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Programme 
 
 

Friday 30th November 
 
From 4pm – Arrival and settling in 
6pm – Dinner 
 
Saturday 1st December 
 
8.00 – 9.00: Breakfast 
 
Session 1: Chair – Rob Cruickshank 
9.00 – 9.20: Matt Wallace - The role of forest fragmentation on the dispersal ability of an 
endemic mayfly, Coloburiscus humeralis 
9.20 – 9.40: Helen Taylor - Is measuring inbreeding depression in wild populations of highly 
inbred, bottlenecked species worthwhile? 
9.40 – 10.00: Alex Knight - Gene-flow and genetic structure of the Nigerian Cameroon 
Chimpanzee 
10.00 – 10.20: Danielle Hannan - Genetic structure and population connectivity in the New 
Zealand tuatua Paphies subtriangulata (Bivalvia: Mesodesmatidae) 
10.20 – 10.40: Cilla Wehi - Artefacts, biology and bias in museum collection research 
 
10.40 – 11.00: Morning tea 
 
Session 2: Chair – Mary Morgan-Richards 
11.00 – 11.20: Keith King - Phylogeography and evolution of melanism in the alpine stone 
weta 
11.20 – 11.40: Victoria Twort - Comparative reproductive transcriptomics of New Zealand 
weta 
11:40 – 12.00: Mike Gemmell - Inferring the late Quaternary phylogeography of 
Pseudopanax crassifolius using microsatellite DNA analysis 
12:00 – 12:20: Narongrit Muangmai - Phylogeographic patterns of the marine alga 
Bostrychia intricata from New Zealand 
 
12.20 – 1.20: Lunch 
 
Session 3: Chair – Joe Zuccarello 
1.20 – 1.40: Luke Dunning - The evolution of cold tolerance in the endemic New Zealand 
stick insect fauna using RNA-Seq: counts, pathways and selection 
1.40 – 2.00: Michael Bartlett - Evolution and maintenance of body colour polymorphism in 
Bombus ruderatus in New Zealand 
2.00 – 2.20: Rachel van Heugten - Insect affairs: an investigation of tree weta genetics on 
Banks Peninsula 
2.20 – 2.40: Briar Smith - Speciation in ground weta (Hemiandrus) 
2.40 – 3.00: Marie McDonald - Distribution and taxonomic status of Hemiandrus 
‘waimakariri’ 



 
 

 
3.00 – 3.20: Afternoon tea 
 
Session 4: Chair – Cilla Wehi 
3.20 – 3.40: Chau-Phing Ong - Examining plant-pollinator specificity between different 
forms of the spider orchid Nematoceras trilobum and fungus gnats (Family: Mycetophilidae) 
3.40 – 4:00: Arash Rafat - Molecular ecology and systematics of New Zealand lichens in the 
genus Usnea 
4:00 – 4.20: Ilina Cubrinovska - Hybridisation and population genetic study of the black 
robin and the Chatham Island tomtit 
4.20 – 4.40: Yann-David Varennes - DNA from aphid parasitoid remnants in hosts and its 
agro-ecological applications 
 
4.40 – North vs. South Island football match 
6.00 – Dinner 
8.00 – Quiz 
Later: Light trapping, invertebrate collecting, etc. 
 
Sunday 2nd December 
 
8.00 – 9.00: Breakfast 
 
Session 5: Chair – Rod Hitchmough 
9.00 – 9.20: Sam Brown - spider: an R package for the analysis of species identity and 
evolution, particularly DNA barcoding 
9.20 – 9.40: Benjamin Myles - Guilds, dispersal strategies, and biogeography: exploring the 
Menegazzia-Trebouxia lichen symbiosis 
9.40 – 10.00: Hamish Patrick - The taxonomy of the New Zealand black mountain ringlet 
butterflies 
10.00 – 10.20: Ben Wiseman - What are beetles to rocks and mountains? A phylogenetic 
investigation of Protodendrophagus (Coleoptera: Silvanidae: Brontini) across the Southern 
Alps of New Zealand 
10.20 – 10.40: Paul McBride - The effect of population size on rates and patterns of 
molecular evolution in New World passerine birds 
 
10.40 – 11.00: Morning tea 
 
Session 6: Chair – Hannah Buckley 
11.00 – 11.20: Rob Smissen - Hybridisation and speciation in New Zealand beech 
(Nothofagus subgenus Fuscospora) 
11.20 – 11.40: Dagmar Goeke - Support of biological control with molecular tools: the study 
of genetic diversity in Tradescantia (Commelinaceae), an introduced weed in New Zealand 
 
11.40 – 12.00: Prize for best student talk, discussion of next year’s venue, other business 
12.00 – 1.00: Lunch 
From 1.00: Clean up and depart 

 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Talk abstracts  



 
 

The role of forest fragmentation on the dispersal ability of an endemic mayfly, 
Coloburiscus humeralis 
 

Matt Wallace 

 
University of Canterbury 
 
Mayfly species, such as Coloburiscus humeralis, are an important component of freshwater 
ecosystems in New Zealand and around the world. As well as often being crucial 
intermediary links in food webs, species of mayfly larvae provide a number of vital in stream 
functions that contribute to ecosystem health, such as assisting in the breakdown of coarse 
particulate organic matter (CPOM). The threat to viable mayfly populations from habitat 
destruction, chemical and nutrient additions from agricultural land use has had considerable 
attention in the New Zealand setting. However, little work has been done on the potential 
effects of habitat fragmentation on the ability of these insects to disperse between streams. 
To study the amount of dispersal occurring between streams in a fragmented high country 
agricultural landscape has historically relied upon capturing adult imago in streamside sticky 
traps and nets. However, modern genetic techniques such as Amplified Fragment Length 
Polymorphisms (AFLPs) allow not only a better estimation of dispersal rates, but also 
provide information on the health and robustness of each population. Such information will 
help conservation managers prioritise stream refurbishment projects, to those that are 
close enough to source streams where population reestablishment is possible. 



