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Workshop information 
 
 
The workshop will run on Zoom. Link to join the workshop: 
 
https://us02web.zoom.us/j/84480448441?pwd=dzNrY2t0elRwVzcrSTZhY3dOMHpKZz09 
Meeting ID: 844 8044 8441 
Passcode: CLIMGEN22 
 
 
The workshop includes presentations from invited speakers, presentations from abstract 
submissions, Q&A sessions and breakout room discussions.  
 
We will use MURAL to facilitate recording of the discussions during breakout sessions.  
 
The workshop is split into morning and afternoon sessions to accommodate participants 
across different time zones. Talks will be recorded and shared with registered workshop 
participants via our Slack workspace.  
 
You should have received an invitation to join the #ClimGen22 Slack workspace. You can 
use this space to view recorded talks, ask questions, discuss relevant topics and network 
with other participants. 
 
You will find a channel for each day of the workshop as well as an announcement, a help, a 
social media and a general channel. Feel free to ask any questions in the respective Slack 
channel of the day and reply to questions with the “reply” function rather than a new 
message, to create a thread that is easier to follow. 
 
Please use the hashtag #ClimGen22 when Twitting about the workshop. 
 
We ask everyone to be respectful and polite to each other whilst using the Zoom chat, Slack 
workspace and MURAL board, and keep messages professional. These workspaces will be 
monitored for safeguarding purposes. Most of all, enjoy the workshop and exchanges you 
will have with fellow participants and speakers. 
 
 
Help videos 
Slack – https://www.youtube.com/watch?v=4R09JmW_F64&t=1s  
MURAL – https://www.youtube.com/watch?v=mhslj4-OSRM&t=2s  
 
 
If you have technical problems during the workshop, please email  
Aada Orava: events@britishecologicalsociety.org  
  



Workshop Schedule 
 

13-Sep 
  

Day 1 Session 1: Methods to assess vulnerability to 
climate change using genomic tools 

Chair Orly Razgour 
Facilitators Regina Kolzenburg, Tin Hang (Henry) Hung, Charlotte Ndribe 

Time 
(GMT+1)   
09:00–09:05 Welcome & housekeeping 

09:05–09:28 Invited speaker: Ary Hoffmann (University of Melbourne, Aalborg University) 

  

Genetics of climate change adaptation: a brief historical perspective from 
Drosophila 

09:28–09:50 Invited speaker: Line Bay (Australian Institute of Marine Science) 

  

Methods to assess the temperature tolerance of reef-building corals and their 
application to conventional and active coral reef management 

09:50–10:00 1A-1: K. Murray 

  
Using population genomics to assess past and present phylogeography in a 
climate change sentinel, Aloidendron dichotomum Masson. 

10:00–10:10 1A-3: Wu Huang 
  Using nuclear DNA sequencing for accurate plant species identification 
10:10-10:15 Q&A 
10:15–10:25 Break 

10:25–10:50 Invited speaker: Chris Barratt (iDiv) 

  

Life on the edge: assessing intraspecific vulnerability to global change by 
integrating environmental, ecological and molecular data 

10:50–11:00 1A-5: Rebekah A. Oomen 

  
Genomic reaction norms inform predictions of plastic and (mal)adaptive 
responses to climate change 

11:00-11:10 1A-7: Anne Margrete Leiros Nilsen 

  
The chloroplast methylome of the kelp Saccharina latissima is population-specific 
and altered by laboratory cultivation 

11:10-11:15 Q&A 
11:15–11:20 Intro to breakout session 
11:20–11:45 Breakout Session 
11:45–11:55 Reporting from Breakout Session 
11:55–12:00 Summary 

 



13-Sep 
  

Day 1 Session 2: Methods to assess vulnerability to 
climate change using genomic tools 

Chair Brenna Forester 
Facilitators Regina Kolzenburg, Tin Hang (Henry) Hung, Orly Razgour, Charlotte Ndribe 

Time 
(GMT+1)   
15:00–15:05 Welcome & housekeeping 

15:05–15:28 Invited speaker: Kristen Ruegg (Colorado State University) 

  
Validating genomic offset to improve climate change predictions 

15:28–15:50 Invited speaker: Thibaut Capblancq (Université Grenoble-Alpes) 

  
Modeling the genotype ~ environment relationship in a climate change context 

15:50–16:00 1P-1: Annie Guillaume 

  
Investigating local adaptation at multiple spatial scales: a case study using an 
alpine plant 

16:00–16:10 1P-3: Klervi Lugué 

  
Quantifying the role of phenotypic plasticity and adaptation in the thermal 
response of Pinctada sp. 

16:10-16:15 Q&A 
16:15–16:25 Break 

16:25–16:50 Invited speaker: Steven Franks (Fordham University) 

  

Evolve and resequence studies in natural and experimental populations reveal 
genomic responses to drought in an annual plant 

16:50–17:00 1P-5: Matthew G. DeSaix 

  
Highlighting forecasting uncertainty due to novel climate conditions in genetic-
environment association models 

17:00–17:10 1P-7:  Sara González-Delgado 
  Evidence of local adaptation to ocean acidification in the sea urchin Arbacia lixula 
17:10-17:15 Q&A 
17:15–17:20 Intro to breakout session 
17:20–17:45 Breakout Session 
17:45–17:55 Reporting from Breakout Session 
17:55–18:00 Summary 

 
 
 
 



14-Sep 
  

Day 2 Session 1: Evidence of genetic adaptation and 
responses to climate and climate change 

Chair Tin Hang (Henry) Hung 

Facilitators 
Regina Kolzenburg, Orly Razgour, Charlotte Ndribe 

Time 
(GMT+1)   
09:00–09:05 Welcome & housekeeping 

09:05–09:28 Invited speaker: Lesley Lancaster (University of Aberdeen) 

  
Genetic signatures of range expansion in a model damselfly 

09:28–09:50 Invited speaker: Carla Sgro (Monash University) 

  

How do we capture the complexity of genetic adaptation to climatic change 
using genomic data? 

09:50–10:00 2A-1: Magena Marzonie 
  The effect of marine heatwaves on heat tolerance in corals and their symbionts  
10:00–10:10 2A-3: James Gilbert 

  
Local Adaptation and Genome-wide DNA Methylation in the Endangered Loggerhead Sea 
Turtle 

10:10-10:15 Q&A 
10:15–10:25 Break 

10:25–10:48 Invited speaker: Jon Bridle (University College London) 

  

How does evolution increase ecological resilience? Genomic and ecological 
studies of climate change responses in UK butterflies 

10:48–11:10 Invited speaker: Ann-Marie Waldvogel (University of Cologne) 

  
The two perspectives on temperature when studying climate adaptation 

11:10–11:20 2A-4: Melissa Minter 

  
Buffering climate-driven extinctions in a montane butterfly: are there genetic 
refuges? 

11:20–11:25 Intro to breakout session 
11:25–11:45 Breakout Session 
11:45–11:55 Reporting from Breakout Session 
11:55–12:00 Summary 

 
 
 
 
 



14-Sep 
  

Day 2 Session 2: Evidence of genetic adaptation and 
responses to climate and climate change 

Chair Regina Kolzenburg 
Facilitators Brenna Forester, Tin Hang (Henry) Hung, Orly Razgour, Charlotte Ndribe 

Time (GMT+1)   
15:00–15:05 Welcome & housekeeping 

15:05–15:28 Invited speaker: Sally Aitken (University of British Columbia) 
  Slow lives in the fast lane: Genomics of climate adaptation in conifers 

15:28–15:50 Invited speaker: Jorge Ramos (Falkland Islands Fisheries Department) 

  Population genetic signatures of a recent marine range extension 

15:50–16:00 2P-1: Samridhi Chaturvedi 

  
Climatic similarity and genomic background shape the extent of parallel adaptation 
in Timema stick insects 

16:00–16:05 2P-2: Joshka Kaufmann 

  
Contemporary evolutionary dynamics of Atlantic salmon and their scope for 
adaptation to multiple anthropogenic stressors including climate change 

16:05–16:10 2P-3: Luis Rodrigo Arce Valdés 

  
The evolutionary outcomes of climate change-induced hybridization in insect 
populations 

16:10-16:15 Q&A 
16:15–16:25 Break 

16:25–16:50 Invited speaker: Chris Funk (Colorado State University) 

  

Predicting vulnerability to climate change by linking environmental heterogeneity 
to genetic and phenotypic variation in mountain stream frogs 

16:50–17:00 2P-5: Constance E. Bolte 

  
Integrating ecological and evolutionary-based methods to quantify influences of 
climate to genetic diversity and divergence for two pine species  

17:00-17:10 2P-6: Mariana Mira Vasconcellos 

  
Evaluating the impact of historical climate and early human groups in the Araucaria 
Forest of Eastern South America 

