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The School of Biology is the largest School in the University with over 60 Principal Investigators with a combined complement of 120 PhD students, 100 postdoctoral research fellows and 50 technical and administrative support staff.   There are three Research Centres within Biology: The Biomedical Sciences Research Centre (BSRC) http://www.st-andrews.ac.uk/bsrc/, the Centre for Biological Diversity http://biodiversity.st-andrews.ac.uk/, and the Scottish Oceans Institute (SOI) http://soi.st-andrews.ac.uk/.  There is much overlap between the research carried out at the three centres as well as strong interdisciplinary links with other Schools in the University. BSRC involves principal investigators (PIs) from the Schools of Chemistry, Medicine and Physics in addition to Biology. The CBD works with PIs from the Schools of Psychology, Geography and Geosciences and Management, and the SOI includes PIs from the Schools of Geography & Geosciences and Mathematics & Statistics.

The Centre for Biological Diversity (CBD) in the centre of town occupies the Harold Mitchell Building (HMB) and focuses on animal behaviour, ecology, evolution, population genetics and conservation.  CBD was created in 2012 as a virtual Centre across the University involving groups from the Schools of Psychology, Geography & Geosciences and Management as well as Biology. The University recently funded an extensive refurbishment of the HMB to allow the School to bring together 20 PIs and their groups to create an exciting intellectual environment for the study of biodiversity.

The School would particularly welcome applications from suitably qualified females. The School of Biology at the University of St Andrews is fully engaged with the Athena Swan programme, achieved Bronze award status in 2015, and is working to submit an application for Silver award status. The School values equality and diversity across its workforce, offers a family friendly environment in which flexible working is encouraged and we strive to hold important meetings/seminars within core hours of 9.15am to 2.45pm. In addition, a broad variety of measures have been, and actively continue to be, introduced to ensure effective career progression for everyone and to eradicate the historical underrepresentation of females at higher professional levels. Applicants with school age children should be aware that St Andrews and the surrounding villages are fortunate to have access to excellent primary and secondary schools and are an outstanding place to bring up a family.

The Research Project

Evolutionary biology commonly makes short-term predictions, concerning how specific populations will respond to known selection, for example in response to local or global environmental change (Munday et al. 2013). It also predicts longer-term macro-evolutionary trends in response to a selection pressure, such as the evolution of larger body size in animals (Cope’s rule) (Kingsolver & Pfennig 2004). However, traditional approaches rarely outline alternative and realistic scenarios for understanding longer-term trends in which a sequence of characters evolve in response to each other, as well as evolutionary responses across ecological communities, or how populations will evolve in the non-immediate future, in part because future selection is deemed hard to predict (e.g. Chevin, Lande & Mace 2010; Bell 2013; Gienapp et al. 2013; Munday et al. 2013). 
The extended evolutionary synthesis opens up the possibility of more informed forecasting, by drawing on insights from developmental biology to make probabilistic predictions concerning (a) how organisms will respond developmentally to future environmental conditions, and hence what distribution of phenotypes will be generated, and (b) how organisms will modify environments, and hence what feedback, in the form of modified selection pressures, they will encounter in the future (Laland et al. 2015). Here we concentrate on the latter, drawing on knowledge of patterns of niche construction in animal builders to try to understand long-term and parallel evolutionary responses to self-constructed aspects of their environment using comparative phylogenetic methods. For instance, by building a nest an organism creates selection pressures for the nest to be defended, maintained, regulated, and improved upon in design, as well as for others to steal it, destroy it, squat in it, or dump eggs in it (Laland 2014). Such adaptive responses evolve time and time again, generating signatures of environmental change that are quite distinct from processes independent of the organism, to produce parallel evolution in independent lineages, and often long-term trends, in ways that are potentially probabilistically predictable. 

Aims 
1. Drawing on insights from niche construction theory (Odling-Smee et al. 2003), we will make a series of predictions for (i) trends and (ii) parallel patterns, in evolutionary responses to the construction of animal artefacts. 
2. Datasets suitable for comparative analyses will be compiled drawing on published sources. 

