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Callum J. Macgregor 
Energy and Environment Institute, University of Hull, Cottingham Road, Hull, HU6 7RX 

Email: callumjmacgregor@gmail.com  

Web: https://callumjmacgregorblog.wordpress.com 

Research interests  
I am an ecologist and conservationist, with a strong interest in the responses of organisms (at 

individual, population and community levels) to anthropogenic changes in the biotic and abiotic 

components of their environment. I am keen to apply my skills in field-sampling species and 

interspecific interactions, and the complex analysis of large-scale and long-term datasets, to the study 

of biodiversity change on a rapidly changing planet. My previous research has ranged from analysis of 

community dynamics over periods of years or decades, to detailed single-species experimental and 

field studies. I am passionate about finding solutions that will allow species, and biodiversity as a whole, 

to thrive in the 21st century and beyond. Although much of my research to date has focussed on 

Lepidoptera, my interests are much broader, also including other insects, vertebrates and plants. 

Education 
2013–2017 PhD in Biology, Newcastle University 

Thesis: The role of moths as pollinators, and the effects of environmental change 
(see appendix 1). 

2010–2013 BA (Hons 2.i) Biological Sciences, University of Oxford (Brasenose College) 
2003–2010   A Levels, Kimbolton School, Cambridgeshire 

Biology (A*), Geography (A), Mathematics (A); AS Level Chemistry (A) 

Employment 

2020-present PDRA, University of Hull 
 Research England-funded THYME project: “The impact of increasing demand for 

bio-based materials on biodiversity”. Principal Investigators: Prof. Daniel R. Parsons 
& Dr Will M. Mayes. 

2017–2020 PDRA, University of York 
NERC-funded Highlight Topic: “The velocity of evolutionary responses of species to 
ecological change; testing adaptive limits in time and space”. Principal Investigator: 
Prof. Jane K. Hill. 

Grants and Awards 

Grants 

Department of Biology (University of York) Summer Student Scheme for Research Associates 

(2018): awarded £2905 for the project “Unlocking the potential of historic abundance datasets to 

study biomass change in flying insects”. £2200 stipend to employ an undergraduate for 10 weeks 

and £705 to purchase equipment and consumables. 

Awards 

Alfred Russel Wallace Award (2016–17) awarded by the Royal Entomological Society for the PhD 

thesis judged to make the most significant contribution to entomology in that year. 

RES Journal Award (2014–15) awarded by the Royal Entomological Society for the best paper 

published in Ecological Entomology in those years. 

Anne Keymer Prize, Runner-up (2015) awarded by the British Ecological Society for the best talk 

presented by a current student at the BES Annual Meeting in Edinburgh. 

https://callumjmacgregorblog.wordpress.com/
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Publications 

Peer-reviewed articles (https://scholar.google.co.uk/citations?user=SUcTTtMAAAAJ&hl=en) 

C.J. Macgregor, J.H. Williams, J.R. Bell and C.D. Thomas (2019) Moth biomass increases and declines 

over 50 years in Britain. Nature Ecology & Evolution, doi: 10.1038/s41559-019-1028-6. 

C.J. Macgregor, C.D. Thomas, D.B. Roy, M.A. Beaumont, J.R. Bell, T. Brereton, J.R. Bridle, C. Dytham, 

R. Fox, K. Gotthard, A.A. Hoffmann, G. Martin, I. Middlebrook, S. Nylin, P.J. Platts, R. Rasteiro, I.J. 

Saccheri, R. Villoutreix, C.W. Wheat and J.K. Hill (2019) Climate-induced phenology shifts enable 

range expansions in species with multiple reproductive cycles per year. Nature Communications, doi: 

10.1038/s41467-019-12479-w. 

L.R. Harper, L. Lawson Handley, A.I. Carpenter, M. Ghazali, C. Di Muri, C.J. Macgregor, T.W. Logan, A. 

Law, T. Breithaupt, D.S. Read, A. McDevitt and B. Hänfling (2019) Environmental DNA (eDNA) 

metabarcoding of pond water as a tool to survey conservation and management priority mammals 

in the UK. Biological Conservation, doi: 10.1016/j.biocon.2019.108225. 

P. Banza, C.J. Macgregor*, A.D.F. Belo, R. Fox, M.J.O. Pocock and D.M. Evans (2019) Wildfire alters 

the structure and seasonal dynamics of Mediterranean nocturnal pollination networks. Functional 

Ecology, doi: 10.1111/1365-2435.13388. *corresponding author 

C.J. Macgregor, M.J.O. Pocock, R. Fox and D.M. Evans (2019) Street lights influence the success and 

quality of pollination in a nocturnally-pollinated plant. Ecosphere, 10, e02550. 

