen Neisseria gonorrhoeae, to design inhibitors to target these enzymes. Gonorrhoea has been 
named as a priority pathogen by the World Health Organisation due to its exceptional ability to develop 
resistance to almost all antibiotics used for its treatment. This summer research project will characterise one of 
the two key cysteine biosynthesis enzymes from N. gonorrhoeae using biochemical and structural biology 
approaches established in our lab. The results from this project will be used for computational inhibitor screening 
to identify inhibitors for these key enzymes. Students have the opportunity to work on a cutting-edge research 
project, in a vibrant lab and contribute to the development of new antimicrobials in the war against bacteria. 
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ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 42  

Supervisor/s: Adele Williamson 

Project Title: DNA repair pathway enzymes of Prochlorococcus marinus 

Field: Biochemistry/ molecular biology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Molecular biology - All four genes transferred to expression strains 
2. Expression testing - At least one soluble protein produced  
3. Purification - 1-5 mgs of at least one protein purified 
4. DNA binding - Verified possible damage recognition for at least one protein 
5. Nuclease assay - Verified possible nuclease activity for at least one protein 
6. Interaction with DNA ligase - Verified possible activation of ligase activity 

 

STUDENT TASKS: 

1. Molecular biology- Transform expression plasmids for each gene into two expression strains (BL21 pLysS; 
RosettaGami). - Test soluble protein expression by varying conditions such as temperature/ time of E. coli 
growth and concentration of inducing molecule.  - Monitor cell growth for signs of toxici 

2. Expression testing: - Test soluble protein expression by varying conditions such as temperature/ time 
of E. coli growth and concentration of inducing molecule.  - Monitor cell growth for signs of toxicity and 
assess successful expression and solubility by SDS-PAGE of clarified (centrifuged) lysates. 

3. Purification: - Use IMAC (His-trap) and gel filtration chromatography to purify the soluble protein(s).  -
 Use SDS-PAGE to evaluate separation from contaminating proteins and absorbance to test for DNA 
contamination and calculate concentration. 

4. DNA binding: - Use electrophoresis methods to qualitatively test whether the protein(s) bind to damaged 
or undamaged DNA.  - Damages will include blunt ends, single-stranded segments, nicked DNA, uracil 
substitution and base-pair mismatches.  - Score results and prepare figure. 

5. Nuclease assay: - Use a standard spectrophotometric (fluorescence-based) nuclease assay and/ or gel-
based qualitative assay to test whether the protein(s) degrade DNA. - Analyze data by recording slope 
from spectrophotometric experiments or scoring gel-based results. Prepare graph/ figure. 

6. Interaction with DNA ligase: - Use either a real-time or endpoint (gel-based) DNA ligase assay to test 
whether the protein(s) increase activity of Lig W when incubated together.  - Analyze data and prepare 
graph. 

7. Prepare written report: - Prepare an extended lab report including relevant introduction, presentation of 
results and summary of conclusions 

8. Present findings: - Present main findings at the C2.10 lab meeting in the final week of the project. 
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REQUIRED SKILLS: 

1. Background in biochemistry/ molecular biology is essential  
2. Interest in microbiology is preferred 
3. Enthusiasm for lab-based work  
4. BIOMO301 
5. BIOMO302 
6. BIOMO303 

 

PROJECT ABSTRACT: 

An essential activity in all living organisms is repair of DNA, which becomes damaged from the by-products of 
cell metabolism, errors in replication and external chemical or physical damage from the environment. Removal 
of the damage is essential to preserve the integrity of the double-stranded duplex and allow replication and gene 
expression to proceed. 

DNA repair pathways are classified as accurate (i.e. recover the correct DNA sequence) or mutagenic and may 
involve direct repair where the damage is chemically reversed, or require resection of one or both DNA strands. 
Pathways requiring resection where segments of DNA are degraded, resynthesized and rejoined, typically 
involve multiple enzymes that carry out sequential steps such as nucleases (degradation), polymerases (re-
synthesis) and ligases (rejoining). These enzymes may be co-opted from DNA replication pathways or have 
dedicated repair-only functions.  

In bacteria, most indirect repair pathways utilize the replicative NAD-dependent DNA ligase, while some species 
have additional ATP-dependent DNA ligases (AD-ligases) that have specific repair functions. So far these AD-
ligases have been associated with double-strand break repair (rejoining of two DNA ends); however in the 
cyanobacterium Prochlorococcus. marinus they appear to have a different function, which we suspect is a novel 
repair pathway. Two of the three AD-ligases of P. marinus (Lig P and Lig W) have been previously characterized 
by my group as part of the a biotechnologically-oriented project, and while Lig P appears to be a typical AD-
ligase, Lig W has extremely poor activity in isolation which we speculate may be increased by interaction with 
products from adjacent genes in its gene cluster. The aim of the present project is to carry out recombinant 
expression, purification and preliminary characterization of one or more of the four proteins encoded by adjacent 
genes to Lig W. The genes have already been cloned into two expression plasmids with different tags for 
purification and are ready for testing. 

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 43  

Supervisor/s: Huw Richards and Charles Lee 

Project Title: Identifying ecological populations of Thermus sp. through differential levels of antibiotic 
resistance 

Field: Biological Science 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Understanding of the antibiotic resistance levels of a bacterial community within a site of the Taupo Volcanic 
Zone and determine its applicability in identifying ecological populations 

2. Final report prepared by the student detailing the results. Report will follow the standard format of: 
Introduction, methods, results and discussion 

3. The student will gain experience in good laboratory skills with different microbial and molecular techniques 
4. The student will also gain experience in research methods such as experimental design, data analysis, 

result interpretation and writing skills 

 

STUDENT TASKS: 

1. Conduct phenotypic experiments with bacterial strains 

2. Data analysis on the results of the experiments 

3. Complete a written report detailing the findings of the research 

 

REQUIRED SKILLS: 

1. Student needs to be interested and focused on the project 

2. Should be able to work well in a team, but also have the ability to work autonomously 

3. Fast learning capacity to become confident with microbial and molecular biology techniques 

4. Knowledge in molecular and microbiology concepts 

5.  High levels of organisation and time management 

 

PROJECT ABSTRACT: 

The Taupo Volcanic Zone (TVZ) of New Zealand is a vast expanse of geothermal features, active for the past 
two million years. These environments present an evolutionary edge case, highlighted by their recent proposal 
as the environment that life on Earth first originated. Through the examination of such edge cases, we can reveal 
fundamental processes occurring throughout life. 
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PROJECT ABSTRACT: 

Bacterial communities exhibit extraordinary intra-species variation, both genomically and phenotypically. This 
has raised issues with our current operational definition of a bacteria species. As the classical definition of 
species defined through identifying reproductive barriers does not fully explain this variation, nor does it take 
into account the high propensity for horizontal gene transfer to occur, alternative theories are needed to address 
this. 