 
 

Is measuring inbreeding depression in wild populations of highly inbred, bottlenecked 
species worthwhile? 
 

Helen Taylor 
1
, Kristina Ramstad 

1
, Marty Kardos

2
 

 

1 Allan Wilson Centre for Molecular Ecology and Evolution, Victoria University of Wellington 
2 Montana Conservation Genetics Lab, University of Montana, Missoula, MT, USA  
 
Understanding the effects of inbreeding depression is important for viability assessment and 
effective management of rare and endangered species, but measuring inbreeding in such 
species remains challenging.   Highly inbred species that have experienced severe bottleneck 
events typically lack the behavioural pedigree information, high levels of genetic diversity 
and large population sizes (and thus sample sizes) required to estimate inbreeding.  This 
raises the question of whether investing resources into research in this area is worthwhile 
for conservation managers and, if so, what the best approach might be.  We modelled the 
statistical power of varying numbers of simulated microsatellite markers to build a pedigree 
for the measurement of individual inbreeding coefficients and detecting inbreeding 
depression in the little spotted kiwi (Apteryx owenii).  This species has experienced a recent, 
severe bottleneck and exhibits extremely low genetic variation. Our analyses indicate that 
the number of markers required to build a pedigree for a species of this nature with any 
reasonable degree of accuracy is prohibitively large and that alternative measures would 
need to be considered to investigate inbreeding in such cases. Alternative approaches such 
as pairwise relatedness may hold promise for estimating inbreeding in this species and 
those with similar histories. Ultimately, we aim to build a best practice recommendation for 
conservation managers wishing to invest in genetic measures as part of their rescue 
strategies. 



 
 

Gene-flow and genetic structure of the Nigerian Cameroon Chimpanzee 
 

Alex Knight, Hazel Chapman, Marie Hale  

 
University of Canterbury 
 
In Taraba state, Nigeria the endangered subspecies of chimpanzee Pan troglodytes ellioti is 
mainly confined to Gashaka Gumti National Park (GGNP).  Southwest of the park exist two 
forest reserves one protected, Ngel Nyaki, and one unprotected, Akwaizantar.  The 
landscape of Taraba is punctuated with smaller forest fragments that exist between GGNP 
and these reserves.  Current population size estimates suggest approximately 1000 
individuals remain within GGNP.  In contrast estimates at Ngel Nyaki indicate only 12-16 
individuals.  Population sizes at Akwaizantar and the remnant forest fragments remain 
unknown.  If the populations outside of the park have become isolated then we may expect 
to see an increase in inbreeding.  When the population size is low such as that at Ngel Nyaki, 
this may significantly increase the risk of extinction of the chimpanzee communities residing 
there.  The aim of this study is to examine whether inbreeding is significantly higher within 
the putative isolated population of Ngel Nyaki and its neighbour Akwaizantar, and to 
examine any patterns to the genetic structure of the populations if they exist.  Sex biased 
dispersal, as is thought to occur in other subspecies of chimpanzee, but untested in 
P.t.ellioti will also be investigated.  Faecal sample have been collected from seven forest 
fragments ranging from the centre of GGNP, its periphery, to the reserves outside of the 
park.  To examine these factors we are employing the use of microsatellite and 
mitochondrial DNA markers. 
  



 
 

Genetic structure and population connectivity in the New Zealand tuatua Paphies 
subtriangulata (Bivalvia: Mesodesmatidae) 
 

Danielle A. Hannan, Ritchie, P.A., Gardner, J.P.A., Bell, J.J. 

 
School of Biological Sciences, Victoria University of Wellington 
 
The tuatua (Paphies subtriangulata) is a widespread and common bivalve characteristic of 
New Zealand surf beaches. The species is popular as a recreational and customary catch, 
and there is much potential for growth as a commercial fishery. Yet little is known about the 
stock structure and patterns of connectivity among populations of this species. My research 
aims to address these questions by developing microsatellite DNA markers and using these 
markers in an investigation of the genetic structure of tuatua populations from around New 
Zealand. Results suggest that population structure is modest. Estimates of short term 
migration rates indicate that connectivity patterns may be temporally variable. However 
estimates of migration on a longer time scale show high levels of connectivity among 
populations, as would be expected for an organism living in a relatively continuous ‘open 
coast’ habitat. Not only will this research provide valuable information for the management 
of this species, but it will also contribute to a growing body of knowledge on how 
populations are structured in the New Zealand marine environment, and help us understand 
some of the processes responsible for producing the patterns of population structure we 
observe; all of which are overall goals of our research program. 



 
 

Artefacts, biology and bias in museum collection research 
 

Priscilla Wehi, Hemi Whaanga, Steve Trewick 

 
Institute of Natural Resources, Massey University 
  
Museum collections are increasingly subjected to scientific scrutiny, including molecular, 
isotopic and trace element analyses. Recent advances have extended analyses from natural 
history specimens to historical artefacts. We highlight three areas of concern that can 
influence interpretation of data derived from museum collections; sampling issues 
associated with museum collection use, methods of analysis, and the value of cross 
referencing data with historical documents and datasets. We use a case study that focuses 
on kiwi (Apteryx spp.) feather samples from valuable 19th century Māori cloaks in New 
Zealand to show how sampling and analysis challenges need to be minimised by careful 
design. We argue that aligning historical records with scientific data generated from 
museum collections significantly improves data interpretation. 



