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Chasing the Taxidermist’s Tail: Using 

chemistry to reconstruct specimen collection 

data in natural history museums 

 

The value of a zoological specimen in aiding our 

understanding of nature is increased or limited by 

the quality of its contextual data. Specimens with 

inconsistencies must often be excluded from 

research. Non-invasive spectroscopic techniques 

can reveal details about preservatives used on 

zoological specimens and in turn reveal 

information about when and by whom they were 

collected. This research applies x-ray and infrared 

spectroscopies to reconnect specimens with their 

contextual data. 

 

Tim Cutajar 
PhD Candidate 

University of NSW  

Supervisors: Dr Jodi Rowley (AM, UNSW), Prof 

Kristine Bohmann (University of Copenhagen) and 

Prof Alistair Poore (UNSW) 

 

 
 

Can bugs do it better? Determining the utility of 

invertebrate-derived DNA for rare frog 

detectability and informing survey designs 

 

Biodiversity conservation is reliant on thorough 

species occurrence data. However, these can be 

difficult to collect for species with poor 

detectability. Many frog species are particularly 

difficult to detect using traditional survey methods. 

Recently, we demonstrated that frog species 

detectability can be improved by incorporating 

invertebrate-derived DNA (iDNA) techniques into 

surveys. We collected blood-feeding, frog-specific 

parasites and achieved greater detection of rare and 

threatened frog species by analysing their 

bloodmeals than through concurrently-run transect 

searches. However, further research is needed to 

compare the efficacy of iDNA with other survey 

methods. Additionally, much remains unknown 

about frogs’ parasites, potentially hampering 

methodological improvements. We aim to 

determine the relative efficacy of iDNA by 

performing repeat surveys using iDNA, aquatic 

environmental DNA, and transect searches, and 

assess detection probabilities achievable by each. 

We also aim to understand the feeding ecology of 

frog parasites to inform how detectability through 

iDNA may be increased. 
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The complex calls of the Litoria ewingii complex 

 

As global biodiversity levels continue to decrease, 

conservation measures are urgently needed, but our 

lack of knowledge of species richness and 

distributions is a major obstacle. For the first time, 

large-scale citizen science data will be utilized to 

examine the variation in male advertisement calls 

present within the Litoria ewingii complex, a group 

of Australian treefrogs that are morphologically 

similar and relatively poorly known. My work will 

allow me to create the first key for advertisement 

calls for the group using calls from across their 

geographic ranges and help assess whether our 

current understanding of species diversity and 

distributions in this group is reflected in their calls. 
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Eurybathic distributions revisited: Is the deep-

sea scale worm Laetmonice yarramba a species 

complex with distinct bathymetric ranges? 

 

Historically, deep-sea species were thought to have 

the ability to survive across a broad range of depths 

(known as a eurybathic distribution), however 

these assumptions were primarily based on 

morphological studies of deep-sea fauna. Modern 

studies now use genetic methods to reveal 

differences in DNA among specimens originally 

grouped as a single species, given their similar 

morphology. In recent years a deep-sea scale 

worm, Laetmonice yarramba, has been collected in 

abundance across a very broad depth range (400 to 

4000 m) around Australia. This eurybathic 

distribution, combined with its reported 

morphological variability, suggests L. yarramba 

could represent a species complex. In this study, 

DNA sequences from the L. yarramba collection 

are analysed to test for genetic differences that 

could reveal a subset of species with distinct 

bathymetric distributions. 
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Assessment of the acoustic adaptation 

hypothesis in frogs using large-scale citizen 

science data  

 

Acoustic communication is vital to the survival and 

fitness of many vertebrate taxa. Successful 

communication is reliant on acoustic signals 

reaching an intended receiver while maintaining 

content fidelity; however, propagating signals may 

be attenuated by a variety of environmental factors, 

particularly in relation to habitat structure. The 

acoustic adaptation hypothesis predicts that 

temporal and spectral properties of signals are 

selected for optimal transmission in the habitats in 

which they propagate. Using FrogID citizen 

science data, I determined the validity of the 

acoustic adaptation hypothesis for a group of 

Australian frogs on a continental scale. This 

research provides valuable insight into the factors 

shaping the evolution of frog advertisement calls, 

and contributes to the global understanding of 

acoustic signal design. 