17:10–17:20 2P-7: Maribet Gamboa 

  
Parallel gene expression changes reveal genetic plasticity induced by the 
temperature gradient in seven stonefly species 

17:20-17:25 Q&A 
17:25–17:30 Intro to breakout session 
17:30–17:50 Breakout Session 
17:50–17:55 Reporting from Breakout Session 
17:55–18:00 Summary 



15-Sep 
  

Day 3 Session 1: Applications in policy, conservation 
management and monitoring 

Chair Orly Razgour 
Facilitators Regina Kolzenburg, Tin Hang (Henry) Hung, Charlotte Ndribe 

Time 
(GMT+1)   
09:00–09:05 Welcome & housekeeping 

09:05–09:28 Invited speaker: Chris Brauer (Flinders University) 

  
Conservation genomics of pygmy perches in south-eastern Australia 

09:28–09:50 Invited speaker: Olivier Broennimann (University of Lausanne) 

  

Prioritizing areas for genetic/genomic sample collection based on environmental 
marginality 

09:50–10:00 3A-1: Erica S. Nielsen 

  
Eco-evolutionary dynamics of a climate driven range expansion of the owl limpet, 
Lottia gigantea 

10:00–10:10 3A-2: Courtney Gardiner 

  
Predicting the fisheries of the future: applying genomic tools and distribution 
models to commercially exploited fishes in the southeastern Atlantic 

10:10-10:15 Q&A 
10:15–10:25 Break 

10:25–10:50 Invited speaker: Rajeev K. Varshney (Murdoch University) 

  

Genomics-assisted breeding for developing climate-change ready and nutrition-
dense crops 

10:50–11:00 3A-3: Romina Henriques 

  
Distinct interspecific and intraspecific vulnerability of coastal species to global 
change 

11:00-11:05 3A-4: Christophe Patterson 

  
Interspecific behavioural interference and range dynamics in Hetaerina 
damselflies 

11:05–11:15 3A-5: Carlos Leiva 

  

Supporting conservation management with comparative phylogeography and 
population genomics: Towards a network of connected marine protected areas 
around Antarctica 

11:15–11:20 Q&A 
11:20–11:25 Intro to breakout session 
11:25–11:45 Breakout Session 
11:45–11:50 Reporting from Breakout Session 
11:50–12:00 Discussion: next steps 

 



15-Sep 
  

Day 3 Session 2: Applications in policy, conservation 
management and monitoring 

Chair Brenna Forester 
Facilitators Regina Kolzenburg, Tin Hang (Henry) Hung, Orly Razgour, Charlotte Ndribe 

Time 
(GMT+1)   
15:00–15:05 Welcome & housekeeping 

15:05–15:28 Invited speaker: Sean Hoban (The Morton Arboretum) 

  

Conserving genetic diversity to help species survive climate change... without 
having genetic data 

15:28–15:50 Invited speaker: Shawna Zimmerman (U.S. Geological Survey) 

  

The road to understanding conservation implications of genome-wide divergence 
for two avian specialists: Greater sage-grouse and White-tailed ptarmigan 

15:50–16:00 3P-1: Yucheng Wang 

  
Arctic Ecosystem Evolution in Last 50,000 years Revealed by Ancient 
Environmental Genomics 

16:00–16:10 3P-2: Jilda Alicia Caccavo 
  Climate genomics of Antarctic toothfish (ClimGenAT) 
16:10-16:15 Q&A 
16:15–16:25 Break 

16:25–16:50 Invited speaker: Jessica Wright (United States Department of Agriculture) 

  
Post-fire reforestation in California: using information about climate change and 
genomics to inform seed transfer 

16:50–16:55 3P-3: Abhiraj Chakraborty 

  
Effects of intraspecific genetic diversity in the acclimatory response to ocean 
acidification in the sponge Cinachyrella alloclada  

16:55–17:05 3P-4: Mélanie Roy 
  Soils as past, present and future observatories of climate change? 
17:05–17:15 3P-5: Andrew Jasonowicz 

  
Leveraging genomic approaches to investigate population dynamics of Pacific 
halibut (Hippoglossus stenolepis) in the northeast Pacific Ocean 

17:15-17:20 Q&A 
17:20–17:25 Intro to breakout session 
17:25–17:45 Breakout Session 
17:45–17:50 Reporting from Breakout Session 
17:50–18:00 Discussion: next steps 

 
   



Invited speakers abstracts 
 

 
Ary Hoffmann 
 
School of BioSciences, University of Melbourne; Department of Chemistry and Bioscience, 
Aalborg University, Australia 
 
https://blogs.unimelb.edu.au/pearg/home/ 
 
 
Genetics of climate change adaptation: a brief historical 
perspective from Drosophila 
  
Early research on climate change adaptation with Drosophila focused on quantitative 
genetic studies of populations along climate gradients and genetic markers including 
inversions that varied along these gradients, with evidence of some repeatable changes for 
markers both in space and time. Coupled with the results of selection experiments, these 
approaches provided early evidence of adaptive potential and the potential importance of 
structural variants, but comparative analyses across Drosophila species also highlighted the 
sharp interspecific differences in species responses particularly for desiccation, and 
highlighted a general limited capacity to adapt to high temperature extremes. Subsequent 
genomic and transcriptomic comparisons across gradient ends and in selection experiments 
led to the identification of many additional candidate genes and gene families potentially 
involved in climate change adaptation but also emphasized some of the problems involved 
in interpreting -omics data. These findings provide a background for current ongoing work 
on climate change genomics in Drosophila.  
 
 
Date: 13th Sep 2022 
Time: 9:05 (GMT+1) 
  
 

  



Line Bay 
 
Reef Recovery, Restoration and Adaptation Team. Australian Institute of Marine Science, 
Townsville, Australia 
 
https://www.aims.gov.au/about/our-people/dr-line-bay 
Twitter: @LineKBay 
 
 
Methods to assess the temperature tolerance of reef-building 
corals and their application to conventional and active coral reef 
management 
 
Coral reefs are threatened from local and global stressors including gradually increasing and 
acute temperature events. For example, ambient temperatures on the Great Barrier Reef 
have increased by close to one degree over the past 150 years and seven bleaching events 
have been observed over the last 30. The legacy effects of historic emissions will contribute 
to further warming over the coming decades. Consequently, understanding the natural rates 
of coral adaptation to these environmental changes is at the heart of many conventional 
and adaptive management strategies. The potential enhancement of coral tolerance by 
accelerated evolution is the focus of multiple large R&D programs around the world. In this 
talk I will outline the opportunities and challenges faced when measuring adaptive variation 
in the heat and bleaching tolerance of corals. I will outline how tolerance is typically studied 
and identify advantages and limitations of the information obtained to understand natural 
or assisted adaptation. While we are fast gaining an appreciation of the extent of natural 
variation in heat tolerance of corals, the genomic basis and structuring of ecological and 
evolutionary mechanisms are not yet clear. I will argue that a multidisciplinary perspective is 
needed to understand how coral populations may adapt naturally and under active 
management regimes. 
 
 
Date: 13th Sep 2022 
Time: 9:28 (GMT+1) 
 

  



Chris Barratt 
 
iDiv (German Centre for Integrative Biodiversity Research) Halle-Jena-Leipzig, Germany & 
Naturalis Biodiversity Centre, Leiden, Netherlands. 
 
https://cd-barratt.github.io/ 
 
 
Life on the edge: assessing intraspecific vulnerability to global 
change by integrating environmental, ecological and molecular 
data 
 
Global change is affecting biodiversity in unprecedented ways, with environmental changes 
compounded by anthropogenic activities to introduce new selection pressures. Species 
responses to these pressures depend not only on the magnitude of change occurring, but 
also on the adaptive capacity of individuals and populations. To date, most climate change 
vulnerability assessments have focused at species level, lacking insights into population 
vulnerability, though this is beginning to change with the growing availability of large 
population level datasets. Assessing the adaptive capacity of populations and quantifying 
their vulnerability under future global change has therefore been a neglected area of 
biodiversity research. These insights are essential for conservation as they provide an early 
warning system to detect the initial signs of population and species declines. The ‘Life on the 
edge’ project integrates environmental (climate and landscape connectivity), molecular 
(neutral and adaptive diversity) and ecological (species distributions and traits) data, in an 
automated climate change vulnerability assessment framework applicable to multiple 
species and geographic regions. The project leverages a large number of recently published 
population level datasets, addressing an important knowledge gap in biodiversity and global 
change for multiple threatened and non-threatened species, linking with conservation goals 
aimed at maintaining or enhancing genetic diversity. 
 