 
 

Phylogeography and evolution of melanism in the alpine stone weta 
 

Keith King 

 
University of Otago 
 
The alpine stone weta, Hemideina maori, is a large orthopteran found in sub-alpine and 
alpine areas of South Island. Phylogeography in H. maori will be examined using both 
mtDNA and nuclear markers. Four main scenarios to explain the distribution and timing of 
isolation of H. maori populations will be explored. The first scenario is a late Pliocene/early 
Pleistocene isolation of populations associated with uplift of alpine areas with only limited 
admixture between populations on different ranges. Second, that there was a Pleistocene 
isolation of populations in northern and southern parts of South Island caused by glaciation 
that eliminated suitable habitat in central South Island. Third, that localized glacial refugia 
allowed H. maori to survive Pleistocene glaciation over its current range, with subsequent 
re-colonization of glaciated areas. Fourth, there may have been a late Holocene population 
constriction caused by mammalian predation.  
 
Additionally, melanic H. maori have been found at several places, forming a hybrid zone in 
the Rock and Pillars Range. This study will examine whether melanic weta form a 
monophyletic clade throughout the sampling area. Alternatively, mountain ranges may form 
monophyletic groups, indicating repeated evolution of melanism driven by local ecology. 
Hybrid zones may coincide with original tree-lines, driven by a leaf-litter terrestrial habitat 
favouring melanic forms, and open subalpine habitat the larger, striped form. The exact 
position of tree-lines will be examined using phytoliths (plant cell microfossils). 



 
 

Comparative reproductive transcriptomics of New Zealand weta 
 

Victoria G Twort
1,2,3

, Richard D Newcomb
1,2,4

 and Thomas R Buckley
1,2,3 

 

1 Landcare Research, Auckland 
2 University of Auckland 
3 Allan Wilson Centre for Molecular Ecology and Evolution 
4 The New Zealand Institute for Plant & Food Research Ltd, Auckland 
 
Weta from the Othopteran family Anostostomatidae are an iconic part of the New Zealand 
fauna. Within this family, there are approximately 56 species which fall into five genera. 
Many of the tree (Hemideina) and giant (Deinacrida) weta species are classified as being 
threatened. However, despite a widespread interest in these species, current genomic 
resources are lacking. We aimed to address this issue by using next-generation sequencing 
(Roche 454) to identify genes involved in reproduction and potentially speciation, expressed 
in male reproductive tissues of two tree weta (H. thoracica and H. crassidens). De novo 
assembly of transcripts resulted in putative gene sets of 41,554 and 25,523 non-redundant 
sequences for each species, respectively. Within these datasets, a number of genes were 
identified, a proportion of which have been implicated in reproductive processes in other 
insects, while others have no known identity. Of these, 11 candidates were selected for 
downstream evolutionary analysis. Candidate genes were Sanger sequenced across 
individuals from H. thoracica, H. crassidens and D. mahoenui, with the aim of investigating 
patterns of nucleotide substitution at synonymous and non-synonymous sites. These 
analyses revealed that for at least one candidate reproductive gene is under positive 
selection at a number of sites. 



 
 

Inferring the late Quaternary phylogeography of Pseudopanax crassifolius using 
microsatellite DNA analysis 
 

M.R. Gemmell 
1
, L.R. Perrie 

2
, L.D. Shepherd 

2
, G.C. Zuccarello 

1
 

 

1 School of Biological Sciences, Victoria Universtiy Wellington 
2 Collections & Research, Museum of New Zealand Te Papa Tongarewa, Wellington 
 
Pseudopanax crassifolius, (Lancewood), an iconic New Zealand tree species, is widespread 
throughout the country. This distribution is likely to have changed dramatically as New 
Zealand's climate changed during the Pleistocene and Holocene. During periods of maximal 
glaciation many species were restricted to small areas known as refugia. Historically these 
refugia were interpreted as occurring at lower latitudes where it was warmer, and once 
conditions became favourable, species dispersed back into higher latitudes. As more studies 
are undertaken and understanding becomes clearer, we are discovering that the story is 
likely to be more complicated. Evidence suggests that some species were able to survive in 
multiple small cryptic refugia throughout their interglacial ranges.  We are examining the 
phylogeography of P. crassifolius by screening ten microsatellite loci and a chloroplast 
haplotype in samples from throughout its range.  Our preliminary data indicate that the Fst 
of P. crassifolius populations sampled show evidence of moderate differentiation and 
Structure analysis indicates a defined South Island cluster with a less defined North Island 
grouping. As further data are collected and analysed patterns of genetic differentiation 
between populations should become clearer. These patterns will provide insight into the 
processes that have shaped the genetic makeup of P. crassifolius since the Last Glacial 
Maximum and allow comparison to other species.  New Zealand remains a very dynamic 
environment with both human and naturally mediated changes. If we understand the 
phylogeography of New Zealand species we can be better predict how species may react to 
future changes and determine where to target the conservation effort. 



 
 

Phylogeographic patterns of the marine alga Bostrychia intricata from New Zealand 
 

Narongrit Muangmai, Joe Zuccarello  

 
School of Biological Sciences, Victoria University of Wellington 
 
Intraspecific phylogeographic studies of marine algal species are very preliminary in New 
Zealand. While most of the initial studies of phylogeographic structure have been done in 
brown seaweeds, few studies have demonstrated the phylogeography in other algal groups. 
The marine red alga Bostrychia intricata is widely distributed throughout the Southern 
hemisphere and locally common in New Zealand. We employed DNA sequence data of the 
cytochrome oxidase subunit 1 (COI) mitochondrial gene to determine phylogenetic diversity 
and phylogeographic patterns of B. intricata. Phylogenetic analysis revealed five distinct 
evolutionary lineages (1 – 5), three of which were found in New Zealand. Among New 
Zealand populations, a total of nine mitochondrial haplotypes of three lineages (2, 4 and 5) 
were observed. The common ancestral and most widespread haplotype was 2A, which 
found in six of ten sampling areas. High haplotype diversity was encountered in Moa Point, 
Wellington, with 3 three lineages found. Our molecular data strongly support the putative 
cryptic speciation of B. intricata and the sympatric coexistence of different lineages. Further 
studies are necessary to explain the mechanism facilitating the coexistence of these cryptic 
species.  