 

 

 

 

 

 

 

 

 

Gracie Liu 
PhD Candidate 
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Frogs in human modified habitats: who are the 

winners and losers? 

 

Maintaining biodiversity in the face of 

anthropogenic habitat modification is one of the 

great challenges of the 21st century. Effective 

conservation action relies on accurate assessments 

of species’ responses to habitat modification. 

However, this information is lacking for some of 

the most threatened animal groups, particularly 

frogs, and most research in this area is restricted in 

taxonomic and geographic scope. To address this, 

we conducted one of the most taxonomically 

inclusive studies of modification tolerance among 

Australian frogs to date, integrating >126,000 

citizen science observations of frogs (from FrogID) 

with a global measure of habitat modification. We 

examined 87 species across the continent (36% of 

all Australian frog species) and found that an 

alarming 70% of the examined species were 

negatively affected by habitat modification. We 

suggest some practical strategies for mitigating 

frog declines and identify the ‘winners’ and the 

‘losers’ to help guide the prioritisation of 

vulnerable species.  
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Did dental ridges strengthen the teeth of ancient 

aquatic predators?   

 

Apicobasal ridges are raised enamel ridges on the 

tooth crowns of several groups of extinct aquatic-

feeding predators, including plesiosaurs, 

ichthyosaurs, mosasaurs and even some early 

toothed whales. Although the repeated evolution of 

these dental ridges in unrelated species suggests an 

adaptive benefit, their function in feeding has 

remained unknown. This study used a digital 

technique called Finite Element Analysis to assess 

the impact of apicobasal ridges upon tooth strength 

in extinct aquatic predators. Drawing on 

measurements from genuine tooth fossils, a set of 

digital models were constructed to calculate the 

strain of smooth and ridged teeth under simulated 

bite forces. The resulting similarities in strain 

distribution across these teeth indicate that 

apicobasal ridges have no impact on overall tooth 

strength. These findings reject the most common 

hypothesis for ridge function in aquatic feeders and 

add to the foundations for future research into the 

remaining hypotheses. 
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PhD Candidate 
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Richard Kingsford (UNSW) and Prof Louise 
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Australia’s frog species in the Anthropocene – 

habitat loss, climate change, behaviour, and 

disease  

 

Anthropogenic activity is threatening the 

persistence of biodiversity globally through 

extensive habitat loss, increased disease, and 

climate change. For threatened taxa, such as 

amphibians, it is paramount to understand their 

responses to these changes. My PhD tackles this 

issue by elucidating the effect anthropogenic 

activity has on frog behaviour and disease 

susceptibility, in addition to how frogs are 

responding to climate change and how they select 

habitats in an ever-changing world. In greater 

detail, I will present my findings regarding how 

Australian frogs have responded to the 2019/20 

bushfires – severe fires that will become more 

frequent under climate change. Using FrogID data 

coupled with remotely sensed data, I identify 

which species and areas are faring well post-fire, 

and which may require greater conservation 

attention. Furthermore, I present my preliminary 

analysis on what habitat characteristics appear to 

promote the greatest diversity of threatened frog 

species across Australia’s most urbanised areas. 
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Using integrative taxonomy to differentiate 

cryptic halfbeak species and interpret 

distribution patterns, fisheries landings, and 

speciation 

 

Species classification disputes can be resolved 

using integrative taxonomy, which involves the use 

of both phenotypic and genetic information to 

determine species boundaries. We applied an 

integrative taxonomic approach to two 

commercially important cryptic species of halfbeak 

(Hemiramphidae) whose distributions overlap in 

south-eastern Australia, to clarify species 

boundaries and assist fisheries management. 