3. Comparative phylogenetic statistical analyses will be conducted on the collated databases to test our predictions. 
Methodology
We propose that animal artefact building will generate consistent and a priori predictable selection pressures, and consistent responses to selection, across independent taxa, leading to consistent longer-term evolutionary trends encompassing multiple diverse characters. We will specify this as sequence information related to traits, i.e. patterns will be detectable whereby character B will tend to evolve following the evolution of character A (henceforth, A->B). By combining predictions concerning pairs of discrete traits (A->B, B->C), and/or (where appropriate) considering traits with multiple levels (i.e. A->A’->A’’), we will set out to predict more extended sequences (such as spider web building -> refined (e.g. larger) web structure -> subsociality -> reduced aggression). We will also test predictions of parallel patterns in independent taxa, such as resistance to fungal diseases in both burrowing spiders and burrowing mammals. From these we will identify particularly strong candidate predictions, where parallel cases of these sequences are predicted to evolve in multiple independent taxa. We will then concentrate on those strong candidate predictions for which suitable data is available to put them to the test. 

Dr Sally Street (Durham University) provides expertise in comparative phylogenetic methods, and will supervise the statistical analyses. We will use continuous-time Markov models of trait evolution on existing phylogenies in the BayesTraits framework (Pagel & Meade 2006, evolution.rdg.ac.uk) to a) investigate the evolutionary sequences by which animal constructions evolve, using the ‘Multistate’ method (e.g. simple, intermediate and complex web-building rules), and/or b) identify multiple independent co- evolutionary relationships between constructions and their consequences, using the ‘Discrete’ method (e.g. low vs high resistance to fungal diseases in both burrowing spiders and burrowing mammals). Further, we will use models of state-dependent diversification (e.g. Maddison et al. 2007, Fitzjohn 2012, Bealieu et al. 2012) to investigate how the evolution of building behavior may facilitate expansion of species’ niches. For example, both nest building in birds and the evolution of orb webs in spiders have been suggested to allow for expansion into novel habitats, driving increased evolutionary and ecological diversification (Collias 1997, Kawamoto & Japyassú 2008, Blackledge 2009). 

We will begin by focusing on three domains of animal niche construction: (1) web-building in spiders, where good data is available (e.g. Griswold et al. 2005), and where web building is associated with a large number of traits that potentially can be subjected to the aforementioned comparative analyses of trait evolution. The data will be collected in collaboration with an expert in spider webs and behavior (Hilton Japyassú, Bahia). Molecular phylogenies for many spider groups are available (Bond et al. 2014, Agnarsson 2012, Johannesen et al. 2007). Parallel prediction, data collation and analyses will be conducted on nest building in (2) fishes and (3) birds, using large online and literature databases of species traits such as fishbase.org and The Handbook of the Birds of the World (del Hoyo et al. 2010), respectively. However, we will also collate data on specific ‘out groups’ from other taxa (e.g. burrowing/nest building in mammals and insects, adaptive responses to web building and silk use in ants, lepidoptera, and caddis-flies) in an opportunistic manner, identifying independent groups with which we will test parallel sequence predictions. If time allows, we may also consider the establishment of mutualisms through niche construction and adaptive responses to natural invasion of the land. 
In addition to Professor Laland and Dr Street, the successful applicant will work together with a small team of researchers, including an RA and a PhD student who will help compile datasets and complete analyses, and a team of co-investigators who provide expertise of niche construction (John Odling-Smee, Oxford), spiders’ webs (Hilton Japyassu, Bahia), birds’ nests (Sue Healy, St Andrews) and comparative phylogenetic methods (Mark Pagel, Reading). 