 
 

The evolution of cold tolerance in the endemic New Zealand stick insect fauna using RNA-
Seq: counts, pathways and selection 
 

Luke T. Dunning
1,2,3

, Alice B. Dennis
1,3

, Brent J. Sinclair
4
, Richard D. Newcomb

2,3,5
, Thomas 

R. Buckley
1,2,3 

 

1 Landcare Research, Private Bag 92170, Auckland, New Zealand 
2 School of Biological Sciences, University of Auckland, Auckland, New Zealand 
3 Allan Wilson Centre for Molecular Ecology and Evolution, New Zealand 
4 Department of Biology, The University of Western Ontario, London, ON, Canada N6G 1L3 
5 The New Zealand Institute for Plant & Food Research Limited, Auckland, New Zealand 
 
The continued struggle for survival in the mutable environment is a major driving force of 
adaption and ultimately evolution. Temperature is a critical variable affecting the 
geographic distribution of many organisms. The relatively young New Zealand alpine habitat 
provides the perfect opportunity to elucidate the mechanisms that species adapt to a novel 
environment. Cold shock experiments coupled with RNA-Seq have been employed to 
ascertain which genes are differentially expressed between populations and species as a 
result of low temperature. These candidate cold tolerant genes have subsequently been 
validated through qPCR. The large amount of sequence data produced by the 454 and 
Illumina sequencing has also facilitated marker development to target specific genes and 
pathways. In total, 29 species of Lanceocercata stick insects were used to investigate the 
extent of natural selection on the glycolytic pathway with; tropical vs. temperate, lowland 
vs. alpine and winged vs. apterous species. Site and codon based maximum likelihood tests 
revealed all genes to be predominately evolving under purifying selection. However, 
evidence of positive selection was detected across the pathway. The Pgi locus itself is of 
particular interest being multicopy in Lancerocercata, with both copies exhibiting similar 
patterns of selection.  



 
 

Evolution and maintenance of body colour polymorphism in Bombus ruderatus in New 
Zealand 
 

Michael Bartlett
1
, Marie Hale

1
, Roddy Hale

2 

 

1 University of Canterbury 
2 Lincoln University 
 
The maintenance of genetic variation in the face of natural selection and drift is a central 
topic for evolutionary biology. By studying variation in a trait between individuals of the 
same species we can assess the maintenance of genetic variation within populations. The 
bumblebee species Bombus ruderatus is highly polymorphic with respect to body colour, 
with individuals ranging from substantially yellow/white to individuals that are almost 
totally black (melanic forms).  
Several mechanisms could potentially maintain colour polymorphism within a species or 
population. Melanism in insects has been linked to both thermoregulation and desiccation 
rates. The frequency of melanic individuals could be associated with natural selection over 
an environmental gradient. Polymorphism within a population could then be maintained by 
gene flow between populations with different selective pressures. Alternatively, the 
variation in body colour could be due to phenotypic plasticity, in which case the variability in 
body colour would not reflect genetic variation. 
The first aim of this research is to establish if the frequencies of different colour morphs in 
populations of B. ruderatus are correlated with spatial variation in abiotic and biotic 
variables. These included temperature, sunshine and rainfall as well as forage species used 
and the relative abundances of other Bombus species. The second aim is to determine the 
genetic structure of these populations using microsatellite markers to assess levels of gene 
flow between populations. The third aim is to assess the level of phenotypic plasticity. This 
research will contribute to our understanding of the way in which evolutionary forces act 
upon genetic variation. 



 
 

Insect affairs: an investigation of tree weta genetics on Banks Peninsula 
 

Rachel van Heugten
1
, Marie Hale

1
, Roddy Hale

2
, Mike Bowie

2 

 

1 University of Canterbury 
2 Lincoln University 
 
Recently, hybridisation has been increasingly recognised as contributing to the extinction of 
species; with the risk especially high for rare species hybridising with more common species. 
Such risks have raised concerns for the Banks Peninsula tree weta, Hemideina ricta, which is 
restricted to the eastern half of Banks Peninsula and in some areas lives in sympatry with 
the more widespread Canterbury species, H. femorata. The two species share similar 
morphology, mating behaviour, chromosome structure and no apparent distinguishing calls 
or pheromones. While a previous genetics study found evidence of hybridisation between 
these two species, in order to adequately assess the risk hybridisation poses to their 
continued conservation, a more detailed study was undertaken. Furthermore, as with many 
other native species H. ricta and H. femorata have also suffered habitat loss. Deforestation 
on Banks Peninsula was extensive, with less than 1% of the old growth forest left by the 
1920s. Studies of other tree weta species have found that dispersal of adults between forest 
patches is limited, which could leave isolated populations more prone to a loss of genetic 
diversity and the fixation of deleterious alleles. Landscape genetics is a recent area of study 
that endeavours to link ecological processes to genetic patterns. Maps of changes in forest 
cover since European settlement will enable the investigation of a possible correlation 
between deforestation and genetic patterns of the weta species. Understanding the risks of 
hybridisation and the impact of the environment on gene flow will allow for more informed 
conservation decisions.  
  