C.J. Macgregor, J.J.N. Kitson, R. Fox, C. Hahn, D.H. Lunt, M.J.O. Pocock and D.M. Evans (2019) 

Construction, validation and application of nocturnal pollination networks in an agroecosystem, 

using light microscopy and DNA metabarcoding. Ecological Entomology, 44, 17–29. 

C.J. Macgregor, D.J. Hoare, M.S. Parsons and O.T. Lewis (2017) Interspecific competition and host-

plant patch qualities affect the distribution and abundance of a rare British moth, Cucullia lychnitis. 

Journal of Insect Conservation, 21, 137–146. 

C.J. Macgregor, D.M. Evans, R. Fox and M.J.O. Pocock (2016) The dark side of street lighting: impacts 

on moths and evidence for the disruption of nocturnal pollen transport. Global Change Biology, 23, 

697–707. 

C.J. Macgregor, M.J.O. Pocock, R. Fox and D.M. Evans (2015) Pollination by nocturnal Lepidoptera, 

and the effects of light pollution: a review. Ecological Entomology, 40, 187–198. 

Preprints 

R.S. Kinsella, C.D. Thomas, T.J. Crawford, J.K. Hill, P.J. Mayhew and C.J. Macgregor* (2019) Unlocking 

the potential of historical abundance datasets to study biomass change in flying insects. bioRxiv, doi: 

10.1101/695635v1. *corresponding author 

C.J. Macgregor, D.M. Evans, R. Fox and M.J.O. Pocock (2017) Estimating sampling completeness of 

interactions in quantitative bipartite ecological networks: incorporating variation in species 

specialisation. bioRxiv, doi: 10.1101/195917. 

Selected other publications 

C.J. Macgregor and D.M. Evans (2019) The adverse ecological impacts of light pollution: LEDs’ role in 

mitigation. LED Professional Review, 75, 86–92. 

https://scholar.google.co.uk/citations?user=SUcTTtMAAAAJ&hl=en
https://dx.doi.org/10.1038/s41559-019-1028-6
https://dx.doi.org/10.1038/s41467-019-12479-w
https://dx.doi.org/10.1038/s41467-019-12479-w
https://doi.org/10.1016/j.biocon.2019.108225
https://doi.org/10.1111/1365-2435.13388
https://doi.org/10.1111/1365-2435.13388
https://doi.org/10.1002/ecs2.2550
https://doi.org/10.1111/een.12674
https://doi.org/10.1007/s10841-017-9963-5
https://doi.org/10.1111/gcb.13371
https://doi.org/10.1111/gcb.13371
https://doi.org/10.1111/een.12174
https://doi.org/10.1101/695635
https://doi.org/10.1101/695635
https://doi.org/10.1101/195917
https://www.dropbox.com/s/hftd99lub77ntd4/LpR_75_Full_237650.pdf?dl=0
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Datasets 

P. Banza, C.J. Macgregor*, A.D.F. Belo, R. Fox, M.J.O. Pocock and D.M. Evans (2019) Data from: 

Wildfire alters the structure and seasonal dynamics of nocturnal pollen-transport networks. Dryad, 

doi: 10.5061/dryad.6ts275n. *corresponding author 

C.J. Macgregor, J.J.N. Kitson, R. Fox, C. Hahn, D.H. Lunt, M.J.O. Pocock and D.M. Evans (2018) 

Construction, validation and application of nocturnal pollen transport networks in an agro-

ecosystem: datasets collected using light microscopy and DNA metabarcoding. Zenodo, doi: 

10.5281/zenodo.1408559. 

C.J. Macgregor, D.M. Evans, R. Fox and M.J.O. Pocock (2016) Moth abundance and pollen transport 

from lit and unlit matched pairs of arable field margins in south-east England. NERC Environmental 

Information Data Centre, doi: 10.5285/31cc5cec-d33b-4dd6-a932-061ff947e708. 

Selected recent conference presentations 

Invited presentation 

P. Banza, C.J. Macgregor, A.D.F. Belo, R. Fox, M.J.O. Pocock and D.M. Evans. Wildfire alters the 

structure and seasonal dynamics of Mediterranean nocturnal pollination networks. Paper presented 

at: Ento18. Royal Entomological Society Annual National Science Meeting; 29-31 August 2018; Edge 

Hill University, Ormskirk, U.K. Invited plenary slot (1 hour) as Wallace Award winner. 