Date: 13th Sep 2022 
Time: 10:25 (GMT+1) 
 
 

  



Kristen Ruegg 
 
Department of Biology, Colorado State University, Fort Collins, Colorado, 80521 USA 
 
https://sites.google.com/rams.colostate.edu/ruegglab/home  
Twitter: @birdgenoscape 
 
 
Validating Genomic Offset to Improve Climate Change Predictions 
 
The effects of climate change on biodiversity are forecast to be one of the leading causes of 
extinction over the next century. Species response to climate change may include range 
shifts, adaptation, phenotypic plasticity, and/or population decline.  While advances in 
ecological genomics have made it possible to begin investigating the potential for species to 
adapt to changing climate conditions, many uncertainties exist regarding the validity of 
model predictions.  Methods such as genomic offset rely on quantifying the difference 
between current gene-environment relationships and gene-environment relationships using 
models of future climate change to assess how much populations may need to adapt to 
changing climate conditions.  However, on their own these methods do not explain how 
past climate change may be responsible for current patterns of genetic diversity and fitness 
across populations.  In this talk I will review methods that our group has been using to 
validate genomic offset predictions using citizen science data, measures of fitness, 
hindcasting, and analysis of historical genetic samples.    
 
 
Date: 13th Sep 2022 
Time: 15:05 (GMT+1) 
 
 
  



Thibaut Capblancq 
 
Université Grenoble-Alpes, CNRS, Laboratoire d'Écologie Alpine, Grenoble, France 
 
 
Modeling the genotype ~ environment relationship in a climate 
change context 
 
The current global climatic crisis has begun affecting the entire biosphere, posing a serious 
threat to the health and persistence of climate-sensitive populations and species. At the 
same time, recent technological advancements give us access to massive quantities of data 
pertinent to biodiversity conservation (e.g., genome-scale DNA sequencing, high-resolution 
climate models) and new sophisticated computational tools that can take advantage of 
these data to identify conservation risks and opportunities under a changing climate. A key 
question is how to harness the predictive power of statistical algorithms to generate 
actionable predictions about which populations will be most heavily impacted by climate 
change, and how these losses could be mitigated. To address this question, scientists have 
been developing computational approaches that pair large genomic datasets with high-
resolution climate information to estimate the gene-climate relationship and identify 
populations most vulnerable under a changing climate. During this talk, I will describe how 
multivariate genotype-environment association (GEA) methods can (or could?) help 
informing conservation plans aiming at mitigating the negative impact of climate change on 
natural populations. 
 
 
Date: 13th Sep 2022 
Time: 15:28 (GMT+1) 
 
 
  



Steve Franks  
 
Department of Biological Sciences, Fordham University, Bronx, NY 10024, USA 
 
https://jjaros1.wixsite.com/sfrankslab 
 
 
Evolve and resequence studies in natural and experimental 
populations reveal genomic responses to drought in an annual 
plant 
 
Steven J. Franks1, Stephen E. Johnson1,2 
 
1Department of Biological Sciences, Fordham University, Bronx, NY 10024, USA 
2Department of Ecology and Evolutionary Biology, University of Michigan, Ann Arbor, MI 
48109, USA  
 
Understanding the genetic basis of contemporary evolutionary responses to climatic 
changes is a key goal of evolutionary ecology.  We evaluated genomic responses to multiple 
generations of drought in natural and experimental populations of the annual plant Brassica 
rapa using an evolve and resequence (E&R) framework.  We found rapid phenotypic 
changes in both natural and experimental populations such as shifts to earlier flowering, 
allowing drought escape.  Pooled sequencing of ancestral and descendant populations 
showed evolutionary shifts in many genes, some of which had annotations linked to drought 
response phenotypes.  However, the vast majority of genetic changes were unique to 
individual populations and did not occur in parallel, likely due to the polygenetic nature of 
adaptation in this system.  These results provide insights into the genetic basis of 
evolutionary responses to drought, and indicate that predicting responses of individual 
genes to climatic changes is likely to be challenging in many systems.  The results also 
highlight the utility of the E&R approach for understanding genomic responses to climatic 
changes. 
 
 
Date: 13th Sep 2022 
Time: 16:25 (GMT+1) 
 
  



Lesley Lancaster  
 
University of Aberdeen, Aberdeen UK 
 
https://www.abdn.ac.uk/sbs/people/profiles/lesleylancaster 
Tweeter: @Lancaster_LT 
 
 
Genetic signatures of range expansion in a model damselfly 
 
Range shifts represent one of the main responses to climate change in the Anthropocene, 
and are especially observed among small, ectothermic invertebrates with good dispersal 
abilities. We are investigating genetic signals at the expanding range edge in the common 
blue tailed damselfly (Ischnura elegans), which is rapidly range shifting to take advantage of 
newly suitable climates to the north of its previous range limit. Here I will present our 
results on how predicted genetic responses of drift, gene flow, and admixture, and genetic 
correlates of phenotypic shifts, play out in our system. Our data both confirm different 
aspects of established theory, such as the role of range shifts to increase dispersal potential 
and shuffle genetic variation, but also highlight opportunities for new research directions on 
the roles of landscape topography, sexual conflict, and release from selection to mitigate 
the genetic patterns observed. Our current research investigates parallelism in these 
processes among 4 independent expansion transects in Northern Europe. 
 
 
Date: 14th Sep 2022 
Time: 09:05 (GMT+1) 
 
 
  



Carla Sgro 
 
School of Biological Sciences, Monash University, Melbourne Australia 
 
 
How do we capture the complexity of genetic adaptation to 
climatic change using genomic data? 
  
Our initial understanding of the genetic basis of adaptation to climatic stress came from 
artificial selection and then experimental evolution experiments in model organisms such as 
Drosophila. Early mapping studies revealed 100’s of markers associated with evolved shifts 
in climatic stress resistance traits. More recent evolve and re-seq studies have similarly 
revealed complex polygenic and often idiosyncratic signals of adaptation at the genomic 
level, suggesting that predictions of climate adaptation based on genomic data alone may 
be fraught.  When we move beyond artificial selection/experimental evolution studies and 
perform genomic comparisons of species that vary in their sensitivity to climatic stress, we 
also see that complex genomic shifts have often accompanied divergence in climatic stress 
tolerance and other key traits.  On the other hand, despite many examples of range shifts 
driven largely by climate change, we have little insight into the genetic and genomic basis of 
these shifts.  I will discuss recent work that provides evidence for climatic adaptation and 
range shifts in Drosophila using genomic and phenotypic data as a way of highlighting the 
complexities that must be considered in our on-going attempts to understand and predict 
genetic responses to climate change. 
 
 
Date: 14th Sep 2022 
Time: 09:28 (GMT+1) 
  
  
 
  



Jon Bridle 
 
Centre for Biodiversity and Environment Research (CBER), Department of Genetics, 
Evolution and Environment, University College London, London, UK. 
 
https://www.ucl.ac.uk/biosciences/people/professor-jon-bridle   
Twitter: @jonrbridle 
 
 
How does evolution increase ecological resilience? Genomic and 
ecological studies of climate change responses in UK butterflies 
 
A key issue in climate change research is how evolutionary responses will affect ecological 
resilience. Rapid adaptation to ecological change should increase population fitness in the 
short term, as is seen in recent range expansion in response to climate change in the 
European butterfly Aricia agestis, which depends on rapid evolutionary in host plant 
preference. However, these adaptive shifts narrow the niche width of colonising 
populations and may reduce their resilience to future ecological change. I will discuss recent 
genomic studies of this system, and their interpretation. I will also introduce population 
genetic studies we are conducting across many more species in the UK, as well as in 
mainland Europe, in order to ask how evolutionary change affects species' ecological 
tolerances in time and space. 
 
 
Date: 14th Sep 2022 
Time: 10:25 (GMT+1) 
 
 
 
  



Ann-Marie Waldvoge 
 
Ecological Genomics Group, Institute of Zoology, University of Cologne, Germany. 
 
https://www.waldvogel-lab.com/ 
Twitter: @AmWaldvogel 
 
 
The two perspectives on temperature when studying climate 
adaptation 
 
Ambient temperature usually is the first environmental factor thought of when considering 
‘climate’.  The reason might be that we live in the ages of global warming, constantly facing 
raising temperatures. But when considered from the biological perspective, temperature 
also is the central factor because it affects organisms physiologically and on the level of 
biochemical processes – especially in ectothermic organisms. In this talk I will showcase that 
temperature can also have an impact on molecular evolution, either through genetic 
adaptation when temperature is acting as selection pressure, or through the fundamental 
process of mutational evolution and its direct dependence on temperature. 
 