 
 

Speciation in ground weta (Hemiandrus) 
 

Briar Smith, Steve Trewick, Mary Morgan-Richards 

 
Phoenix Lab, Ecology Group, Massey University, Palmerston North 
 
Why does diversity vary among taxon groups and places? Some features of organisms make 
them more prone to speciation e.g. strong sexual selection; while other properties may 
open up new adaptive zones and prevent extinction. The genus Hemiandrus (ground weta) 
consists of approximately 40 species (most of which are undescribed) and is the most 
speciose of all New Zealand Anostostomatid genera. My research explores the question: 
why are there so many species of ground weta?  Ground weta have various traits that 
indicate that they are or were subject to strong sexual selection such as nuptial gifts and 
female morphological adaptations for receiving nuptial gifts. Ground weta also have 
distributions of traits that suggest adaptive radiations, such as variation in ovipositor size 
and maternal care. My research uses molecular and morphometric tools to study the 
evolutionary relationships among Hemiandrus species and help delineate species 
boundaries.  This data will be used to address questions about the role of selection in the 
speciation of Hemiandrus.  



 
 

Distribution and taxonomic status of Hemiandrus ‘waimakariri’ 
 
Marie McDonald, Robert H. Cruickshank 

 
Department of Ecology, Lincoln University 
 
The ground weta genus Hemiandrus (Ander, 1938) has caused numerous identification 
problems influenced by poor descriptions and confusion. There are numerous species of 
Hemiandrus yet to be described. Within the Poulter region (Arthurs Pass) there is a ground 
weta that is on the Department of Conservation’s ‘data deficient’ list (Hemiandrus 
‘Waimakariri’). Research was carried out between, 2009-2012 to relocate this weta, as it has 
not been collected since 1968 when only one specimen was found. Numerous surveys have 
been undertaken at Aeroplane flat (Poulter valley) and in the Craigieburn area. A weta 
fitting the description of Hemiandrus ‘waimakariri’ has been found at Craigieburn. However, 
we are unable to confirm that this is the missing Poulter ground weta Hemiandrus 
‘Waimakariri’.  
We sequenced 664 base pairs of the ‘DNA barcoding’ region of the mitochondrial gene 
cytochrome c oxidise I (COI) from specimens collected from Craigieburn, Lake Lyndon, 
Blenheim, Woolshed Creek, Twizel, Denniston Plateau, and Porters Pass. We then combined 
our results with those available on GenBank. Our results suggest that the Lake Lyndon 
ground weta represents a separate species; however the relationship between this and 
Hemiandrus ‘Waimakariri’ is still unresolved.  
  



 
 

Examining plant-pollinator specificity between different forms of the spider orchid 
Nematoceras trilobum and fungus gnats (Family: Mycetophilidae) 
 

P. Ong
1
, A.W. Robertson

1
, M. Morgan-Richards

1
, C.A. Lehnebach

2 

 

1 Massey University Institute of Natural Resources Ecology Group, Palmerston North 
2 Museum of New Zealand Te Papa Tongarewa, Wellington 
 
My MSc research is part of a wider project that seeks to assess the potential role of plant-
pollinator interactions in facilitating the diversification and reproductive isolation in the 
New Zealand endemic spider orchid, Nematoceras trilobum. My study aims to examine 
plant-pollinator interactions between different spider orchid forms and their prospective 
pollinators, the fungus gnats. The objective is to determine whether plant-pollinator 
specificity exists between morphologically distinct forms of N. trilobum and these primitive 
dipterans. To date, there have been some different-sized fungus gnats found dead, stuck in 
the stigma of the various forms of Nematoceras flowers, as the gnat sought to exit the 
nectarless orchid. Such an occurrence would benefit neither plant nor pollinator, which 
hints that a degree of plant-pollinator specificity is needed for a successful relationship 
between the two. Eggs and larvae have also been found on the labellum of the flowers, and 
these have been preserved for identification purposes. DNA barcoding will be used to 
determine the species of these eggs and larvae, and whether they match the same species 
of the adult fungus gnats known to have visited the different orchid forms. My research is 
ongoing, and here I will present some preliminary results gathered from pollination 
experiments and insect observations thus far. 



 
 

Molecular ecology and systematics of New Zealand lichens in the genus Usnea 
 

Arash Rafat, Hannah Buckley, Hayley Ridgway, Robert Cruickshank 

 
Department of Ecology, Lincoln University 
 
Usnea is one of the most taxonomically difficult lichen genera and consequently not well-
studied. The 28 New Zealand Usnea species named in the Flora of New Zealand Lichens are 
thought to be a very preliminary count. This study applies several molecular approaches to 
improve our understanding about this cryptic genus: (1) Morphologically identified 
specimens were obtained from a herbarium to establish a DNA barcoding system for New 
Zealand Usnea spp. to facilitate the identification of species in this genus. (2) Molecular 
identification of photobionts was carried out using algal specific primers to improve 
understanding of the algal photobionts. (3) Phylogenetic data were produced based on 
sequences of the fungal internal transcribed spacer (ITS) of the ribosomal DNA (rDNA) for a 
variety of South Island Usnea specimens and these were analysed using a species 
delimitation procedure (GMYC). The results of this study (1) confirmed the complicated 
taxonomy of these species by showing several herbarium or/and GenBank database 
misidentifications, (2) identified Trebouxia jamesii as the most common (> 80%) photobiont 
of Usnea spp. in New Zealand, and (3) suggested that there may be more than 28 species 
within the South Island alone. 