A new theory explains this variation through the differing degrees of horizontal gene transfer (HGT) that occur 
between individual bacteria of the community. This causes multiple ecological populations, clusters of bacteria 
within a species linked through HGT, to arise within a single species. These ecological populations are 
genotypically and phenotypically coherent units, and as such can be differentiated via phenotypic analysis. 

We will seek to identify different ecological populations with isolates of Thermus sp. bacteria from a site within 
the TVZ via their susceptibility to antibiotics. To do this we will conduct inhibitory testing in strains isolated from 
the same environment. At present we have isolated close to 100 strains of Thermus bacteria from a multi-tiered 
site within the TVZ. Most of these strains have been identified using 16S sequencing and show clustering akin 
to ecological populations in their ITS sequences. The results of the phenotypic testing will be compared to these 
phylogenies. Depending upon the success of this work, there is potential for this method to be continued further 
into other bacteria and other phenotypic traits. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 44  

Supervisor/s: Nicholas Ling 

Project Title: Characterising a new species of upland bully 

Field: Biological Sciences 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. A fully catalogued collection of voucher specimens 
2. A digital database of meristic and shape variation for both species of upland bully  
3. A standard operating procedure for geometric morphological analysis of NZ native fish 
4. A manuscript for submission to a scientific journal 

 

STUDENT TASKS: 

1. Catalogue all collected voucher specimens to site and specimen number 

2. Work with an external radiographic provider to obtain X-ray images of all specimens 

3. Undertake meristic counts of all meristic characters 

4. Learn to use and apply a geometric morphometric computer program to analyse fish shape 

5. Undertake geometric mophometric analyses of all specimens 

6. Prepare a first draft of a manuscript for journal publication of a formal morphological description of the 
northern upland bully 

 

REQUIRED SKILLS: 

1. Strict attention to detail and record keeping 

2. A basic understanding of fish structure and form 

3. A basic understanding of multivariate statistical analysis 

4. Experience with using stereo microscopes 

5. Good written skills 

 

PROJECT ABSTRACT: 

The upland bully is an endemic freshwater fish found throughout the South Island and southern North Island. A 
genetic analysis of populations undertaken in 2005 revealed significant genetic differences between populations 
south and north of the alpine fault and proposed that northern populations represented a new undescribed 
species (Smith et al. 2005). 
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PROJECT ABSTRACT: 

In 2017, we undertook collections of voucher specimens from several populations within the geographic 
boundaries of both regions, and the purpose of this project is to undertake morphological analyses of these 
specimens to provide data to support a published formal taxonomic description of the northern upland bully. 

The research will involve detailed counts of meristic characters including X-ray analysis to determine vertebral 
counts, as well as counts of bony fin rays and lateral line pores. Digital morphometric analysis of body form will 
be done using geometric morphometrics which uses computer analysis of images of body shape to 
mathematically quantify differences in body shape, a technique that is increasingly being used to quantify 
patterns fish diversity (Caillon et al. 2018). 

Caillon et al. 2018. Ecosphere 9(5) Article e02220. 

Smith et al. 2005. Journal of Fish Biology 67, 627-639. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 45  

Supervisor/s: Kiri Wallace and Andrew Barnes 

Project Title: Assessing urban forest restoration impacts on soil biodiversity 

Field: Biology/Terrestrial Ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. The student will learn key techniques in sampling and identifying below-ground invertebrates and will 
contribute to a larger project investigating the reassembly of soil food webs in urban forest restoration sites 
around New Zealand. 

2. This project will be instrumental in developing sampling protocols that will be used to guide future work on 
forest soil food webs. 

3. The student will help to collect the first dataset on soil food web reassembly in a long-term urban restoration 
study.  

 

STUDENT TASKS: 

1. Field data collection; taking soil core samples from urban forest restoration sites throughout New Zealand. 

2. Extracting soil fauna from soil cores using both heat extraction and wet extraction methods. 

3. Taxonomic identification and counting of arthropods. 

4. Measurement of invertebrate morphological traits. 

5. Data entry. 

 

REQUIRED SKILLS: 

1. A good level of fitness and the general ability to work in the field is essential. 

2. Some experience in terrestrial ecology would be preferred. 

3. Experience working in a laboratory. 

4. Some knowledge of arthropod identification would be beneficial. 

 

PROJECT ABSTRACT: 

It is estimated that humans have reduced native forest cover in New Zealand by nearly 75% within the last 600 
- 750 years. This has dramatically affected on New Zealand landscapes and significantly impacted native 
biodiversity associated with forest ecosystems. Restoring degraded native forests is crucial for providing a 
stronghold for native biodiversity, especially in urban areas where habitat degradation is quite severe and 
restoration efforts can provide especially large and direct benefits for humans.   
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PROJECT ABSTRACT: 

To date, forest restoration efforts have mostly focused on the re-establishment of plant communities, often 
overlooking how these efforts might affect soil food webs. Soils harbour immense biodiversity that is essential 
for providing a range of ecosystem services such as carbon storage and disease control. Whatâ€™s more, 
forest soil communities comprise a wide range of species filling various roles in food webs such as predators, 
herbivores, detritivores, and parasites, making them a fascinating model system to study how food webs 
reassemble over time. 

The summer research student will take part in a larger project aimed at determining how soil food webs respond 
to decades of forest restoration in urban locations throughout nine cities in New Zealand. The summer project 
will involve a combination of mainly laboratory and field work. Specifically, soil samples will be collected from 
urban forest restoration sites, from which all fauna will be extracted (e.g., insects, mites, springtails, and 
nematodes) using specialised soil extraction methods. The extracted fauna will be identified to general 
taxonomic groups, which will contribute to work on constructing soil food webs. The student will be able to learn 
key skills in soil ecology such as sampling for different components of the soil food web (microbes, microfauna, 
mesofauna and macrofauna) using heat and wet extraction methods in the lab, taxonomic identification, and 
morphological measurements. The student will play a key role in developing a dataset that will be used for future 
assessments of soil food web restoration in urban areas throughout New Zealand.  