 
Date: 14th Sep 2022 
Time: 10:48 (GMT+1) 
 
 
  



Sally Aitken 
 
Department of Forest and Conservation Sciences, Faculty of Forestry, University of British 
Columbia, Canada 
 
https://forestry.ubc.ca/faculty-profile/sally-aitken/  
Twitter: @SallyNAitken 
 
 
Slow lives in the fast lane: Genomics of climate adaptation in 
conifers 
 
Sally N. Aitken, Brandon M. Lind, Rafael C. Ribeiro, Dragana O. Vidacovic, Ian R. MacLachlan, 
Beth Roskilly, Colin R. Mahony, Hayley R. Tumas, Sam Yeaman 
 
Conifers are some of the longest living organisms on earth, and as a result, the rate of 
climate change they are experiencing per generation is very high. Local adaptation of 
populations to climatic conditions is common for widespread conifer species. Short- and 
long-term common garden experiments provide phenotypic data against which to validate 
genomic approaches to understanding climate adaptation and projecting responses to 
climate change. Targeted exome capture approaches have been highly informative for 
understanding the genomic basis of local adaptation in these giga-genomes. Genotype-
environment associations, genome-wide associations studies, and genetic offset projections 
all provide insights into climate adaptation in these species. I will use examples from several 
conifers in the Pinaceae including Douglas-fir (Pseudotsuga menziesii) and lodgepole pine 
(Pinus contorta) to illustrate and compare phenotypic and genomic evidence for local 
adaptation to climate. While adaptation to temperatures (and especially low temperatures) 
is a common signal in phenotypic and genomic data, local adaptation to precipitation 
regimes and phenotypic variation for adaptation to drought is considerably weaker. 
Genomic offset approaches for predicting the extent of maladaptation of local conifer 
populations under future climatic conditions have promise but results vary considerably 
depending on the geographic scope of populations used to build models. 
 
 
Date: 14th Sep 2022 
Time: 15:05 (GMT+1) 
 
 
  



Jorge Ramos 
 
Falkland Islands Fisheries Department; University of Tasmania 
 
 
Population genetic signatures of a recent marine range extension 
 
TBC 
 
 
 
 
Date: 14th Sep 2022 
Time: 15:28 (GMT+1) 
 
 
 
  



Chris Funk  
 
Department of Biology, Colorado State University, Fort Collins, CO, USA 
 
https://sites.google.com/view/funklab  
Twitter: @fieldgenomics 
 
 
Predicting vulnerability to climate change by linking environmental 
heterogeneity to genetic and phenotypic variation in mountain 
stream frogs 
 
W. Chris Funk1,2, Brenna R. Forester1,3, Amanda S. Cicchino1,2, Alisha A. Shah4, Cameron K. 
Ghalambor1,5, Jason B. Dunham6, Erin L. Landguth7, N. LeRoy Poff1,2 
 
1Department of Biology, Colorado State University, Fort Collins, CO, USA 
2Graduate Degree Program in Ecology, Colorado State University, Fort Collins, CO, USA 
3US Fish and Wildlife Service, Fort Collins, CO, USA 
4Kellogg Biological Station, Michigan State University, Hickory Corners, MI, USA 
5Center for Biodiversity Dynamics, Norwegian University of Science and Technology, 
Trondheim, Norway 
6Forest and Rangeland Ecosystem Science Center, US Geological Survey, Corvallis, OR, USA 
7School of Public and Community Health Sciences, University of Montana, Missoula, MT, 
USA 
 
Our goal is to uncover spatial patterns of vulnerability to climate change using an integrative 
framework that links environmental heterogeneity to genetic and phenotypic variation in 
resilience traits, an approach we term “landscape phenomics”. Our fundamental premise is 
that environmental variation ultimately generates phenotypic variation through plasticity 
and evolution, and this phenotypic variation mediates the vulnerability of populations to 
environmental change. We are currently applying this framework to understand spatial 
variation in thermal tolerance and vulnerability to climate change in coastal and Rocky 
Mountain tailed frogs (Ascaphus truei and A. montanus) by integrating environmental 
(temperature), genomic (SNP and whole genome resequencing), and physiological data. 
Preliminary genomic results indicate that populations are adapted to their local 
temperature regime. Moreover, thermal tolerance varies as a function of local temperatures 
and can change plastically to some degree in acclimation experiments. These early results 
suggest that both evolution and plasticity cause variation in this key resilience trait. Our 
ultimate goal will be to infer how this phenotypic variation, the mechanisms underlying it, 
and adaptive potential influence spatial patterns of vulnerability in the face of climate 
change. 
 
 
Date: 14th Sep 2022 
Time: 16:25 (GMT+1)  



Chris Brauer 
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The management of species threatened by rapidly changing climate can now benefit from a 
wealth of high-resolution genomic data that enables a better understanding of both 
demographic and adaptive evolutionary processes. Here we present a genomic examination 
of more than a decade of captive breeding, reintroductions, and monitoring aimed at 
restoring two species of pygmy perch to the lower Murray-Darling Basin in south-eastern 
Australia. I highlight the importance of initial efforts in using genetic data to manage the 
founding captive populations and outline the use of genomics in monitoring key genetic and 
demographic parameters of the captive and reintroduced populations. For both species, low 
inbreeding, and genomic diversity levels similar to the original wild populations were 
observed in the first generation in captivity. For southern pygmy perch, this has been 
maintained across at least eight generations following successful reintroduction to the wild. 
In contrast, initial Yarra pygmy perch reintroductions were unsuccessful, and I discuss the 
use of genomic data to inform a proposed genetic rescue project for the declining remnant 
captive population. 
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Genomic research on population vulnerability to climate change will help us to understand 
at molecular and physiological levels the impacts of changing environment. Broader 
application of genomic tools for detecting and monitoring climate impacts will require 
efficient studies that prioritize informing stakeholders and managers, in situations where 
the cost of range-wide studies is prohibitive. In some species, environmentally marginal 
populations can present high diversity at loci likely conferring adaptation to climate. The 
identification of environmentally marginal populations will facilitate stratified sampling 
designs that efficiently cover environmental gradients and provide opportunity to adapt 
sampling to include areas of high priority for stakeholders. We present an Environmental 
Marginality Index based on principal component analyses and kernel density functions to 
determine the distance of populations to the species climate niche margin. Current and 
future marginality, when mapped in geographic space, can indicate priority areas for 
targeted sample collection, efficiently capturing environmental variation necessary for 
identifying candidate loci for adaptation, and providing an empirical hypothesis for the 
distribution of adaptive lag under climate change. Identification of core and marginal areas 
will support communication with stakeholders, managers and planners, as well as indicate 
important routes for gene flow from valuable, locally adapted, marginal populations. 
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Genomics-assisted breeding for developing climate-change ready 
and nutrition-dense crops 
 
Crop improvement offers sustainable solutions for food production and food security in the 
form of high-yielding, nutritious crops that can cope up climate change. Innovative 
genomics and crop breeding techniques (e.g., marker-assisted selection, genomic selection, 
gene editing and speed breeding) have shown promise in enhancing crop performance. In 
this direction, we have decoded genomes and integrated advanced genome discoveries in 
crop improvement programs in several crops. Several high-yielding varieties with enhanced 
tolerance to biotic/abiotic stresses and higher nutrition have been developed in chickpea, 
pigeonpea and groundnut in India, Ethiopia, Kenya, Nigeria, etc. Translating crop 
productivity gains from genomics-assisted breeding in farmers' fields, however, require 
improved access to innovative technologies and their adoption by farming community. A 
robust seed system—delivering improved cultivars steadily to replace old cultivars— is 
plausible for adapting agriculture to climate change. This presentation will discuss the 
advances in genomics science, and opportunities and challenges of genomics-assisted 
breeding in improving agriculture, in context of climate change, to ensure food and nutrition 
security in developing countries.   
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Conserving genetic diversity to help species survive climate 
change... without having genetic data 
 