 
 

Hybridisation and population genetic study of the black robin and the Chatham Island 
tomtit 
 

Ilina Cubrinovska, Marie Hale, Melanie Massaro 

 
University of Canterbury 
 
Hybridisation caused by habitat destruction and modification is a major problem for the 
conservation of endangered species all over the world. Endangered species that are 
sympatric with closely related species are especially prone to extinction because small 
population size may cause limited mate choice and can encourage hybridisation between 
the two species. Continuous hybridisation and backcrossing may lead to introgression and 
eventual genetic extinction of the rarer species. Black robin (Petroica traversi) is endemic to 
the Chatham Islands and is one of the rarest and most intensively inbred species of birds in 
the world that exist in the wild as all surviving individuals derived from a single breeding pair 
30 years ago. After years of intensive species recovery effort, including cross-fostering 
programme using the closely related Chatham Island Tomtit (Petroica macrocephala 
chathamensis), the number of birds have stabilised but other possible problems have been 
identified. There had been a few reports of suspected hybrids that are thought to be the 
offspring of a black robin that was cross-fostered by tomtits and later mated with a tomtit 
itself. In this study, I use microsatellite markers to assess the degree of hybridisation 
between the two species, as well as determine the genetic diversity of the black robin 
populations. The results of this study will provide important information that can facilitate 
and improve future conservation programs for this highly inbred and endangered species. 



 
 

DNA from aphid parasitoid remnants in hosts and its agro-ecological applications 
 

Yann-David Varennes
1
, Stephane Boyer

2
, Steve D. Wratten

1
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With the objective of implementing reliable agro-ecological studies of oilseed rape aphids, 
my PhD research includes the development of practical methods of DNA detection and 
identification. This talk presents a method to detect DNA of parasitoids and hyper-
parasitoids of oilseed rape aphids, along with its potential uses and limitations. The method 
is based on the extraction of DNA from aphid mummies, which are the empty aphid exo-
skeleton left behind after parasitoid emergence. One main challenge is the detection and 
amplification of DNA from remnants of parasitoid and hyper-parasitoid tissue, due to the 
small quantity and probably degraded quality of available DNA. Identification of samples will 
be done by classical sequencing coupled with single-stranded conformation polymorphism 
(SSCP) banding pattern analysis, the latter shortcutting the sequencing step and reducing 
the cost of the analysis of large sample numbers. The use of parasitoid remnants in hosts 
could be used in other trophic systems and be an informative and efficient way of studying 
inter-guild interactions. 



 
 

spider: an R package for the analysis of species identity and evolution, particularly DNA 
barcoding 
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We present the R package "spider" (SPecies IDentity and Evolution in R) that provides 
customisable, user-friendly functions for calculating a diverse range of summary statistics 
essential for DNA barcoding, taxonomy, and analysis of species-level evolution. Until now, 
analyses of DNA barcode data have been carried out on multiple platforms, and often using 
piecemeal software applications and exploration of large datasets is limited by the 
availability of pre-programmed functions. The statistical programming language R, is a 
powerful, flexible and free environment for the analysis of a wide range of data, including 
nucleotide sequences. 
 
The package includes a novel sliding-window method for objectively evaluating 
discriminatory power across mini-barcode regions, an approach recommended for designing 
primers in degraded-DNA studies. In addition, spider also provides a suite of the more 
standard statistics for use in DNA barcoding, including: identification success rates using 
nearest neighbour, distance threshold, or neighbour-joining criteria; calculation of 
intraspecific and nearest non-conspecific neighbour distances; descriptive statistics (e.g. 
haplotype frequency); cumulative (false positive/negative) error analysis; inter-group 
permutation tests; character-based population aggregation analyses. We also include 
functions for producing publication-quality graphics of frequently used analyses, such as 
saturation plots and illustrations of the barcoding gap. 
 
Spider is available as a stable version from the Comprehensive R Archive Network (CRAN; 
http://cran.r-project.org) and as a development version from R-Forge (http://spider.r-
forge.r-project.org). It is intended that further developments of the package will include 
additional methods for the analysis of DNA, morphological and spatial data. 

http://cran.r-project.org/
http://spider.r-forge.r-project.org/
http://spider.r-forge.r-project.org/
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symbiosis 
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Only recently has the ability to study the separate evolutionary histories of lichen 
mycobionts (fungi) and photobionts (algae) become feasible. With taxon-specific primers for 
several genes now obtainable for both groups, studies investigating the evolutionary 
ecology of lichenisation are now within reach. Here, such methods were employed on the 
lichenized ascomycete genus Menegazzia and its green algal photobiont Trebouxia. To 
achieve this 113 collections were made across 15 Menegazzia species throughout New 
Zealand and Australia. The fungal phylogeny was constructed using the nuclear ITS and 
nuclear ef1α, and the algal phylogeny using the nuclear ITS and chloroplastic rbcL. The 
evolutionary histories of both groups were then compared for similarity, under the 
assumption that high levels of topological concordance would suggest co-evolution, and low 
levels would suggest ‘algal switching’ (the same photobionts shared by distantly related, but 
proximal, mycobionts). The results are in agreement with several other recent studies 
investigating lichenisation: genus-wide co-evolution is not supported. Algal diversity is found 
to be much lower than fungal diversity, with the most common photobiont, Trebouxia 
jamesii, involved in symbiotic relationships with several different Menegazzia species. 
However, in contrast to most other studies, there is also evidence for fungal-algal specificity 
within some clades. These patterns are discussed in light of photobiont guilds, dispersal 
strategies, and biogeography. 



 
 

The taxonomy of the New Zealand black mountain ringlet butterflies 
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The black mountain ringlet butterfly is endemic to the scree slopes of the South Island 
Mountains and has a unique ecology. Several potential new species were identified based 
on morphology and this was tested by the sequencing of the mitochondrial gene COI and 
the nuclear region ITS2. The resulting molecular phylogenies supported the species status of 
some morphotypes but not others. The implications of this research on the taxonomy of 
these species are discussed. 