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 46  

Supervisor/s: Andrew Barnesand Hasan Fevziye (PhD Student) 

Project Title: Impacts of introduced dung beetles on New Zealand pastures 

Field: Biology/Terrestrial Ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. The student will learn key techniques in running long-term ecological experiments, sampling and identifying 
dung beetles, and will contribute to a larger project investigating the impacts of introduced dung beetles on 
New Zealand pastures. 

2. The methods developed during this project will be informative and influential in research that will be 
conducted in Australia. 

3. The student will help to collect the first dataset on linking dung beetle biomass and rates of dung removal 
in a long-term ecosystem services study in New Zealand.  

 

STUDENT TASKS: 

1. Quantify introduced dung beetle biomass 

2. Assist in constructing field mesocosm experiments 

3. Conduct dung beetle experiments  

4. Measure ecosystem functions (e.g. dung removal rates, soil processes, pasture growth rates) 

 

REQUIRED SKILLS: 

1. A reasonable level of fitness (e.g., for digging holes and constructing mesocosms) and general ability to work 
in the field is essential 

2. Some experience in terrestrial ecology would be preferred 

3. Basic knowledge of arthropod identification would be beneficial 

 

PROJECT ABSTRACT: 

In most parts of the world, diverse dung beetle assemblages are important for removing dung from pastures and 
carrying out a range of key ecosystem services. New Zealand, however, has only 16 species of native dung 
beetles that are restricted to forest habitats and do not venture into pasture where livestock dung production has 
become an environmental and economic issue. To remedy this, non-native dung beetles have been introduced 
to New Zealand in 2010, but this has raised a number of questions regarding their impacts on biodiversity and 
ecosystem functioning.  
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PROJECT ABSTRACT: 

Dung beetles were also introduced to Australia from 1965 - 1986 to support the removal of cattle dung on 
farmland pastures. Studies from Australia have shown increased soil health, reduced runoff of nutrients into 
waterways, increased pasture productivity, reduced pests/disease and even reduced greenhouse gas emissions 
from pastoral systems, but whether introducing dung beetles to New Zealand pastures will yield similar benefits 
is still unknown.  

In close collaboration with Manaaki Whenua Landcare Research and three universities across Australia, the 
summer research student will take part in a larger project investigating the impacts of introducing exotic dung 
beetles to New Zealand and Australian pastures. According to the metabolic theory of ecology, biomass and 
body size are important traits that directly affect dung removal rates, which is the main function of interest in this 
project. Therefore, our aim is to determine how single and multiple species mixtures of introduced dung beetles 
affect dung removal rates. 

The role of the summer research student will be to conduct fieldwork at our intensive field site based in 
Otorohanga. The student will learn to identify and measure the biomass of different species of dung beetle and 
conduct an experiment to test the effects of dung beetle body size and biomass in relation to dung removal rates. 
The student will gain a number of transferable skills by collecting and identifying dung beetles and setting up a 
controlled field experiment, using specialised field equipment, learning health and safety and working as part of 
a team. By the end of the project, the student will have developed an understanding of controlled ecological 
mesocosm experiments and dung beetle ecology. The student will also contribute to a larger initiative to 
understand the long-term impacts these novel dung beetle communities will have on ecosystem services in 
agricultural landscapes. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 47  

Supervisor/s: Andrew Barnes and Nigel Binks (PhD Student) 

Project Title: Soil arthropod community responses to invasive mammals in remnant forest habitats 

Field: Biology/Terrestrial Ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. The student will learn key morphological and genetic techniques used to identify and describe invertebrate 
communities  

2. This work will contribute to a larger project assessing the benefits of belowground biodiversity in forest 
remnants to adjacent agricultural systems.  

3. Results from the project will help develop an understanding of how invasive mammalian predators affect 
native soil invertebrate biodiversity in the Waikato region.  

 

STUDENT TASKS: 

1. Produce high quality stacked image photography of arthropods under increased magnification 

2. Taxonomic identification and counting of arthropods. 

3. Prepare a collection of specimens for genetic identification using DNA barcoding. 

4. Measurement of invertebrate morphological traits. 

5. Data entry. 

 

REQUIRED SKILLS: 

1. A good level of attention to detail, steady hands, and general ability to work unsupervised under laboratory 
conditions is essential. 

2. Some experience in terrestrial ecology would be preferred. 

3. Experience working in a laboratory. 

4. Some knowledge of arthropod identification would be beneficial, but not essential. 

 

PROJECT ABSTRACT: 

Forest ecosystems provide crucial habitats for native arthropods that live in soil as larvae and have an 
aboveground stage as adults. When these arthropods emerge to the aboveground system, they can then 
disperse into adjacent pasture habitats. Thus, remnant forest fragments might help to maintain biodiversity and 
recruitment of native arthropods in agricultural soil ecosystems.  
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PROJECT ABSTRACT: 

This is important because soil-dwelling arthropods drive ecosystem functions such as decomposition and 
nutrient fluxes, but also play vital roles in aboveground processes such as pollination and biological control 
through predation and parasitism.  

Because emerging soil arthropods that disperse into adjacent ecosystems rely on an adult aboveground stage, 
during this time they become susceptible to predation by mammalian predators such as rats and hedgehogs. 
However, there is little knowledge about the impact of invasive mammal predators on emerging soil arthropods 
during this dispersal phase. 