Can we assess genetic diversity status, and loss of adaptive capacity, for large numbers of 
species, quickly, without expensive and time-consuming genetic data? An understanding of 
genetic diversity status is a pressing need among policy makers and managers for the vast 
majority of species for which we lack genetic data (especially temporal data) due to expense 
and logistics. I will describe two possible approaches to this challenge which leverage non-
genetic data. The first approach regards "indicators" for genetic diversity, based on effective 
population sizes and genetically distinct populations. These indicators were presented by 
Hoban, Laikre, and colleagues in 2020, and are being tested and improved at the national 
scale, and presented to the Convention on Biological Diversity (CBD). The second approach 
regards ecogeographic summaries of how much of a species' range is conserved ex situ and 
in situ. This approach has been used for several years in the seed bank and botanic garden 
community to measure progress in safeguarding genetic diversity and in prioritizing species 
and populations, and is also considered by the CBD. Although these approaches have many 
imperfections, I argue that they help identify species experiencing genetic erosion, and 
make genetic concepts and issues approachable to non-geneticists. 
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The Road to Understanding Conservation Implications of Genome-
wide Divergence for Two Avian Specialists: Greater Sage-grouse 
and White-tailed Ptarmigan 
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The rapidly changing climate will expose specialist species of conservation and management 
concern to novel environmental conditions and thus unique challenges. Understanding the 
distribution of genetic variation, its relationship to the environment, and the associated 
putative gene functions can provide an indicator of the potential for populations to respond 
to a changing environment. We recently expanded our genomic resources for multiple 
wildlife species allowing us to better characterize adaptive divergence and gain novel 
conservation and management insight. We present the progression from understanding 
general neutral population divergence to understanding adaptive divergence for two related 
avian specialist species of conservation concern that are predicted to be further impacted 
by climate change: the sagebrush specialist greater sage-grouse and the alpine specialist 
white-tailed ptarmigan. 
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Post-fire reforestation in California: using information about 
climate change and genomics to inform seed transfer 
 
Fire is becoming more and more frequent in California. Post-fire reforestation is an 
important component of management across land ownerships. One important decision in a 
reforestation project is the selection of the source of seed to use. Historically, local seeds 
are used, based on the assumption that they will be locally adapted. However, in a changing 
climate, this may not be the case. Climate modeling can be used to help inform seed 
transfer in a changing climate, but genomic markers may provide more detailed and 
nuanced information about the ability of a seedling to perform in a given, but changing, 
climate. Here I describe ongoing research on these two approaches. 
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Using population genomics to assess past and present phylogeography in a 
climate change sentinel, Aloidendron dichotomum Masson 
 
1. K Murray, Stellenbosch University 
2. Prof Guy Franklin Midgley, Stellenbosch University 
3. Prof Wendy Foden, SANParks 
4. Dr Olwen Grace, Royal Botanic Gardens Kew 
5. Juan Viruel, Royal Botanic Gardens Kew 

 
Population declines observed in Aloidendron dichotomum have been attributed to climate 
change (CC) related increases in temperature and species distribution models predict an 
impossible range shift to track suitable climate by 2070.  The long-term study of A. 
dichotomum provides the most comprehensive example of a species range shift in Africa, 
and additions proposed in this talk will set a global standard for species-climate association 
studies. A mechanistic study of A. dichotomum’s biogeographic history is needed to 
understand declines and establish whether migration to projected habitat is possible. 
Temporal population dynamics can be estimated using genomic sequences, informing how 
climate may shape populations going forward. These efficient methods have been 
unavailable to researchers in the global South due to costs and lack of expertise. This MSc 
comprises a comprehensive literature review of data-rich investigations of the influence of 
climate on the phylogeography of species in arid south-west Africa, and two data-rich 
chapters aimed at assessing the past and present phylogeography of A. dichotomum using 
genomic sequences from across its range. Additionally, this project will genetically inform 
conservation interventions.
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Telling species apart is important but is often difficult. It is critical to get it right if we want to 
understand the global biodiversity, as to monitoring change, and manage that biodiversity. 
To address this challenge DNA barcoding has been developed which uses the information of 
DNA sequence for species identification. The standard plant DNA barcodes are based on a 
small amount of DNA from organelle genomes. The information they provide is limited 
compared to the massive genomic complexity of plants. Various studies over the last 30 
years have shown the ability of multiple unlinked nuclear markers to provide high 
discriminatory power in many plant groups, separating species, and infra-specific taxa. 
Access to the nuclear genome via high-throughput-sequencing now enables the generation 
of large amounts of comparable sequence data with high levels of variation from the 
(previously poorly characterised) nuclear genomes of plants. Data are being generated from 
reference genomes, resequencing studies, and various reduced representation sequencing 
methods. Thus, using nuclear sequence data for species discovery and specimen 
identification is becoming realisable.Here in this talk, building on the technical 
considerations for evaluating existing datasets to understand discriminatory power and the 
nature of genomic differences between plant species, we outline a simple research road 
map to support the development of a nuclear DNA barcode and illustrate its initial 
utilisation in two test datasets from target capture sequencing platform.



1A-5: Rebekah A. Oomen 
 
Genomic reaction norms inform predictions of plastic and (mal)adaptive 
responses to climate change 
 
1. Rebekah A. Oomen, University of Oslo & University of Agder 
2. Jeffrey A. Hutchings, Dalhousie University & University of Agder & Institute of Marine 