 
 

What are beetles to rocks and mountains? A phylogenetic investigation of 
Protodendrophagus (Coleoptera: Silvanidae: Brontini) across the Southern Alps of New 
Zealand 
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Protodendrophagus is a uniquely alpine genus of the beetle family Silvanidae.  Other 
members of the family are typically lowland, forest-dwellers. Protodendrophagus antipodes 
Thomas 2003 was described from a male holotype from Nelson National Parks and female 
paratypes from Kahurangi National Park. Initially, due to low specimen numbers, the 
paratype specimens were thought to represent sexual dimorphism. The recent discovery of 
additional specimens indicates that the geologically isolated female paratypes represent a 
new undescribed species. To test this hypothesis, we employed molecular techniques, 
specifically phylogenetic analysis of the barcoding region of mtDNA cytochrome c oxidase 1 
(CO1), and two ribosomal genes, internal transcribed spacer 2 (ITS2), and the D1-D2 subunit 
of 28s. After testing the data for sources of conflict such as saturation and non-stationary 
base composition, Bayesian phylogenies support the genetic separation of the specimens 
from the Kahurangi area. Additionally, CO1 identifies a third group of genetically divergent 
Protodendrophagus from the north eastern Marlborough. Based on morphological and 
molecular data the Kahurangi group is suggested to be a new species, whereas further work 
including calibration should be conducted to determine the cause of the genetic divergence 
within the genus. 
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What drives the tempo of molecular evolution? This fundamental question lacks definitive 
answers, despite more than half a century of research. A key insight—now 40 years old—is 
that the strength of natural selection operating within a population should co-vary with 
population size. Because most mutations that affect organismal fitness have a negative 
effect and a proportion of these should fall into the ‘nearly neutral’ category, it is expected 
that small populations should evolve relatively fast. However, despite development on the 
theoretical level, investigations of evolutionary rates in natural populations of differing sizes 
have shown weak and even contradictory results. Until now, it has been unclear if 
assumptions of the theory, such as the distribution of mutation effects, or aspects of study 
design are the cause. Here, using the range sizes of New World birds as a proxy for 
population size and, exploiting the advances in phylogenetic methods and sequence 
availability, we demonstrate the 40-year-old nearly neutral theory does indeed operate in 
natural populations to accelerate molecular evolution in mitochondrial coding sequences. 
Further, for the first time, a correlation is presented between population size and both the 
effectiveness of selection and overall rates of DNA sequence evolution. These results 
highlight the value in model adequacy and dense taxon sampling, even when using a 
relatively weak proxy for effective population size. However, much variation in rates of 
molecular evolution remains unexplained, and demonstrations of similar patterns in other 
clades and regions are needed before a general pattern can be assumed. 
  



 
 

Hybridisation and speciation in New Zealand beech (Nothofagus subgenus Fuscospora)        
 

Rob Smissen, Peter Heenan, Sarah Richardson 
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The New Zealand species of Nothofagus subgenus Fuscospora are a closely related and 
inter-fertile group with overlapping distributions that have long been recognised to 
hybridise in nature. Although hybrid fertility has been demonstrated for some combinations, 
hybrids can be cryptic. In the absence of hard evidence, speculation about the extent of 
gene flow among the species has proliferated, along with a view that the taxa are arbitrary 
divisions of a coenospecies. The development of microsatellite markers for these trees has 
allowed for the first time rigorous tests of the frequency of hybridisation and the extent of 
gene-flow among the species and an independent test of taxonomic boundaries based on 
morphological characters. We find that reproductive isolation among the species is stronger 
than has been hypothesised and suggest that speciation has occurred via divergent natural 
selection in different environments (ecological speciation). The two varieties of N. solandri 
(N. solandri var. solandri and N. solandri var. cliffortioides) may represent this process. 
  



 
 

Support of biological control with molecular tools: the study of genetic diversity in 
Tradescantia (Commelinaceae), an introduced weed in New Zealand 
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Tradescantia fluminensis is a naturalised invasive weed in New Zealand that often 
dominates ground cover within forest remnants. This dense, perennial herb prevents 
regeneration of many native plants and also has the potential to cause a corresponding 
decline in invertebrate diversity. Further weedy Tradescantia taxa have established in New 
Zealand such as T. aff. fluminensis “Big” and T. albiflora, but little is known about the genetic 
diversity and reproductive biology of Tradescantia in New Zealand. This knowledge is crucial 
to a successful biological control program. 
We performed traditional DNA sequence analysis, genome sizing (Flow Cytometry and 
chromosome counts), and developed microsatellite markers (simple sequence repeat (SSR)) 
via construction of a 454 sequence library. Our aims were to: 

(I) study the genetic diversity of naturalised Tradescantia sp. in New Zealand,  
(II) compare New Zealand material to that from its native range in South America 

(Brazil), and  
(III)  identify the most likely source populations for the T. fluminensis invasion.  