The aim of this project is to identify whether invasive mammalian predators have negative impacts on native soil 
arthropod communities in native forest habitats and in adjacent pasture. The summer research student will work 
alongside professional taxonomists to develop key morphological identification skills in order to learn to identify 
and sort arthropod community samples. In addition, the student will learn techniques in digital microscopy and 
photography by preparing a collection of specimens for DNA barcoding, which will contribute to a larger project 
assessing the impacts of aboveground predation pressure on soil food webs. The outcome of this role will be an 
improved understanding of how invasive mammalian predators affect belowground arthropod communities in 
the Waikato region. This project will be primarily laboratory based and will contribute to a larger initiative 
investigating impacts of invasive predators on the dispersal and recruitment of soil arthropods into adjacent 
pasture habitat and the effects on arthropod-mediated ecosystem functioning in agricultural landscapes. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 48  

Supervisor/s: Megan Grainger 

Project Title: Elemental nutritional requirements of honey bees (Apis Mellifera ) 

Field: Chemistry / Biology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Identify the most prevalent elements in bees from different regions of the country  
2. Successful dissection of bee brains and elemental analyses of these by LA-ICP-MS 
3. A bee cell line will be established and grown for use in experimental work 
4. Experiments using the bee cells will be conducted to study exposure to elements 
5. Generate data that will contribute to the pilot study for use in a Marsden grant application 

 

STUDENT TASKS: 

1. Acid digest bee samples for elemental detection by ICP-MS 

2. Prepare bee brain samples by dissecting bee and sectioning brain using microtome 

3. Analyse brains by laser ablation ICP-MS and analyse data generated 

4. Maintain a bee cell line that can be used for exposure experiments 

5. Potential/optional field work: Collection of bees from hives from a number of hive sites 

 

REQUIRED SKILLS: 

1. Patience to prepare delicate bee samples 

2. Careful laboratory skills with attention to detail 

3. Prepared to undertake repetitive tasks 

4. Willingness to take responsibility and work independently 

5. Able to follow instructions 

6. Confident to use equipment and instrumentation  

7. Excellent record keeping skills 

8. Willing to collect samples from bee hives (optional) 
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PROJECT ABSTRACT: 

The decline of pollinator health worldwide in recent years is suggested to be due to a number of stressors - 
including disease, pesticides and lack of nutrition. An under-researched area is the effect of elements on bees; 
this includes required elements for nutrition as well as toxic metals (for example Cd and Pb from anthropogenic 
activity). This Summer Scholarship project is part of a larger research project investigating the current availability 
of required major, minor and trace elements in bee's food sources, and exposure to heavy metals.  

This project will involve analysing bees to look at overall elemental composition. Dissection of bees will be 
required to retrieve the stomach, fat bodies and brain. The brain will be sectioned and analysed by laser ablation 
ICP-MS for comparison with the whole bee.  

If a bee cell line can be established prior to the start of the summer scholarship, the successful student will also 
maintain this cell line for exposure experiments.  

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 49  

Supervisor/s: Amanda French 

Project Title: Birds of a Feather  - The Effect of Environmental Metal Exposure on Avian Colouration 

Field: Chemistry/Biology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Develop a method for feather pigmentation analysis (using peer-reviewed publications) 
2. Preparation and analysis of avian bloods samples 
3. Generate data that will contribute to Marsden grant application 
4. Prepare summary of collected data and small literature review 

 

STUDENT TASKS: 

1. Acid digestion of avian blood samples for ICP-MS analysis 

2. Small literature review for feather pigmentation/colouration analysis techniques  

3. Using knowledge from the literature review, develop a pigmentation analysis technique that can be used for 
future work 

4. Potential field work: capturing birds (will be done with a team, you will not be left to do this on your own) 

5. Care for captured birds (feeding, watering, etc.) as necessary 

 

REQUIRED SKILLS: 

1. Inquisitive - always willing to ask questions to ensure a good understanding of the task at hand 

2. Careful laboratory skills 

3. Willing to capture birds (optional) 

4. Prepared to undertake repetitive tasks 

5. Attention to detail 

6. Able to follow instructions 

7. Confident to use equipment and instrumentation  

8. Excellent record keeping skills 

9. Ability and eagerness to learn new skills; Able to keep organized; Willingness to take responsibility and work 
independently 
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PROJECT ABSTRACT: 

Avian colouration has important functional and reproductive attributes but is susceptible to environmental 
alteration. Previous studies have identified correlations between environmental exposure to specific metals and 
feather pigmentation expression, while others show contradicting results. Information is lacking on the short-
term effects of metal exposure on avian colouration and how this relates to evolutionary changes in feather 
pigmentation. This Summer Scholarship Project is part of a larger research effort investigating heavy metal 
exposure and potential changes in pigmentation pathways and pigmentation expression. 

This project will involve analysis of avian blood and feathers from birds captured in rural and urban environments. 
Digestion of blood will be performed prior to analysis by ICP-MS. Comparisons between the two environments 
will be made to determine which anthropogenic metals may be of interest. A method for the analysis of feather 
colour will be developed to make comparisons between birds. Ultimately comparisons will be made between 
feather colouration (reflecting pigmentation) and blood-metal concentrations to identify any correlations. 
Feather-metal concentrations will also be analyzed using LA-ICP-MS as a 'non-destructive' sampling technique 
if time allows. 

There is potential for field work to capture birds. If birds are captured during (or potentially before) the scholarship 
program, it may be necessary for the student to assist with caring for the birds. 

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 50  

Supervisor/s: Megan Grainger 

Project Title: A worldwide study of pesticide distribution in honey 

Field: Chemistry / Environmental Chemistry 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Database of world-wide honeys will be analysed for pesticide content 
2. Data will be of high quality for a manuscript submission 
3. Generate data that will contribute to the pilot study for use in a Marsden grant application 

 

STUDENT TASKS: 

1. Prepare samples for instrumental analysis by extracting pesticides from honeys using QuEChERS method 

2. Analyse samples using GC-MS 

3. Identify and quantify pesticides in honey samples 

4. Set out results in a table that can be used for further analysis 

 

REQUIRED SKILLS: 

1. Careful laboratory skills 

2. Ability to work with transitional (overseas) samples under strict protocols and regulations 

3. Prepared to undertake repetitive tasks 

4. Able to follow instructions 

5. Confident to use instrumentation 

6. Excellent record keeping skills 

7. Able to work will large datasets 

8. Willingness to take responsibility and work independently 
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PROJECT ABSTRACT: 

Honey can be used as an environmental bio indicator for a number of anthropogenic sources. Bee numbers are 
declining across the world for a number of reasons, including their exposure to pesticides.  

This research will look at the distribution of pesticides in honeys from hives across the world.  

Honey from across the world has been collected and will be analysed for multiple pesticides to build up a map 
of pesticide distribution across New Zealand and compare it with the distribution across the world. Sample 
preparation will involve using the QuEChERs method to extract pesticides from the honey samples. All samples 
will be analysed by GC-MS to identify and quantify pesticides. 