This project is just one of 22 research projects that comprise a wider research programme funded by a major grant from the John Templeton Foundation, entitled “Putting the extended evolutionary synthesis to the test”. Details of this wider programme can be found at http://extendedevolutionarysynthesis.com.
The job description for this role is attached below.
	Job Description




	Job Title: Research Fellow


School/Unit: School of Biology
Reporting to: Professor Kevin Laland
Job Family: Academic (Research) 
Duration of Post: From start date until May 2019

	Working Hours: Full time/36.25 hours per week 
Grade/Salary Range: Grade 6/£32,004 - £38,183    per annum
Reference No: AR1934ML
Start Date: 1 July 2017, or earlier if possible.



	Main Purpose of Role


The successful applicant will work with Professor Kevin Laland, Dr Sally Street, and other researchers aligned to the project (Odling-Smee, Japyassu, Healy) to collect and compile datasets and subject them to comparative phylogenetic analysis.
	Key Duties and Responsibilities


1. Advise on collection of data on patterns of niche construction in animal taxa drawing on published sources, focusing initially on nest building in birds and fishes, and web building in spiders.

2. Oversee compilation of datasets as spreadsheets suitable for statistical analysis
3. Conduct comparative phylogenetic analyses to test predictions concerning adaptive trends, parallel evolution and patterns of speciation using continuous-time Markov models of trait evolution on existing phylogenies in the BayesTraits framework (Pagel & Meade 2006, evolution.rdg.ac.uk) to:
a) investigate the evolutionary sequences by which animal constructions evolve, using the ‘Multistate’ method (e.g. simple, intermediate and complex web-building rules), and/or 
b) identify multiple independent co-evolutionary relationships between constructions and their consequences, using the ‘Discrete’ method (e.g. low vs high resistance to fungal diseases in both burrowing spiders and burrowing mammals), and/or
c) using models of state-dependent diversification (e.g. Maddison et al. 2007, Fitzjohn 2012, Bealieu et al. 2012), investigate how the evolution of building behavior may facilitate expansion of species’ niches. 
Please note that this job description is not exhaustive, and the role holder may be required to undertake other relevant duties commensurate with the grading of the post.  Activities may be subject to amendment over time as the role develops and/or priorities and requirements evolve.  

	Person Specification 


This section details the attributes e.g. skills, knowledge/qualifications and competencies which are required in order to undertake the full remit of this post.  

	Attributes 
	Essential
	Desirable 
	Means of Assessment

(i.e. application form, interview, test, presentation etc)



	Education & Qualifications 

(technical, professional, academic qualifications and training required) 


	A good degree in biology, or in another relevant discipline.
A PhD in evolutionary biology, or in another relevant discipline.
	
	Transcripts

	Experience & Knowledge

(examples of specific experience and knowledge sought) 
	Strong grounding in evolutionary and behavioural biology
	Familiarity with scientific research into evolutionary and behavioural biology.


	CV, Interview, Presentation

	Competencies & Skills

(e.g. effective communication skills, initiative, flexibility, leadership etc)   


	Data compilation and data management skills.
Strong understanding and experience of statistical methods.
Ability to work under pressure and to meet deadlines.

Strong organisational skills and personal initiative.
	Good understanding and experience of comparative phylogenetic statistical methods for evolutionary analyses. 

Ability to work both alone and within a team, and to integrate activities within the framework of a larger project.
	Interview

	Other Attributes/Abilities

(if applicable) 


	Hard-working with excellent attention to detail.
	
	Interview


Essential Criteria – requirements without which a candidate would not be able to undertake the full remit of the role.  Applicants who have not clearly demonstrated in their application that they possess the essential requirements will normally be rejected at the short listing stage. 

Desirable Criteria – requirements which would be useful for the candidate to hold.  When short listing, these criteria will be considered when more than one applicant meets the essential requirements.  
	Other Information  


We encourage applicants to apply online at www.vacancies.st-andrews.ac.uk/welcome.aspx, however if you are unable to do this, please call +44 (0)1334 462571 for a paper application form.  