This knowledge will be of utility for researchers looking for biocontrol agents in the native 
range, and improve our understanding of population genetic variation within Tradescantia. 
In addition this has helped to resolve taxonomic and phylogenetic relationships within the 
genus.  
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Investigating the diet of an endangered carnivorous landsnail using next generation 
sequencing  
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The study of food webs is of major importance in ecology; however, feeding is sometimes 
difficult to observe or quantify for species that are rare, very small, aquatic or nocturnal. The 
assessment of such species’ diet often relies on the study of prey remains (e.g., arthropod 
cuticle) in predator gut contents or faeces. However, this method often lacks precision at 
the species level, and is not applicable for soft-bodied prey such as snails, slugs, 
earthworms, etc. The development of molecular techniques targeting prey DNA remaining 
in the guts and faeces predators appears to be a good alternative. As it is based on DNA 
barcoding, this approach is both very precise in terms of species identification and 
applicable to soft-bodied prey.  
We used next-generation sequencing (454-pyrosequencing) to analyse the diet of 
Powelliphanta augusta, an endangered carnivorous landsnail endemic to New Zealand that 
was suspected to feed mainly on earthworms. This technique is capable of sequencing many 
thousands of DNA fragments simultaneously from mixed samples, which allows molecular 
identification of all prey species in a single faecal sample. 
Although earthworm tissue was not detectable in snail faeces, earthworm DNA was still 
present in sufficient quantity for molecular tools to detect and analyse it. Based on faecal 
samples collected from 40 landsnails, our results provide a complete map of the earthworm-
based diet of P. augusta. These results are helping to ensure that snails translocated to new 
areas have access to an appropriate range of prey species, enhancing their likelihood of 
survival. 
  



 
 

Islands in the sky:  Fine scale conservation genetics and biogeography of Powelliphanta 
land snails 
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Populations of the predatory landsnail Powelliphanta spp. on the West coast of South 
Island, New Zealand are geographically isolated from one another on mountain 
ranges/peaks.  Two alternative explanations for their high altitude and fragmented 
distribution are (1) anthropocentric habitat modification and (2) natural prehistoric 
processes. Because of their ecological and biodiversity importance, understanding the 
drivers of population partitioning is essential for their taxonomy and management. Genetic 
signal for these alternatives was examined using a combination of mitochondrial and 
nuclear data in concert with spatial and ecological information. 



 
 

Using next-generation sequencing (ddRAD) to compare genetic diversity among 
populations of Placostylus land snails 
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Placostylus snails on New Caledonia are an important commercial species but are declining 
there as they have done in New Zealand. MtDNA sequence data support substantial 
reduction in the number of recognized species within Placostylus and have improved our 
understanding of the distribution of diversity (Trewick et al. 2009). These mtDNA data are 
not however sufficient for conservation planning. Generating multi-locus nuclear makers for 
population genetic studies of non-model organisms used to be expensive in both time and 
money, but new sequencing technology now enables us to develop markers and genotype 
populations simultaneously. Using a modified version of the double digest restriction-site 
associated DNA sequencing method (ddRAD; Peterson et al. 2012) we have developed a 
reduced genome library from multiple populations of Placostylus snails within New 
Caledonia and New Zealand. With a single lane/run of high throughput DNA sequencing 
(Illumina platform) we expect to generate and genotype ~10, 000 SNP markers for >300 
individual New Caledonian and New Zealand snails. This data will allow us to determine fine 
scale population genetic structure in the Placostylus snails. As well as quantifying genetic 
diversity between regions we will compare population size estimates based on direct counts 
with genetic estimates of population size. Our results will help with management of these 
snails in New Caledonia as well as increasing our understanding of genetic diversity levels 
among populations and environments. 
  



 
 

Genomic and physiological responses to ocean acidification in a key Antarctic mollusc 
species, the Antarctic scallop (Adamussium colbecki) 
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Global climate change has resulted in increased amounts of ocean carbon dioxide, leading 
to a measurable decrease in ocean pH since the industrial age. This ocean acidification (OA) 
is predicted to have profound implications on marine organisms and ecosystems, especially 
those that calcify (in a process known as biomineralization), including shellfish species. 
Antarctic marine biota, due to low carbonate saturation levels are hypothesised to be 
sensitive to further pH change. Yet, presently not much is known about the molecular 
processes involved in biomineralization in marine species, including molluscs. My present 
research aims to investigate the effects that OA may have on a sentinel Antarctic species, 
the Antarctic scallop, Adamussium colbecki. This will be achieved through the use of 
functional genomics-based approaches to measure changes in gene expression of key genes 
involved in or related to biomineralisation and stress responses from scallop tissue samples 
harvested from simulated OA experiments. Gene expression profiling gives us a powerful 
tool to begin to understand how the physiology of marine calcifying organisms is likely to 
change in the face of a more acidic ocean. This work will provide enhanced understanding of 
predicted OA impacts on Antarctic biota and ecosystems, pivotal to the future 
environmental management of this region. 
  



 
 

Genetic studies on thermal adaptation and membrane saturation in Antarctic fish 
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The impact of climate change is dictated by an organism’s ability to alter its gene expression 
in response to environmental variation. However, understanding how organisms adapt to 
thermal change is lacking. Polar organisms like Antarctic fish serve as ‘canaries in a 
coalmine’, with assessment of their adaptive capacity subsequently providing a useful 
monitoring system to detect real time environmental responses. Such fish with their 
supposed narrow thermal tolerance may have limited adaptive potential to rising 
temperatures. They also favour unsaturated fatty acids for metabolism and within 
membranes, invoking a key role for the desaturase enzyme steraoyl-COA-desaturase (SCD). 
Polyunsaturated fatty acid (PUFA) synthesis is catalyzed by SCD allowing a mechanism for 
membrane properties to be altered depending on environmental temperature. My PhD 
research aims to better understand linkages between lipid saturation and thermal 
adaptation. SCD will be cloned and characterized from two key Antarctic notothenioids and 
two non-Antarctic relatives. We will examine fatty acid composition and gene expression 
level changes of SCD and other gene targets in response to thermal acclimation. This project 
will contribute to understanding of thermal adaptive theory and climate change prognoses 
for biota, enhancing New Zealand’s contribution to integrative research on life in extreme 
environments.  
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