Mitochondrial DNA and morphological data 

exhibited small but significant differences between 

the two species. The low level of mitochondrial 

DNA divergence, coupled with the lack of 

difference in the nuclear DNA, suggests these 

species diverged relatively recently (ca. 500,000 

years ago) when compared to other species within 

the Hyporhamphus genus (>2.4 million years ago). 

Genetic differences between the species were 

accompanied by differences in modal gill raker 

counts, mean upper jaw and preorbital length, and 

otolith shape. Based on these genetic and 

morphological differences, we propose that 

Hyporhamphus australis and Hyporhamphus 

melanochir remain valid species. 
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PhD Candidate 

University of Sydney 

Supervisors: Dr Stephen Keable (AM), Prof Shane 

Ahyong (AM) and A/Prof Will Figueira (University 
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Population dynamics of the invasive upside-

down jellyfish (Cassiopea sp.) in Lake 

Macquarie.  

 

Upside-down jellyfish (Cassiopea spp.) are notable 

for their unusual habit of lying on the benthos with 

their bell on the sediment and their oral (feeding) 

arms extending above them, resulting in their 

common name. Upside-down jellyfish can have 

significant environmental and economic 

consequences as jellyfish blooms are known to 

impact fisheries, tourism and trophic structures. 

Upside-down jellyfish are considered to be 

globally invasive, typically occurring in tropical to 

subtropical environments, but in 2017 a population 

was reported in temperate Lake Macquarie, NSW. 

It is important to understand the population 

dynamics of the invasion in its early stages in order 

to track its progress. This presentation will include 

a brief overview of the project and then focus on 

the seasonal and distribution patterns of upside-

down jellyfish as they spread within Lake 

Macquarie. The presented results will aid 

management strategies to be put in place to control 

the invasion front if deemed necessary. 
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Citizen science participant motivations and 

behaviour: implications for biodiversity data 

coverage 

 

To improve the 'science' side of citizen science 

projects, i.e., high quality data acquisition, we must 

understand the motivations of citizen scientists 

contributing to broad-scale biodiversity projects. 

Currently, the extent to which citizen science 

participants are willing to alter their behaviour for 

the benefit of a project is largely unknown. As part 

of an experiment seeking to assess the interest and 

ability of participants to sample biodiversity more 

comprehensively, we created an online 

questionnaire and distributed it to all registered 

users of a popular citizen science project. The 

results of this survey contribute to the paucity of 

research on user motivations in relation to 

behaviour, and specifically participants’ 

willingness to change behaviour. Our results 

indicate an alignment of interests: respondents’ 

motivations and willingness to change behaviour 

strongly align with the stated goals of the project, 

under certain conditions. 

Joshua White 
PhD Candidate 

Australian National University 

Supervisors: Prof Tim Denham (ANU) and Dr 

Matthew McCurry (AM, UNSW) 

 

 
 

Diet of ancient marine reptiles 

 

Various extinct aquatic reptiles have dominated 

ancient oceans as apex predators, from the Triassic 

until the end of the Cretaceous period. The diet of 

these predators has been inferred from the 

discovery and description of their stomach 

contents, coprolite remains and teeth. Extinct 

marine reptiles evolved a wide variety of tooth 

shapes across different groups (ichthyosaurs, 

plesiosaurs, pliosaurs and mosasaurs). Previous 

research created different functional and feeding 

guilds for extinct marine reptiles by comparing 

their teeth shape and diet to extant aquatic 

tetrapods. However, we have little data on the 

functional abilities of different tooth shapes. Here, 

I plan to address this by micro-CT scanning marine 

reptile teeth to generate 3D models for functional 

testing (assessing strength and puncture 

efficiency). The work will provide a framework to 

predict the dietary ecology of extinct marine 

reptiles which will in turn allow us to better 

understand the evolutionary history of the group. 

 

 

 