For all applications, please quote ref: AR1934ML
The University of St Andrews is committed to promoting equality of opportunity for all, which is further demonstrated through its working on the Gender and Race Equality Charters and being awarded the Athena SWAN award for women in science, HR Excellence in Research Award and the LGBT Charter;  http://www.st-andrews.ac.uk/hr/edi/diversityawards/. 

The University is committed to equality of opportunity.

The University of St Andrews is a charity registered in Scotland (No SC013532).
	Obligations as an Employee   


You have a duty to carry out your work in a safe manner in order not to endanger yourself or anyone else by your acts or omissions.   

You are required to comply with the University health and safety policy as it relates to your work activities, and to take appropriate action in case of an emergency.
You are required to undertake the Information Security Essentials computer-based training course and adhere to its principles alongside related University Policy and Regulations.
You are responsible for applying the University’s equality and diversity policies and principles in your own area of responsibility and in your general conduct.

You have a responsibility to promote high levels of customer care within your own area of work/activities.

You should be adaptable to change, and be willing to acquire new skills and knowledge as applicable to the needs of the role.  

You may, with reasonable notice, be required to work within other Schools/Units within the University of St Andrews.

You have the responsibility to engage with the University’s commitment to Environmental Sustainability in order to reduce its waste, energy consumption and carbon footprint.
	The University & Town 




Founded in the early 15th century, St Andrews is Scotland’s first university and the third oldest in the English speaking world. 

Situated on the east coast of Scotland and framed by countryside, beaches and cliffs, the town of St Andrews was once the centre of the nation’s political and religious life.

Today it is known around the world as the ‘Home of Golf’ and a vibrant academic town with a distinctively cosmopolitan feel where students and university staff account for more than 40% of the local population.

The University of St Andrews is a diverse and international community of over 11,000, comprising students and staff of over 120 nationalities. It has 8,500 students, just over 7,000 of them undergraduates, and employs approximately 2,540 staff - made up of c. 1,190 in the academic job families and c 1,350 in the non-academic job families.

St Andrews has approximately 50,000 living graduates, among them former Scottish First Minister Alex Salmond and the novelist Fay Weldon. In the last 90 years, the University has conferred around 1000 honorary degrees; notable recipients include Benjamin Franklin, Rudyard Kipling, Alexander Fleming, Iris Murdoch, James Black, Elizabeth Blackadder, Tim Berners-Lee and Hillary Clinton.   

The University is one of Europe’s most research intensive seats of learning. It is the top rated university in Scotland for teaching quality and student satisfaction. In the Research Excellence Framework (REF) 2014 the University was ranked top in Scotland for quality of research output and one of the UK’s top 20 research universities.

St Andrews is consistently held to be one of the United Kingdom’s top ten universities in university league tables compiled by The Times and The Sunday Times, The Guardian and The Complete University Guide. The University has eight times been named the top multi-faculty university in the UK in the National Student Survey – a direct reflection of the quality of teaching, assessment and facilities. In international and world rankings St Andrews scores highly for teaching quality, research, international outlook and citations. It is established as a World Top 100 institution in annual rankings produced by QS and Times Higher Education.

Its international reputation for delivering high quality teaching and research and student satisfaction make it one of the most sought after destinations for prospective students from the UK, Europe and overseas. In 2015 the University received on average 12 applications per place. St Andrews has highly challenging academic entry requirements to attract only the most academically potent students in the Arts, Sciences, Medicine and Divinity. 

The University is closely integrated with the town. The Main Library, many academic Schools and Service Units are located centrally, while the growth in research-active sciences and medicine has been accommodated at the North Haugh on the western edge of St Andrews.

As the University enters its seventh century, it is delivering a varied programme of strategic investment, including the refurbishment of its Main Library and a major investment in its collections, the opening of a research library, the development of a major arts centre and a Music Centre, the refurbishment of the Students’ Union, the provision of 900 additional students beds, the relocation of professional services to purpose built accommodation and the development of a wind-farm and green energy centre to offset energy costs.
