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	School of Biology – Sea Mammal Research Unit



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, the Centre for Biological Diversity, and the Scottish Oceans Institute (SOI).  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 School prides itself on its research-led teaching, providing a broad curriculum to around 450 FTE undergraduates who now enter the University typically with straight A’s at A-level or in Scottish Highers. All academic staff are expected to be involved in teaching, which is strongly supported by six dedicated Teaching Fellows. There are also around 30 taught MRes students, who are in Marine Mammal Science and Ecosystem-based Management of Marine Systems programmes taught jointly with the Scottish Association for Marine Sciences. 

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, and 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 are currently being introduced to ensure effective career progression for everyone and to eradicate the historical underrepresentation of females at higher professional levels. 

Research Centres in the School of Biology

The Biomedical Sciences Research Complex (BSRC) on the North Haugh focuses on molecular and cellular biology with a particular emphasis on infection and immunity. This complex consists of 20 academic staff from Biology together with 10 academic staff from the Schools of Chemistry, Physics and Medicine. In 2012 the BSRC opened a new 3400m2 £10M annex funded by the Wellcome Trust and the University. The research complex is noted for its world-class facilities for mass spectrometry, structural biology, virology and synthetic chemistry and also houses two BL3 containment facilities for the study of important human pathogens.

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 Scottish Oceans Institute (SOI) provides a focus for all the research and postgraduate teaching in marine sciences within the University. It is sponsored by the academic Schools of Biology, Geography & Geoscience and Mathematics & Statistics. The scientific staff includes 58 research-active principal investigators, 57 research fellows, 26 technicians and engineers plus other support staff. The SOI has a vibrant postgraduate community of 82 PhD students and has a regular seminar series.
The Sea Mammal Research Unit (SMRU) (http://www.smru.st-and.ac.uk/) is a major component of the SOI. The SMRU delivers world-class research on marine mammals in all areas and provides independent advice and expertise relating to marine mammals globally through active membership of international organisations, such as IUCN, ICES and IWC, and through membership of governmental expert review panels. In the UK, this advice underpins responsibilities discharged by the Natural Environment Research Council (NERC) under the Conservation of Seals Act (1970) and the Marine (Scotland) Act 2010.  The underlying research that leads to this advice is supported by long-term funding (currently until 2020) from the NERC, through which SMRU is a Delivery Partner in the UK’s National Oceanography Centre (http://www.noc.soton.ac.uk/). This also supports SMRU’s captive seal facility. Significant additional research funding comes from a variety of sources including ONR, the European Union, the Royal Society and the British research councils. Further funding in support of policy development comes from the Scottish and UK Government, Statutory National Conservation Bodies and other government agencies.  Applied questions from industry are also common and can be passed to one of the SOI Group of University owned companies (e.g.  SMRU Consulting) for project management. SMRU Consulting and the academic members of staff often work in close collaboration in such projects. 

The SOI also includes the SMRU Instrumentation Group ( http://www.smru.st-andrews.ac.uk/Instrumentation ) which designs and builds data logging and telemetry equipment for use on large marine animals as well as other marine observation platforms.  It is entirely supported by sales of equipment, which it markets worldwide and presently has an annual turnover of about £1 million. This SMRU Instrumentation Group is part of a larger SOI marine mammal instrumentation group that includes DTAG as well as PAM technology. 
This project will be undertaken within the Sea Mammal Research Unit and the project team consists of the Instrumentation Group led by Dr Phil Lovell, and academic scientists Profs Patrick Miller and Michael Fedak.  In addition to the internal collaborators, key external collaborators include Daniel Crocker, Dan Costa, Martin Biuw, and Christophe Guinet.  

The job description for this role is attached below.

	Job Description




	Job Title: Research Fellow
School/Unit:  Biology / SMRU
Reporting to: Prof Patrick Miller
Job Family: Academic Research 
Duration of Post: 2 years

	Working Hours: Full-time/36.25 hours per week 
Grade/Salary Range: 6/£32,548-£38,833 per annum 
Reference No: AR2042MR 
Start Date:  May-June, 2018