Research Flødevigen 

 
Genomic reaction norms represent the range of gene expression phenotypes (usually mRNA 
transcript levels) expressed by a genotype along an environmental gradient. Reaction norms 
derived from common garden experiments are powerful approaches for disentangling 
plastic and (mal)adaptive responses to environmental change in natural populations. By 
treating gene expression as a phenotype, genomic reaction norms enable exploring causal 
mechanisms underlying organismal responses to climate change across multiple levels of 
biodiversity. We provide the context, framework, and motivation for applying genomic 
reaction norms to study the responses of natural populations to climate change. We 
describe the utility of integrating transcriptomics with common-garden-gradient 
experiments under a reaction norm framework to answer fundamental questions about 
phenotypic plasticity, local adaptation, their interaction (i.e., genetic variation in plasticity), 
and adaptive potential. Our high-dimensional genomic reaction norm framework is 
presented within the context of polygenic climate change responses of structured 
populations with gene flow. It distinguishes plastic, differentially expressed (difference in 
reaction norm intercepts), and differentially plastic (difference in reaction norm slopes) 
genes. We highlight applications of these concepts and discuss how genomic reaction norms 
can be incorporated into a holistic framework to understand the eco-evolutionary dynamics 
of climate change responses from molecules to ecosystems.
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Kelps, large brown macroalgae, are important for the global carbon cycle, and are the 
foundations of some of the world's most productive and diverse ecosystems. Moreover, 
kelp aquaculture can be an environmentally sustainable source of food, feed, and valuable 
compounds. However, kelp forests and aquaculture production are threatened by rising sea 
temperatures and an increase in marine heatwaves. Epigenetic variation, such as DNA 
methylation, is a rapid mechanism for acclimation to environmental stressors. In particular, 
the chloroplast methylome may provide the potential for rapid acclimation to rising 
temperatures because the organelle is highly sensitive to heat stress. In brown algae, little is 
known about the chloroplast methylome beyond its documentation in a single kelp species. 
The objective of this study was to characterize variations in the Saccharina latissima 
chloroplast methylome in response to cultivation, temperature, and population differences. 
The results suggest that both cultivation and origin population affect the kelp's chloroplast 
methylome and, thus, may affect epigenetically controlled characteristics. This is an early 
step in understanding the role of chloroplast DNA methylation in the thermal acclimation of 
kelps. This knowledge may be applied in future efforts to epigenetically enhance kelp 
characteristics for production and restoration success under environmental stress.
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Understanding the degree of local adaptation can help predict how species are likely to 
respond to novel environmental conditions, particularly in the face of rapid anthropogenic 
climate change. Landscape genomic analyses are one tool to investigate local adaptation, 
where genetic variation is associated with environmental variables to detect candidate 
genes under selection. The development of landscape genomics has been spurred by 
improvements in resolutions of genomic and environmental datasets, increasing the power 
to search for putative genes under selection and to study local adaptation in non-model 
organisms. A current limitation of these Genome–Environment Association (GEA) methods 
lies in that most studies do not fully account for the appropriate spatial scale of 
environmental predictor variables. Indeed, the scale of predictor variables are known to 
affect model outcomes and subsequent interpretations of the study organism’s adaptation 
to their natural environments. To address this issue, we use a case study from an alpine 
plant to investigate the spatial scale of environmental variables by implementing multiscale 
frameworks into evolutionary ecology models. Our results highlight the importance of using 
a multiscale framework in landscape genomic studies to obtain a more complete 
understanding of how the environment is inducing local adaptation in alpine ecosystems.
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Thermal tolerance of organisms is genetically shaped, but still remains a plastic trait that can 
be modulated through adaptive phenotypic plasticity. In an area of unprecedented climate 
change, harnessing plastic potential is crucial, especially for ectotherms and sessile 
organisms living near their upper thermal limits, but its quantification remains challenging. 
While mathematical models for cumulative mortality already exist for some species and 
served in quantifying population selection pressure, these models only integrate additive 
injury processes triggered above critical temperature (Tc), and ignore individual’s ability to 
recover under variable – more ecologically valid environments. For the black-lipped oyster, 
Pinctada margaritifera, recent observations showed that i) the specie’s thermal optima is 
exceeded a large part of the year, ii) different populations show genetic divergence 
associated with specific thermal ecotypes, which iii) also manifest in the transcriptomic of 
the F1 generation of these ‘ecotypes’ reared in a ‘common-garden’. To elucidate the role of 
phenotypic plasticity and adaptation in the thermal response of Pinctada sp., we aimed at 
empirically quantifying the effect of both plastic and genetic variation on individual’s 
thermal performance. We favour an integrative framework relying on the concepts of 
thermal tolerance landscape and physiological tipping-points to determine species and 
population specific lethal and sub-lethal temperature range. Once defined the high-
resolution thermal setting, coupled with mechanistic observations (physiology & 
transcriptomic) and quantitative genomic designs, will allow i) designing appropriate 
experimental protocols to test and quantify acclimation or heat-hardening, ii) evaluate 
heritability and GxE across families and iii) model the response and the repair functions 
below Tc via split-dose protocols.  Such data should serve to predict impact of global 
warming and marine heat waves intensity and frequencies on natural populations and help 
orient resource management and conservation programs.
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Here, we integrate ecological and whole-genome sequencing data to describe how 
populations of an alpine specialist, the Brown-capped Rosy-Finch (Leucosticte australis) may 
be impacted by climate change. We sampled 116 Brown-capped Rosy-Finches from 11 
sampling locations across the breeding range. Using 429,442 genetic markers from whole-
genome sequencing, we described population genetic structure and identified a subset of 
436 genomic variants associated with environment. We modeled future climate change 
impacts on habitat suitability using ecological niche models (ENMs) and impacts on putative 
local adaptation using genetic-environment association models. We used the metric of 
niche margin index (NMI) to determine regions of forecasting uncertainty due to climate 
shifts to novel conditions. Comparing ENM and gradient forest models with future climate 
predicted suitable habitat contracting at high elevations and population allele frequencies 
across the breeding range needing to shift to keep pace with climate change. NMI revealed 
large portions of the breeding range shifting to novel climate conditions. Our study 
demonstrates that forecasting climate vulnerability from ecological and evolutionary factors 
reveals insights into population-level vulnerability to climate change that are obfuscated 
when either approach is considered independently. Importantly, we demonstrate the need 
to characterize novel climate conditions that influence uncertainty in forecasting methods.
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Ocean acidification (OA) negatively affects marine organisms with calcareous structures. 
However, species such as the sea urchin Arbacia lixula have been found living at several CO2 
seeps worldwide, despite their supposed vulnerability to acidification. Our study aims to 
explore genomic signs of adaptation to OA in A. lixula populations living along a natural pH 
gradient found at the coast of Fuencaliente (La Palma, Canary Islands, Spain). This natural 
laboratory offers an excellent opportunity to test the potential of this calcareous species to 
resist the predicted pH drops under the current OA scenario. To address this objective a 
total of 74 samples were collected from four sites affected by different levels of pHs (vent1 
= 8 to 7.4, vent2 = 8 to 7.6 transition1= 8.1 to 7.8, transition2= 8.1 to 7.9, control = around 
8.1). Genomic 2b-RADseq libraries were constructed with all individuals and sequenced in 
Illumina to identify single nucleotide polymorphisms (SNPs) for population genomics and 
adaptation analyses. A total of 14,883 SNPs were identified and 432 were correlated with 
the pH gradient according to redundancy analysis (RDA) and consequently, were considered 
potential SNPs candidates under selection. From these SNPs candidate and despite the short 
geographical distances among studied populations, a pattern of significant changes in 
genomic structure was found to be correlated with the pH gradient. By blasting these 
genomic sequences with the transcriptome of A. lixula, 17 annotated genes involved in 
relevant biological functions such as membrane function, growth and calcification were 
found. Our results suggest the existence of local adaptation in A. lixula populations to OA 
and its potential resistance to future acid oceans.
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Marine heatwaves are impacting marine organisms, including critical, reef-building corals 
which are sensitive to variation in temperature. Despite living near their upper thermal 
limits, mass bleaching events indicate considerable variation in heat tolerance among coral 
species, individuals and populations. However, we lack a clear understanding of how heat 
tolerance varies across populations spanning environmental gradients, or the genetic and 
environmental mechanisms that underpin increased tolerance. Here, we exposed corals to 
acute heat stress and calculated 50% bleaching responses (ED50) for three coral species 
across nine reefs. We found substantial variation in ED50 among coral populations, varying 
by 1-2 °C in heat tolerance. We then modelled 24 environmental variables against ED50 
values for each reef and species, and found a strong positive relationship between heat 
tolerance and mild heatwave exposure over 35 years (1986-2020). However, heat tolerance 
was negatively related to recent severe heatwaves (2016-2020). Molecular sequencing of 
coral symbiont communities revealed high structuring of genetic diversity by host species, 
latitude and thermal history. Localised variation in tolerance associated with thermal history 
and symbiotic genetic diversity provides evidence that marine heatwaves are selecting for 
tolerant individuals, populations and their symbionts, however, this adaptation is 
compromised by exposure to recent, severe heatwaves.
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Given the rate of climate change, evaluating the evolutionary potential of species is of 
primary conservation importance. Evolutionary potential can come from population 
structure, genetic diversity, and phenotypic plasticity. Understanding these processes will be 
critical in identifying which species are most at risk and in deploying resources to protect 