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 51  

Supervisor/s: Terry Isson 

Project Title: Investigating Ecosystem-Climate Regulation at the End Permian mass extinction 

Field: Earth Science / Climate Science / Geochemistry / Carbon Cycle 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Novel mineralogical and elemental data across the end-Permian  
2. Novel insight into climate regulation across the end-Permian environmental crisis 
3. Draft article for publication in a high impact journal 

 

STUDENT TASKS: 

1. Prepare samples for XRD, elemental and isotope analysis 

2. Learn how to run the XRD and ICP-MS (Agilent 8900) 

3. Process the XRD and elemental results 

4. Interpret the mineralogical and elemental results in view of the sedimentary log (i.e., with paleontological and 
lithological data) 

5. A write up that includes methods, data and discussion 

 

REQUIRED SKILLS: 

1. Careful laboratory skills 

2. Willingness to take responsibility and work independently 

3. Organised and have attention to detail 

4. Have good record taking and writing skills 

5. Skilled at using Excel 

6. Confidence to use instrumentation 

 

PROJECT ABSTRACT: 

Global warming at the end-Permian brought on the most adverse and prolonged environmental crisis 
documented in Phanerozoic history. During this interval, over 90% of marine species and 75% of terrestrial 
species went extinct. Further, Earth's climate appears to have been propelled into a fundamentally altered 
greenhouse state for over 5 million years in the wake of the extinction. This unusually sluggish climate recovery 
questions our current basic understanding of Earth's natural climate regulating system.  

Summer Research 2019/20 
Project Abstract 



 

 
 

PROJECT ABSTRACT: 

This is the only event in Earth's history with similar to modern carbon release rates, in turn offering a unique 
opportunity to understand this ecosystem-climate link. While volcanic CO2 release alone is estimated to be 
insufficient to explain this climate behaviour, the decline of siliceous marine ecosystems with warming has the 
potential to significantly alter Earth's climate state. This consequence is of fundamental concern when 
considering the effect of the incipient (anthropogenic) warming of our planet on Earth's long-term climatic state. 
The aim of this summer project is to determine the extent to which these lethally-hot temperatures were driven 
and sustained by extensive CO2 release through authigenic clay formation. The student awarded with this 
scholarship will prepare end-Permian early-Triassic samples previously collected from Svalbard for both 
elemental, isotopic and mineralogical analysis. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 52  

Supervisor/s: Troy Baisden and Rachel Murray 

Project Title: Natural distribution of water isotopes in the Rotorua Lakes region 

Field: Earth Sciences/Chemistry 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Comparison to previous results for Rotorua Lakes and rivers/streams 
2. Identify role of storm track, season, elevation and geothermal activity in determining water isotope 

composition 

 

STUDENT TASKS: 

1. Assemble an inventory of waters collected by university and regional council staff 

2. Identify the need for and carry out additional sampling 

3. Prepare and run water isotope samples 

4. Compile results in laboratory database 

5. Analyse results by season, elevation, and relationship to precipitation storm tracks 

6. Report, present and discuss results 

 

REQUIRED SKILLS: 

1. Skills for organising data: excel, and basic understanding of statistics 

2. Skills for organising data (desirable): some experience with databases 

3. Experience with chemistry laboratories (biochemistry or geochemistry acceptable) 

4. Ability to work with maps or GIS (desirable) 

5. Ability to work in the field including around streams and lakes 

 

PROJECT ABSTRACT: 

The hydrogen and oxygen isotopes in water convey information about storm tracks and climate. In this sense, 
water isotopes are widely known as the best way to extract past climate information from ice cores. Water 
isotopes also have considerable potential applications to understand the sources and fate of water in hydrology 
by relating stream, river, lake and ground water to precipitation. To add further interest, geothermal waters may 
carry different isotope signatures. 
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PROJECT ABSTRACT: 

The university has recently upgraded its water isotope analysis capacity, so large numbers of samples can be 
run. For the 13 Rotorua lakes and selected inflows, the student will update information last collected 
systematically in the 1980s. 

This project will lead the first analysis relating lake water to surface inflows, dynamics in lakes, as well as 
geothermal and groundwater inflows. 

 

 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 53  

Supervisor/s: Troy Baisden and Rachel Murray 

Project Title: Tracing nutrient inflows to lakes 

Field: Earth Sciences/Chemistry/Environmental Science 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Identify sources of nutrients at several lake locations 

 

STUDENT TASKS: 

1. Inventory previously collected and/or analysed samples 

2. Identify the need for and carry out additional sampling 

3. Prepare samples and submit to laboratories 

4. Compile results in laboratory database 

5. Analyse results and attribute to geothermal, agricultural and septic/wastewater sources 

6. Report, present and discuss results 

 

REQUIRED SKILLS: 

1. Skills for organising data: excel, and basic understanding of statistics 

2. Experience with chemistry laboratories (biochemistry or geochemistry acceptable) 

3. Ability to work with maps or GIS (desirable) 

4. Ability to work in the field including around streams and lakes 
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PROJECT ABSTRACT: 

Last year, a successful internship project showed that geothermal inflows in the Rotorua Te Arawa Lakes had 
unique nitrogen isotope ratios. This allows geothermal inflows of nitrogen to be distinguished from agricultural 
and septic/wastewater inflows. Other samples also showed that geothermal phosphorous inflows can be 
distinguished using ICP-MS analysis of dissolved trace metals. 

This year's project will extend this previous research to identify the extent of geothermal nutrient inflows, relative 
to agricultural and septic/wastewater sources in several lakes where policy is examining the need to reduce 
nutrient inputs to maintain water quality. 

 
 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 54  

Supervisor/s: Chris Lusk and Megan Balks 

Project Title: Reconciliation after 65 millions years of separation? Comparing the dynamics of southern 
beech (Nothofagaceae) lowland forests in New Zealand with Chile 

Field: Forest ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Student will develop field research skills 
2. Student will develop data handling and analysis skills 
3. Student will develop literature review and writing skills 
4. Increased chance of student enrolling in MSc program at Waikato 
5. Published article in a peer-reviewed journal 
6. Preliminary test of ideas forming the basis of a forthcoming Marsden proposal. This may increase 

supervisor's chances of success with Marsden 2020. 

 

STUDENT TASKS: 

1. Measure population structures of beeches and associated trees at selected lowland sites in Waikato, 
Rangitikei, Whirinaki and Hawkes Bay. 