	Main Purpose of Role


The primary purpose of the Research Fellow role in this project is the development, implementation, and evaluation of an algorithm to calculate and relay body density of diving seals tagged with a non-retrievable animal—attached satellite relay datalogger (SRDL).  Primary funding for the work was awarded from the US Office of Naval Research, based upon a need to understand how the effects of disturbance sources, such as sonar, might affect the health of marine mammals.  While health can be quantified in many different ways, a key component of health for marine mammals is their body condition as indexed by their stores of lipid.  Lipid-store body condition is amenable for study using animal-attached tags because the lipid is less dense than other animal tissues, so net buoyancy of marine mammals is a function of the quantity of lipid they carry (Biuw et al., 2003).  
Two deployments of a novel body-condition-telemetry SRDL are planned for late winter 2019 and 2020, with evaluation of the performance and improvements made following each deployment.  The final algorithm and performance will be described in a written technical report and in peer-reviewed publications.  
The core of the work in the development phase will be evaluation of the trade-off between simplicity (and lower power, thus greater efficiency) of the algorithm versus accuracy of the body density algorithm. The evaluations will be made by production of a simulator that will emulate the algorithm analysis on archived data, which has been analysed using the full algorithm as a benchmark.  The full algorithm will use analysis of performance during descent and ascent glides, which is a common behaviour of all diving mammals which is affected by the body density and net buoyancy of the diver (Miller et al. 2016).  Thus a first step of the role will be to gain expertise in the estimation of body density from archival datasets, supervised by Miller.  Analysis of drift dive data which is a rarer behaviour only conducted by a few species including elephant seals, will be needed to determine ‘drift rates’ which (similar to glides) are affected by the net buoyancy of the diver.  The Fellow will interact with project collaborators to access previously recorded archival data, or to obtain new archival data needed for the development phase. A suite of measurements need to be made by the SRDL tags, including accelerometer and depth measurements at a sufficient sampling rate to enable quantification of gliding versus stroking periods and rates of speed change during glides.  Other parameters that might be used are average speed, average pitch, depth, surrounding seawater density from on-board CTD measurements.   The SRDL platform differs greatly from a desktop computer in its processing capability, storage capacity and the energy available for sensor operation and computation.  A key requirement of the role is to balance the energy cost and processing burden of obtaining any proposed measurements against the benefit that they provide to the accuracy of the buoyancy estimate.  Development and evaluation of algorithm options will be closely coordinated with Lovell of the Instrumentation Group, who will maintain final responsibility for the final tag coding. 

The Research fellow will assist in deploying SRDL tags on elephant seals, and making body condition measurements of the tagged seals, in post-breeding periods in Feb/March 2019 and Feb/March 2020.  Evaluation of the performance of the algorithm will be done using data sent by telemetry, and also from data recorded by the tags recovered in the subsequent moulting period when the seals return to land (April/May 2019 and 2020). The telemetered body condition data will be validated against 1.) drift rate data measured from drive dives recorded by the tag, and 2.) body condition measurements from isotope dilution during capture, and subsequent recapture.  Drift rates will be estimated from telemetered dive data via ARGOS using standard methods (Biuw et al., 2007).  Drift rate data will then be fully re-analysed using archived data from any tags recovered during recaptures during the moult.  Drift rates will be converted to body density using existing methods (Biuw et al., 2003; Aoki et al., 2011).  For validation versus drift rate data, a particular emphasis will be placed on linking the temporal trajectories of drift rate and ‘glide’-derived body density over time. In contrast, shore based measurements of body condition will be used to validate start and end points of elephant seal body density.  
The Research Fellow will fully participate in public dissemination of the project results to stakeholders and the scientific community, including via scientific conferences and sponsor meetings.  We expect at least two published papers to be produced from the project, one focused on the method to relay via ARGOS the body condition of individual seals using the glide method.  In this paper, the key results of the validation analyses will be published. A second publication will focus on biological insights from the new method, such as investigation of the frequency of drift diving relative to changes in body condition and/or changes in descent and ascent rates relative to changes in body condition.  In addition to peer-reviewed work, we will produce a publically-available technical report detailing the algorithm by which the SMRU SRDL tags were programmed.  This report will be available to other tag producers, with the goal of disseminating the technique and a recipe for implementation of the method onboard animal-attached devices.
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	Key Duties and Responsibilities


1.  Gain expertise in implementation of existing algorithms to estimate body density from tag data, both the glide and the drift dive method for elephant seals.
2.  Evaluate the trade-off between simplicity (and lower-power thus greater efficiency) of different analysis algorithm versus accuracy of the body density algorithm.  This will be done partly by desktop computing, aided by simulation software (simulator).
3.  Development of the simulator software to mimic program steps done by the SRDL.
4.  Specifying details of the algorithm to be used in both deployments, and working closely with the Instrumentation Group to implement the algorithm.
5.  Assist fieldworkers on site for attachment of tags, and measurement of seal body condition.
6.  Evaluate the performance of the algorithm from both deployments, contrasting telemetered body density data with estimates from telemetered drift dive data, and archived data for tags recovered in the subsequent moulting period.
7.  Interact with project partners to access archived data, and make details timetable and work schedules.
8.  Present and publish key results and outputs of the work, including conference presentations, a technical report and authoring peer-review publications.
Special Requirements: 


The successful candidate will need to travel to the field site in California to work with collaborators to deploy and recover tags on N Elephant seals working with local collaborators led by Daniel Crocker.
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) 


	PhD in Biology or related field.  Alternatively candidate can have a PhD in a relevant computer science or engineering field

	
	application form

	Experience & Knowledge

(examples of specific experience and knowledge sought) 


	Experience with time-series data.  
Knowledge of sensors used in animal-attached tags, esp depth, acceleration, temperature, salinity.

	Experience with biologging data including acceleration and depth data.

Specific experience with tag data from elephant seals, or estimation of body density using the glide or drift-dive methods. 

Knowledge of fundamental aspects of physics related to the project inc. buoyancy, energy usage, processing time.

Experience of programming or configuring energy-limited embedded systems.

	application form, interview

	Competencies & Skills

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


	Competence at handling large time-series data sets.

Ability to work independently but within a large and distributed collaborative team.
	
	application form, interview

	Other Attributes/Abilities 

(if applicable) 


	A track record of publishing peer review publications.  
	Specific publications using biologging or telemetry data of marine mammals.
	application form, 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: AR2042MR 
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 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 8,800 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.