them. Sea turtles are particularly vulnerable to climate change because the sex of their 
offspring is strongly influenced by the temperature of the nest during a critical period of 
embryo development. Due to climate warming, it is predicted that globally over 90% of 
hatchlings will be female by the end of the century, posing risks to the viability of turtle 
populations. In this talk, I will introduce our research using whole-genome bisulfite 
sequencing data from the endangered loggerhead sea turtle (Caretta caretta). We 
investigate genetic and epigenetic signatures of local adaptation in samples taken from 60 
turtles nesting on four islands across the Cabo Verde archipelago. The island-specific 
methylation profiles we identify enable us to explore the complex interplay between genetic 
adaptation and a mechanism underlying phenotypic plasticity. I will discuss how quantifying 
the evolutionary potential of endangered species can improve management strategies as 
we attempt to mitigate the risks of extinction in the face of climate change.
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Many cold-adapted montane species are at risk from climate change, and have experienced 
extinctions at their warm low elevation range margins. Genetic diversity allows species to 
adapt to future changes, and so I use mitochondrial and ddRAD DNA sequencing and species 
distribution modelling to understand past, present and future distributions of genetic 
diversity of the montane butterfly Erebia epiphron across Europe, to highlight at risk 
populations. I find that long-term survival of populations during glacial/inter-glacial cycles 
has resulted in unique genetic diversity in current populations across mountain ranges in 
Europe, and I predict E. epiphron will lose 38%–64% of its range and 1-12 unique haplotypes 
under future climate change. In the UK, I find that Scottish and English (Lake District) 
populations are genetically distinct, and that Scottish populations harbour 20-25% more 
genetic diversity than English populations. I predict that Scotland will remain climatically 
suitable in future, and given its higher genetic diversity, these locations may support genetic 
refugia. Conservation interventions of at-risk populations in England will be necessary to 
ensure the survival of genetic diversity under future climate change.
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Evolution can repeat itself, resulting in parallel adaptations in independent lineages 
occupying similar environments. Moreover, parallel evolution sometimes, but not always, 
uses the same genes. Two main hypotheses have been put forth to explain the probability 
and extent of parallel evolution. First, parallel evolution is more likely when shared 
ecologies result in similar patterns of natural selection in different taxa. Second, parallelism 
is more likely when genomes are similar, because of shared standing variation and similar 
mutational effects in closely related genomes. Here we combine ecological, genomic, 
experimental, and phenotypic data with Bayesian modeling and randomization tests to 
quantify the degree of parallelism and its relationship with ecology and genetics. Our results 
show that the extent to which genomic regions associated with climate are parallel among 
species of Timema stick insects is shaped collectively by shared ecology and genomic 
background. Specifically, the extent of genomic parallelism decays with divergence in 
climatic conditions (i.e., habitat or ecological similarity) and genomic similarity. Moreover, 
we find that climate-associated loci are likely subject to selection in a field experiment, 
overlap with genetic regions associated with cuticular hydrocarbon traits, and are not 
strongly shaped by introgression between species. Our findings shed light on when 
evolution is most expected to repeat itself and how this approach can be relevant to study 
how organisms adapt to their local climate niches.
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Anthropogenic pressures can dramatically alter the demography and phenotypic 
composition of natural populations. Evolutionary dynamics can also be affected, but we 
currently lack understanding of patterns and drivers of contemporary evolution at a 
genomic and quantitative genetic level (i.e., the scope for future evolutionary responses). 
Without these insights, we cannot accurately predict future vulnerabilities. In order to 
understand the complex processes of adaptation to anthropogenic impacts in Atlantic 
salmon (Salmo salar), we will use a multidisciplinary approach to identify evolutionary 
responses of natural populations to climate change, also accounting for the multiplicative 
and interactive impact of other stressors such as overfishing and introgression with cultured 
fish. I will Exploiting novel analytical advances in ecological genomics and quantitative 
genetics using a six-decade long sampling programme from migrating Atlantic salmon in 
Ireland, we aim to (1) evaluate the relative contribution of climate to historical population-
level genetic and demographic changes in freshwater and marine environments and (2) 
assess the scope for evolution of ecologically-relevant traits. The study will provide timely 
and critical insights into the evolutionary dynamics of Atlantic salmon and their capacity to 
respond evolutionarily to environmental change, providing a basis for comprehensive advice 
for future conservation and management.
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Climate change can reduce, increase or shift the distribution ranges of species. When 
species experience a change in their distribution, they may come in contact with other 
closely related species. If complete reproductive isolation between these newly sympatric 
taxa has not been achieved hybridization can occur. Insects are a model group in which to 
evaluate the evolutionary consequences of climate-change induced hybridization due to 
their physiology being highly dependent on ambient temperature, their rapid adaptation 
capability and their world-wide distribution. We reviewed cases of insect hybridization as a 
consequence of climate change and their positive and negative outcomes in terms of 
biodiversity. Climate change has both created newly sympatric regions between formerly 
allopatric taxa and altered the dynamics of already developed hybrid zones. Lepidopterans, 
odonates, orthopterans and hymenopterans seem to be the insect orders more responsive 
to climate change in terms of range expansions and hybridization, while genetic 
introgression and hybrid zone formation were the most reported outcomes of climate-
induced hybridization. However, some of these patterns could be driven by publication bias. 
Special attention should be paid to vulnerable species threatened by hybridization and to 
pests, diseases vectors and venomous species that could affect human populations.
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Forest trees have long generation times and low migratory potential making them especially 
vulnerable to population fragmentation and reductions of genetic diversity due to 
insufficient tracking of niche optima and adaptational lags. Within clades of the genus Pinus, 
evolutionary histories appear to be riddled with hybridization, periods of isolation, and 
effective population size changes that co-occur with major shifts in climate. Quantifying the 
relative contributions of each of these factors to divergence and changes to genetic diversity 
requires a multidisciplinary approach involving historical species distributional modeling 
(SDM), demographic inference, and associations of genetic structure to climate and 
geography (e.g., RDA). Here, we focused on identifying drivers of divergence across two 
ecologically and economically valuable eastern North American pine species (Pinus pungens 
and P. rigida). We inferred demographic histories and found the recurrence of interspecific 
gene flow, as well as population size reductions during the last glacial period, to be 
important contributors to the mode and tempo of previously documented reproductive 
isolation between these species. Both SDM and RDA associated precipitation seasonality to 
niche and genetic differentiation. Quantifying the influences of past climate to geographic 
distributions and genetic diversity provides information foundational to predictive modeling 
and forest management planning.
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Early human groups and climate fluctuations of the Holocene and Pleistocene have been 
implicated in former expansions of the Araucaria Forest in Southern Brazil. Still, the timing 
of this expansion has never been estimated. To infer past range shifts and their drivers, we 
employed next-generation sequencing, machine learning techniques, and a comprehensive 
database of fossil pollen records in a study of demographic inference and paleo-distribution 
modeling of the Paraná Pine, the most dominant tree in this forest. We found that Araucaria 
angustifolia comprises two populations that expanded at different times: located in the 
Mantiqueira mountain chain, and the southern Brazilian plateau. The Southern population 
began to expand during the Last Glacial Period ~70k years ago, long before human arrival in 
South America. Still, the genetic analyses support that humans later impacted this 
population, showing lower genetic diversity, higher inbreeding, and high levels of gene flow 
over larger distances, with no isolation-by-distance pattern. It is possible that this resulted 
from human influence on seed dispersal and germination on the Southern Brazilian plateau. 
The Mantiqueira population, on the other hand, expanded only very recently (~3kya), 
coinciding with Holocene climatic changes and human settlements, although, to date, there 
is little archeological evidence of human impact on the Mantiqueira. The paleo-distribution 
models also suggest an early range expansion of the Araucaria Forest up until the cold and 
humid HS1 event (~16kya), when the range of the Forest was most widespread. The 
combination of genomic and spatial analyses suggests that both human and climatic 
controls played a role in the dynamics of the Araucaria Forest.
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Parallel gene expression changes reveal genetic plasticity induced by the 
temperature gradient in seven stonefly species 
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Latitudinal variation plays an important role in creating strong selection pressure for 
genomic variation that enables the survival and adaptation of organisms. By altering their 
patterns of gene expression, organisms can modify their adaptive potential to 
heterogeneous environmental conditions along a latitudinal gradient. Here, we investigated 
how seven stream stonefly species sampled from four geographical regions in Japan would 
differ in their responses to latitudinal variation by measuring gene expression (RNA-seq) 
differences within species and gene co-expression among species. Based on 622 differential 
expressed genes, we observed a high species-specific gene expression at higher latitudes 
suggesting high adaptive potential in colder regions, whereas similar expression patterns 
among species at lower latitudes suggested that stronger environmental stress is occurring 
in warmer regions. Weighted gene co-expression network analysis (WGCNA) identified 22 
genes with similar expression patterns among species, where respiration-related, 
metabolism, and developmental co-expressed genes acted in different environmental 
contexts along spatial scales leading to divergent adaptive responses to latitude. This study 
highlights the importance of considering multiple species when evaluating the 
consequences of environmental change on aquatic insect communities and possible 
mechanisms to cope with environmental changes.