2. Take soil samples for determination of C, N and P. 

3. Inspect the sites for evidence of disturbance history. 

4. Extract increment cores from selected trees and count growth rings to determine tree ages. 

5. Familiarize him/herself with (and review) relevant literature 

6. Write up part or all of an article to be submitted to a peer-reviewed journal, under supervision. 

 

REQUIRED SKILLS: 

1. Tree identification skills 

2. Data collection under field conditions 

3. Interest in forest ecology 

4. Ability to work in a team 

5. Organizational skills 

6. Communication skills 

7. Driver's license 
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PROJECT ABSTRACT: 

The southern beeches (Nothofagaceae) are the single most studied floristic element of the temperate forests of 
the southern hemisphere. This focus has reflected the widespread belief that they epitomized the shared 
Gondwanan commonalities of the forest floras of South America, New Zealand and Tasmania. The 1970's and 
80's saw the development of a narrative that emphasized a strong dependence of southern beech regeneration 
on disturbances such as volcanism, mass movement, flooding, and storms. This 'disturbance'� model arose 
from the work of Tom Veblen in Chile, which showed that Nothofagaceae generally fail to regenerate in old 
undisturbed stands on lowland sites, undergoing replacement by more shade-tolerant species. Veblen's work 
also influenced forest ecologists in New Zealand, yet the typical behaviour of southern beeches in both Tasmania 
and New Zealand differs considerably from the Chilean model. In the North Island of NZ, Nothofagaceae are 
uncommon on warm lowland sites, where they are generally confined to ridges on which they often appear to 
regenerate in situ without major disturbance. Lowland rainforests in Tasmania are ubiquitously dominated by 
southern beech, which again defies the Chilean model by maintaining stable populations without any 
dependence on major disturbance. We hypothesize that divergent behaviour of Nothofagaceae in Chile, NZ and 
Tasmania is explained by the response of the ectomycorrhizal southern beeches to differences in the typical 
carbon:nitrogen:phosphorus (C:N:P) stoichiometry of soils in the three regions. If this is correct, we should be 
able to find New Zealand examples of Nothofagaceae following the Chilean model of disturbance-dependent 
regeneration on those lowland sites that have stoichiometric similarities to Chilean soils, where N is usually more 
limiting than P. We believe we have located several such examples, where beech has become established on 
relatively fertile lowland sites. 

The successful applicant will measure population structures of beech and associated trees at selected lowland 
sites in Waikato, Rangitikei, Whiritinaki and Hawkes Bay; to determine if beech populations are stable or 
undergoing replacement. The disturbance history and soil properties of the site will also be investigated, to inform 
interpretation of population structures. Testing our hypothesis may thus help to reconcile the apparently 
disparate behaviour of Nothofagaceae in the lowland forests of NZ and Chile. This will increase the chances of 
developing a truly unifying model of the dynamics of temperate forests in the southern hemisphere. 

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 55  

Supervisor/s: Phil Rossand Mark Lay 

Project Title: Cars vs. Clams 

Field: Engineering/Environmental Science/Ecology 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. The development of a pressure sensor tool to be used to measure forces experienced by shellfish 
2. A pilot study to inform ongoing research projects and demonstrate capability to Regional Councils and 

Aquaculture NZ who will fund future research 

 

STUDENT TASKS: 

1. Design, development and fabrication of a pressure sensor tool. 

2. Running experiments to determine forces generated by different vehicle types/speeds. 

3. Some literature review to support the above tasks. 

 

REQUIRED SKILLS: 

1. Good understanding of mechanics and dynamics 

2. Knowledge of sensors is desirable 

3. Open to students from all engineering disciplines 

 

PROJECT ABSTRACT: 

Many of New Zealand's beaches are designated state highways and are subject to high levels of vehicle traffic.  
By law, speeds are limited to 100 km per hour and erratic driving (loss of traction and 'doing doughnut') is 
forbidden, although the extent to which this is enforced varies between beaches. There is evidence that driving 
vehicles on beaches can harm shellfish (e.g. cockles, pipi, tuatua and toheroa). This can be either directly 
through crushing, or indirectly through displacing or exposing shellfish, which increases the risk of desiccation 
or being eaten by birds. In both of these cases, the death of a shellfish is rapid and easily determined.  

On the other hand, we currently have no understanding of the potential for sub-lethal impacts of vehicles on 
shellfish. If a shellfish is neither crushed nor exposed, is its health harmed in any way? At places like Ninety Mile 
Beach, shellfish are potentially driven over by thousands of vehicles each year. One of the challenges in 
answering questions around the sub-lethal impacts of beach traffic on shellfish is that we currently lack the tools 
to determine what a shellfish is experiencing when cars, motorbikes, tractors or buses drive over the top of them.  
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PROJECT ABSTRACT: 

We think that the forces experienced will depend on the depth to which the shellfish is buried, the type of 
sediment in which it is buried, the weight of the vehicle and the speed the vehicle is driven.  

Regional Councils around New Zealand are interested getting a better understanding of vehicle impacts as it is 
their mandate to manage driving on beaches and its impacts on biodiversity. To assist with addressing 
uncertainties around these impacts, the objective of this summer scholarship project is to develop a pressure 
sensor tool that can be deployed onto beaches and used to determine the forces experienced by shellfish as 
vehicles drive over them.  

This project is a great opportunity to develop an engineering solution to help address an environmental 
management problem. You will be supervised by both engineers and marine ecologists, have the opportunity to 
drive cars up and down stunning west coast beaches and then discuss the results of your research to 
enthusiastic environmental managers. 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 56   

Supervisor/s: Karin Bryan, Dr Scott Stephens and Dr Shari Gallop 

Project Title: Mapping vulnerability of Maraes to coastal flooding 

Field: Māori/Earth Sciences/Environmental Sciences/GIS 

Division/School: HECS - School of Science 

 
EXPECTED OUTCOMES: 

1. Spatial map of vulnerability of a subset of marae to coastal flooding 
2. Develop understanding of components of vulnerability 
3. Develop an understanding of the social constraints that surround coastal adaptation 
4. Student will gain experience in working with spatial data 

 

STUDENT TASKS: 

1. Learn basics of Arc GIS 

2. Map coastal edges and marae locations, and measure distances 

3. Prepare summary diagrams of findings 

4. Summarise and collate information to a written report 

 

REQUIRED SKILLS: 

1. Interdisciplinary engagement and collaboration 

2. Spatial data analysis (GIS an advantage)  

3. Organised and self-motivated 

4. Identify avenues and areas requiring further investigation and future work 

5. Communication skills 

6. Research skills 

7. Strong understanding of Māori kaupapa 
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PROJECT ABSTRACT: 

Nearly all coastal marae have been built on low-lying coastal plains, where the flat land is easier to build on, and 
provides spaces for recreation, food growing, and gathering. In past times, marae and other buildings could be 
relocated to avoid the hazards associated with the ocean. However, today reduced land holdings and coastal 
development mean that new land for relocations is not always available, and iwi may need to plan more seriously 
to adapt to climate variations. Informal investigation using the preliminary, incomplete 'Māori maps' web tool 

show that 148 marae might be vulnerable to coastal flooding.  