3A-1: Erica S. Nielsen 
 
Eco-evolutionary dynamics of a climate driven range expansion of the owl 
limpet, Lottia gigantea 
 
1. Erica S. Nielsen, Department of Evolution and Ecology, University of California, Davis, CA, 

USA 
2. Samuel Walkes, Bodega Marine Laboratory, University of California Davis, CA, USA 
3. Eric Sanford, Bodega Marine Laboratory, University of California Davis, CA, USA 
4. Jacqueline Sones, Bodega Marine Laboratory, University of California Davis, CA, USA 
5. Richard Grosberg, Coastal and Marine Sciences Institute, University of California Davis, 

Davis, California, USA 
6. Rachael A. Bay, Department of Evolution and Ecology, University of California, Davis, CA, 

USA 

 
Rapid climatic change has multiple ecological consequences, with species range shifts being 
one of the most notable. While it is well known that ocean warming is causing poleward 
expansions, the influence of climatic anomalies on such expansions is less understood. Here, 
we investigate eco-evolutionary dynamics of the owl limpet, Lottia gigantea, which 
experienced rapid population increases within its northern range edge following a heatwave 
anomaly within the northeastern Pacific. We integrate ecological, demographic, phenotypic, 
and genomic data to understand the selective regime of heatwave-associated expansions. 
Using whole-genome sequencing, we characterize genetic variation across the species’ 
range, as well as identify likely source populations for recruitment at the expanded range. 
This is combined with demographic and larval simulation models, as well as genotype-
environment association tests. The genomic data is complemented by ecological 
experiments testing whether traits associated with range expansions, such as growth rate 
and competitiveness, differ in the zone of the range expansion. Lastly, as L. gigantea is 
heavily exploited along its range, we use pairwise comparisons to understand the effects of 
marine protection on phenotypic and genomic variation. These analyses offer novel insights 
into the evolutionary responses of range-edge populations, and how future climatic 
anomalies will shape our coasts.
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Understanding the molecular basis for climate-induced micro-evolution is becoming 
increasingly important for addressing ecological and evolutionary questions, particularly 
genome-environment interactions. This project utilizes novel high-throughput genomic data 
to forecast the impacts of climate change on the range shifts of two commercially important 
fish species, the Deep-water hake (Merluccius paradoxus) and the anchovy (Engraulis 
encrasicolus), in the southeastern Atlantic. Both species are shifting their distribution in the 
region which may result in fisheries conflicts and mismatches between current fishing 
practices, policies, and future distributions. This project aims to compare the core, leading, 
and trailing edges of the populations of these species by integrating population and 
individual based genomic data. This will be used to identify the drivers of differentiation 
helping to shape intra-specific genomic diversity. Data generated through this project will 
further be used to forecast species distribution and genomic vulnerability under different 
climate change scenarios. Including genomic data in forecasting models will improve the 
ability to predict future range shifts and the likelihood of populations persisting, expanding, 
or collapsing under the pressure of climate change.
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Characterising and predicting species responses to anthropogenic global change is one of 
the key challenges in contemporary ecology and conservation. This study compares inter- 
and intraspecific patterns of biological composition to determine how vulnerability to 
climate change, and its environmental drivers, vary across species and populations. We 
compare species trajectories for three ecologically important southern African marine 
invertebrates at two time points in the future, both at the species level, with correlative 
species distribution models, and at the population level, with gradient forest models. 
Reported range shifts are species-specific and include both predicted range gains and losses. 
Forecasted species responses to climate change are strongly influenced by changes in a 
suite of environmental variables, from sea surface salinity and sea surface temperature, to 
minimum air temperature. Our results further suggest a mismatch between future habitat 
suitability (where species can remain in their ecological niche) and genomic vulnerability 
(where populations retain their genomic composition), highlighting the inter- and 
intraspecific variability in species’ sensitivity to global change.
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As the climate changes the ranges of species will shift resulting in novel community 
assemblages. Novel species interactions will influence the extent to which species' ranges 
will shift. An overlooked biotic interaction between species is interspecific behavioural 
interference. Behavioural interference encompasses any aggressive, territorial, or mating 
behaviour by one species that has a negative impact on the fitness of another species. 
Consequently, behavioural interference can decrease population growth rates, cause 
exclusion from adequate habitat, and reduce or prevent dispersal into novel areas. Species 
of Hetaerina damselfly experience varying levels of interspecific behavioural interference 
within and between species. Using ddRAD sequence data, we present our work on 
understanding how variation in behavioural interference across Hetaerina damselflies has 
influenced their phylogeography and historical demography.
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Marine protected area networks (MPAn) are considered the key area-based management 
tool to preserve biodiversity, moderate exploitation of marine resources and increase 
ecological resilience to climate change. Although population genetic studies greatly benefit 
connectivity assessments between MPAs, genetic data are rarely used in MPAn planning. 
Here, focusing on the Southern Ocean, we aim to illustrate the use of a multispecies and 
multilocus approach to provide recommendations for MPAn design, highlighting the 
importance of the species selected and the analyses performed. Our datasets included 819 
individuals from five benthic invertebrate species with contrasting life-history strategies. We 
used the mitochondrial COI marker and genome-wide ddRADseq-derived SNPs to identify 
connectivity patterns in our study area, spanning 2,500 km and covering one established 
MPA (South Georgia and South Sandwich Islands MPA) and one proposed MPA in the 
Antarctic Peninsula and the South Orkney Islands (Domain 1 MPA). We detected priority 
areas for conservation in Antarctica, including the Antarctic Peninsula (disconnected from 
established MPAs) and the South Orkneys (with a stepping-stone role), providing strong 
evidence for the implementation of the Domain 1 MPA. Our results reveal how the 
application of comparative phylogeography and population genomics can guide 
policymakers in their decision-making process during MPAn design.
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During the last glacial-interglacial cycle, arctic biota experienced drastic climatic changes, 
yet the nature, extent and rate of their responses are not fully understood. Here we report 
the first large-scale environmental DNA metagenomic study of ancient plant and mammal 
communities using 535 permafrost and lake sediment samples from across the Arctic 
spanning the last 50,000 years. Additionally, we present 1,541 contemporary plant genome 
assemblies generated as reference sequences. Our study provides several novel insights into 
the long-term dynamics of the arctic biota at circumpolar and regional scales. Key findings 
include: (i) a relatively homogeneous steppe-tundra flora dominated the Arctic during the 
Last Glacial Maximum, followed by regional divergence of vegetation in the Holocene; (ii) 
certain grazing animals consistently co-occurred in space and time; (iii) humans appear to 
have been a minor factor in driving animal distributions; (iv) higher effective precipitation, 
and an increase in the proportion of wetland plants, show negative effects on animal 
diversity; (v) the persistence of the steppe-tundra vegetation in northern Siberia allowed the 
late survival of several now-extinct megafauna species, including woolly mammoth to 
3.9±0.2 ka (kilo annum Before Present) and woolly rhinoceros to 9.8±0.2 ka; (vi) 
phylogenetic analysis of mammoth eDNA reveals a previously unsampled mitochondrial 
lineage. Our findings highlight the power of ancient environmental genomics to advance 
understanding of population histories and long-term ecological dynamics, and their 
associations with climate changes.
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Antarctica is experiencing climate change impacts at a rapid clip, resulting in warming trends 
and increased environmental variability. The conservation of Antarctic ecosystems and 
vulnerable species requires the integration of climate change impacts into management 
strategies and predictions. Antarctic toothfish (Dissostichus mawsoni) are a commercially 
exploited top predator in the Southern Ocean, whose early-life stages are vulnerable to the 
environmental perturbations caused by climate change due to their strong association with 
sea ice and life history connectivity via surface circulation. This presentation will introduce 
the recently funded project ClimGenAT (Climate genomics of Antarctic toothfish), which will 
use genomics data derived from whole-genome resequencing of circumpolar distributions 
of toothfish to identify local adaptation and genetic structure on the population level. These 
data will be used for a genotype-environment association (GEA) study, and to develop a 
genetically-informed species distribution model (gSDM) for Antarctic toothfish. ClimGenAT 
delivers an innovative cross-disciplinary approach to studying the ecological impacts of 
climate change, in addition to providing critical data to inform the long-term management 
of the Antarctic toothfish fishery, and Southern Ocean ecosystems as a whole. This study 
showcases the use of climate genomics to understand current and future impacts of climate 
change on marine species distributions.
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Ocean acidification is one of the main climate change stressors threatening marine 
organisms. As genetic diversity influences species’ resilience and ability to adapt to stressors 
and shrinking populations causing diversity loss for many species, understanding the 
influence of genetic diversity on a species’ adaptability is crucial for building more change-
resilient populations. In this project, we investigate two potential acclimatory responses to 
ocean acidification in the sponge Cinachyrella alloclada, and how they vary among 
genotypes: differential gene expression and microbiome shifts. Gene expression is a key 
component of phenotypic plasticity and in sponges, the microbiome influences host 
physiology and thus may play an important role in responding to environmental change. 
Moreover, sponges’ potential ability to acclimate through microbiome shifts may be 
influenced by their genotype. In this study, we used a controlled laboratory setting to 
expose genetically identical fragments of eight different C. alloclada genotypes to a present-
day pC02 control, and elevated pCO2 treatment (+1000ppm). We used RNA-Seq to 
determine how gene expression differs between treatments, both within and among 
genotypes and 16S rRNA metabarcoding to measure microbiome shifts. This study will 
provide a deeper understanding of the role of genetic diversity in species-level adaptation 
to climate change in sponges.
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Nowadays, inventorying soil genomic biodiversity reveals thousands of unknown species 
and allows upscaling most sampling plans. At a large scale, a growing body of genomic data 
sketches the soil fungal diversity map and completes inventories centered on visible species, 
and how those varies along gradients. In parallel, experts on continental archives (peat, lake 
sediment) already use eDNA metabarcoding to access past plant and fungi diversity. 
However, these present or past observations are still poorly linked to climate variations, and 
present correlations between soil eDNA and climate often rely climatic data retrieved from 
extrapolations rather than common observations. Through a common project settling an 
eDNA-observatory of climate change in the Andes, our consortium of climate/continental 
archive/ecology experts acquires data on soil diversity in the Andes, tests protocols, gathers 
observations, and uses such observatory to probe past, present and future of soil diversity. 
As a preliminary step, we present here the challenges encountered through a constructive 
discussion fostering the use of eDNA to observe soil diversity in the Andes. Meanwhile, as 
sequencing soil genomic diversity could reveal function and interactions, we present our 
actions to engage local land-managers in long-term participative observations using eDNA to 
observe the impacts of climate change.
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The Pacific halibut (Hippoglossus stenolepis) is a key flatfish species in the northeast Pacific 
Ocean that supports important commercial, recreational and subsistence fisheries and is 
currently managed by the International Pacific Halibut Commission. Recent distribution 
modeling work has identified a northward shift in Pacific halibut biomass in the Bering Sea 
which may be attributed to changing environmental conditions. The present study seeks to 
advance our understanding of Pacific halibut population dynamics and inform effective 
fishery management through the development of genomic tools. We will leverage genomic 
data that is currently being generated using low-coverage whole genome resequencing of 
various spawning groups throughout the northeast Pacific Ocean to develop a high-
resolution and high-throughput marker panel (GT-seq) designed for stock identification. The 
utility of the GT-seq panel to link potential changes in distribution to changing 
environmental conditions will be tested in a proof-of-concept application to investigate 
stock composition of Pacific halibut in the latitudinal extremes of the species’ range. 
Through the generation of a tool to monitor changes in distribution of Pacific halibut, the 
results from this study will represent an important step towards understanding the 
potential responses of Pacific halibut population dynamics to changing ocean condition. 



 