This project will involve starting to map the elevation and distance from the estuarine or open ocean coastline 
of coastal marae, as a first step to quantifying the coastal flooding hazard. We will start with sites listed in 'Māori 

maps' and perhaps expand the database through local connections to iwi. This is a first step to what we envisage 
might become an MSc project (we have already started discussions with potential collaborators and sources of 
funding).  If time permits, we would then look at the tidal range and probability of storm surge occurring at each 
of these sites.  

 
 
 

 

 
 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 57  

Supervisor/s: Marie Magnusson and Christopher Glasson 

Project Title: Fermentation of Ulva seaweed to produce a bee nutrition tonic 

Field: Marine and Environmental sciences 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. The student is expected to deliver a written report at the end of the project 
2. A draft method for successfully fermenting sea lettuce to a high grade product  

 

STUDENT TASKS: 

1. Design and develop methods for the fermentation of green seaweed 

2. Prepare untreated biomass and ulvan extracted biomass as starting materials for fermentation, and an ulvan 
extract.  

3. Prepare a series of fermented brews from untreated biomass and ulvan extracted biomass using selected 
methods based both on results from current preliminary trials, and student innovation. 

4. Monitor and, as required, modify brewing conditions  

5. Determine the quality of successful brews (e.g. amino acid content, minerals, vitamins, content of sulfated 
polysaccharides) 

6. The results will provide the basis for developing a project further to test brews in bee safety trials as a first 
step, followed by fully factorial experiments with appropriate controls. 

 

REQUIRED SKILLS: 

1. Passion for innovation, entrepreneurship, and sustainability 

2. Written and verbal communication skills 

3. Self-motivated and pro-active 

4. Interest in natural products chemistry and/or process design 
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PROJECT ABSTRACT: 

Bees maintained for honey production are often given nutrient supplements to provide an additional source of 
vital amino acids, vitamins, and minerals, replacing the collected honey. Bee nutrition tonics from seaweed 
extracts (kelp or mixtures of seaweed) are commercially available as fermented brews and extracts. In addition 
to the nutritional content, administering such tonics to bees in experimental hives also reduced the prevalence 
of Nosema infection, and resulted in increased brood production. The proposed project will focus on developing 
methods for the fermentation of the green seaweed Ulva (sea lettuce). Similar to the kelp in commercially 
available bee nutrition products, sea lettuce is rich in vitamins and minerals, and bioactive sulfated 
polysaccharides (ulvan) that have demonstrated positive effects on Nosema infections, as well as demonstrated 
immunomodulating and antiviral properties. Fermented products from Ulva are therefore predicted to deliver 
effective bee nutrition and potentially increased health benefits and improved response to Nosema infections. 
This project would be based at the Coastal Marine Field Station in Tauranga, and would use cultivated Ulva 
biomass from UoW, leveraging off the Entrepreneurial Universities Macroalgal Biotechnologies programme. 

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 58  

Supervisor/s: Christopher Battershill and Dr Terry Isson 

Project Title: Hammerhead Shark nursery: Baited remote underwater video (BRUV) survey of 
Hammerhead sharks (Sphyrna zygaena), at shallow bays within the Bay of Plenty region. 

Field: Marine Science 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Data from BRUV illustrating abundance, distribution and age dynamics of hammerhead sharks, particularly 
juveniles within the shallow nursing bays in Bay of Plenty coastal waters.  

2. Video analysis on the recorded shark behaviours. 
3. Written summary of these outcomes. 
4. Correlation with hammerhead shark population dynamics along the Australian seaboard in collaboration 

with Prof Michelle Heuple (JCU). The Bay of Plenty is thought to be a nursery area. 
5. A journal article publication.  
6. A report to BoPRC on trophic cascades and apex predator roles in coastal dynamics. 

 

STUDENT TASKS: 

1. Design BRUV set up in well suited locations to capture shark activity. 

2. Work in field to deploying BRUVs in shallow bays. 

3. Analyse video recordings: determination of size, abundance and behaviour.  

4. Interpreting data with aid of existing scientific materials. 

5. Presentation of data in a Power Point presentation. 

6. Undertaking literature reviews. 

7. Critically analysing and interpretation of scientific literature. 

8. Presentation of a Poster at the Summer research Symposium 
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REQUIRED SKILLS: 

1. Good time management. 

2. Keen observation of shark behavioural activity. 

3. Proficient data entry. 

4. Basic knowledge of BRUV design and readiness to learn further. 

5. Confidence with BRUV use and deployment methods. 

6. Interest in learning about digital imagery data analysis 

 

PROJECT ABSTRACT: 

Nursery grounds are vital to the stability of hammerhead shark populations. Shallow coastal environments could 
potentially serve as key breeding grounds for juveniles as they offer protection from larger predators. Tauranga 
Moana Māori have long asserted that the Bay of Plenty and in particular the coastal region off Matakana and 
Tuhua Islands is an important nursery ground for a number of hammerhead sharks. This resonates with 
emerging views of colleagues in Australia where the species' are thought to migrate. However, little is known 
about these migratory patterns, and their seasonal distribution and breeding habits. The target species is 
Sphyrna zygaena. This study will be the first in New Zealand to focus on hammerhead sharks, and the data 
accrued will act as a baseline survey of the ecological niche of S. zygaena during its early life history. The 
continental shelf area adjacent to Mayor Island, on the coast of the Bay of Plenty serves as a potential hotspot 
nursery ground for S. zygaena, whose adults have occasionally been observed in the area. The student will 
assist in conducting baited remote underwater video (BRUV) surveys, gut content analysis (of fisheries bycatch) 
to determine their feeding habits / preferred diet. Tissue and teeth samples will be collected where available for 
isotopic analysis so as to compliment gut content analysis. This study will provide valuable information 
associated with the ‘top end’ of the trophic cascade in the Bay of Plenty and ignite an international collaboration 
on this species. 

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 59  

Supervisor/s: Shari Gallop and Caine Taiapa 

Project Title: Residence time and flushing and kaimoana in southern Tauranga Harbour 

Field: Marine Science/ Earth Science/ Ecology/ GIS (Geographical Information Systems) / 
Environmental Science 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. Spatial map of residence time and benthic species in southern Tauranga Harbour 
2. Develop understanding of potential influence of residence time on kaimoana decline 
3. Student will gain experience in collaborating with a Maori research entity that will integrate Matauranga 

Māori  and spatial habitat mapping 
4. Student will gain experience in working with spatial data in Arc GIS and data interpretation 

 

STUDENT TASKS: 

1. Learn basics of Arc GIS 

2. Input pre-prepared numerical model runs of water residence time into Arc GIS 

3. Compare residence times to benthic species maps (already available) 

4. Liaise with local iwi (building on existing relationships through Manaaki Te Awanui) to gain perspectives and 
history of local kaimoana 

5. Identify relationships between residence time and benthic species decline 

6. Summarise and collate information to a written report 

 

REQUIRED SKILLS: 

1. Interdisciplinary engagement and collaboration 

2. Spatial data analysis (e.g., Arc GIS) an advantage 

3. Organised and self-motivated 

4. Identify avenues and areas requiring further investigation is future work 

5. Background in at least one of environmental science/ earth science/ ecology or similar 

6. Proficient in computing 

7. Communication skills 

8. Research skills 
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PROJECT ABSTRACT: 

Estuaries are home to a wealth of benthic species, including shellfish which are an important from and ecological 
and cultural perspective. Understanding how long water is retained in different parts of an estuary (residence 
time) and how quickly it is flushed is a fundamental determinant of benthic health of estuarine environments. In 
recent years, research has concluded that a number species of fish and shellfish have declined in Tauranga 
Harbour.  

The aim of this project is to undertake critical research comparing residence time with shellfish decline in 
southern Tauranga Harbour. This project is co-supervised by Dr Shari Gallop (School of Science, University of 
Waikato, Tauranga) and Caine Taiapa (Manaaki Te Awanui) and is based in Tauranga. This project will 
contribute to and complement other research projects surrounding estuarine hydrodynamics and benthic 
ecology in Tauranga Moana and the wider Bay of Plenty.  

This project will involve creating a map in Arc GIS collating existing information of numerically-modelled 
residence times of southern Tauranga Harbour. This output will then be overlaid with existing data such as 
intertidal benthic species distribution and abundance and historical baselines of the aforementioned shellfish 
species being conducted by Manaaki Te Awanui. 

The student will map residence times and compare to locations and abundance of these key species, then relate 
to areas of known shellfish decline and will involve collaborating with Manaaki Te Awanui to identify why these 
taonga species are important to the wellbeing of Tauranga Harbour both ecologically and culturally.  

This project will provide a stepping stone for the student to understand the significance of the aforementioned 
taonga species ecological and cultural importance as well as learn of local concerns regarding kaimoana. This 
project also has the potential to develop into an exciting MSc project.  

 

 

 



 

 

 

ACADEMIC PROJECT SUBMISSION DETAILS: PROJECT #: 60  

Supervisor/s: Fiona Petchey and Amanda French 

Project Title: Testing the ancient waters. Developing a better understanding of natural 14C variation in 
estuarine shells. 

Field: Oceanography, Archaeology, Chemistry 

Division/School: HECS - Division of Health, Science, Computing & Engineering 

 
EXPECTED OUTCOMES: 

1. This work will provide data to support a Marsden application 
2. A publication in a peer reviewed paper 
3. Post presentation at Summer Scholarship function 

 

STUDENT TASKS: 

1. Refine experimental design 

2. Sort, clean and process shell samples using standard wet chemistry techniques 

3. Run samples through the CCIA-46 EP isotope analyser 

4. Run samples for FTIR analysis 

5. Select and prepare samples for laser ablation ICPMS and evaluate results 

6. Run samples for ICPMS analysis 

7. Analyse results and prepare a report and poster for Summer Research Scholarship event 

8. As part of this work the student is expected to become familiar with the processes undertaken during 
radiocarbon dating. The student will therefore assist with all aspects of the daily activities of the radiocarbon 
lab. Training will be given as required. 

 

REQUIRED SKILLS: 

1. Care and attention to detail 

2. Good writing skills 

3. An interest in either archaeology or environmental chemistry 

4. Basic laboratory skills 

5. Ability to work regular hours is preferred, but there is opportunity for SOME of the work to be carried out after 
normal working hours. 

6. Ability to communicate clearly and work both individually and as part of a team 
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PROJECT ABSTRACT: 

Limestone forms the bedrock of more than 25% of islands in the Pacific Ocean. Shellfish harvested from the 
marine and estuarine waters surrounding these islands often have radiocarbon (14C) values that reflect uptake 
of ancient carbon from this limestone (termed a hardwater effect). Unfortunately, this complicates the dating of 
human migration events across the western Pacific between 3000 and 2400 years ago. Recent studies have 
indicated that shell carbonate 13C and 18O isotopes can sometimes be used to differentiate between shellfish 
that inhabit estuarine waters, potentially influenced by terrestrial carbon, and those animals that have a fully 
marine signal.   

This Summer School project tests the use of 18O and 13C analysis, in combination with trace element 
characterisation of shell growth rings, to specifically identify shells intermittently influenced by terrestrial sources 
of carbon. The successful student will be expected to prepare shell samples from the 2700-year-old 
archaeological site of Votu on the limestone island of Mago, northern Lau Islands. At this site, shellfish are 
affected by hardwaters resulting in 14C ages up to 150 years too old.   

Sclerochemical analysis will then be carried out using laser ablation ICPMS on selected shells to reconstruct 
past terrestrial influences, with particular focus on identifying a variable hardwater signature by investigating 
variation in B and Na within the growth bands of the shell.  

 

 

 
 