C.J. Macgregor, D.M. Evans, R. Fox and M.J.O. Pocock. The dark side of street lighting: impacts on 

moth abundance, activity and pollen transport. Paper presented at: National Moth Recorders’ 

Meeting; 30 January 2016; Birmingham, U.K. Invited speaker. 

C.J. Macgregor, D.M. Evans, R. Fox and M.J.O. Pocock. The dark side of street lighting: impacts on 

moths and the disruption of nocturnal pollination. Paper presented at: One Coin ~ Two Sides; 

International Dark-sky Association 2015 Annual General Meeting; 14-15 November 2015; Phoenix, 

Arizona, U.S.A. Invited speaker, international meeting. 

Oral paper 

C.J. Macgregor, J.H. Williams, J.R. Bell and C.D. Thomas. Moth biomass increases and decreases over 

50 years in Britain. Paper presented at: BES 2019 Annual Meeting; 10-13 December 2019; Belfast, 

U.K. 

C.J. Macgregor, C.D. Thomas, D.B. Roy, M.A. Beaumont, J.R. Bell,… and J.K. Hill. Phenological 

responses of species to increasingly warm springs and years of extreme warmth. Paper presented at: 

BES Climate Change SIG Conference, Impacts of Extreme Climatic Events on Ecosystems; 10-11 

September 2019; York, U.K. 

C.J. Macgregor, C.D. Thomas, D.B. Roy, M.A. Beaumont, J.R. Bell,… and J.K. Hill. Phenological 

advancement enables species with fast reproductive cycles to benefit from a warming climate. Paper 

presented at: BES 2018 Annual Meeting; 16-19 December 2018; Birmingham, U.K. 

P. Banza, C.J. Macgregor, A.D.F. Belo, R. Fox, M.J.O. Pocock and D.M. Evans. Wildfire alters the 

structure and seasonal dynamics of Mediterranean nocturnal pollination networks. Paper presented 

at: Butterfly Conservation 8th International Symposium; 6-8 April 2018; Southampton, U.K. 

 

https://doi.org/10.5061/dryad.6ts275n
https://doi.org/10.5061/dryad.6ts275n
https://doi.org/10.5281/zenodo.1408559
https://doi.org/10.5281/zenodo.1408559
https://doi.org/10.5285/31cc5cec-d33b-4dd6-a932-061ff947e708
https://doi.org/10.5285/31cc5cec-d33b-4dd6-a932-061ff947e708
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Research experience 
Fieldwork 

• Field-sampling insects: light-trapping and transect sampling of moths, butterflies and others 

• Captive breeding of Lepidoptera 

• Bioassays: use of phytometers to measure pollination system function 

• Bird identification, including by song: have participated in the Breeding Bird Survey 

• Amateur expertise in identifying other taxa (insects, mammals, herptiles, plants) 

• Collection & analysis of environmental metadata 

• Working in at-risk situations, including lone working, night working, road verges 

• Maintenance of field equipment, including electricals and generators, and manual handling 

Analysis 

• Statistical analysis in R 

o Efficient analysis of large & long-term datasets 

o GLMMs and GAMs (including Bayesian model selection) 

o Diversity, community composition and ecological networks 

o Analysis of spatial/GIS data 

• Bioinformatics using Linux and Python: handling and analysis of DNA sequence data 

(including high-throughput sequencing)  

Labwork 

• DNA metabarcoding, including extraction, PCR, and sequencing with Illumina MiSeq 

• Sampling pollen by fuchsin gel swabbing and identification using light microscopy 

Other skills 

• Holder of a full, clean British driving licence and Member of IAM RoadSmart (formerly the 

Institute of Advanced Motorists) 

Teaching experience 

• Passed the “Postgraduate Researchers’ Introduction to Teaching” course (University of Hull, 

2015), and attended a Small-group Teaching Workshop (University of York, 2017).  

• Supervision 

o Lead supervisor to an undergraduate student for a successful 10-week research 

project in summer 2018, leading to ultimate submission of a manuscript to a journal. 

o Co-supervisor to two Masters projects in 2018-19, one of which will result in 

publication in a high-impact journal. 

o Recruited and supervised undergraduate and Masters students as research 

assistants on my own research projects. 

• Lecturing 

o Guest Lecturer, MSc Entomology, Harper Adams University (2019): delivered a 

lecture and practical on ecological network analysis. 

o Delivered a seminar on my career in research to first-year undergraduates at 

Newcastle University (2016). 

o Delivered an invited seminar on “The global biodiversity crisis, and how we can 

overcome it” to Year 12 students at Kimbolton School (2019). 

• Tutorials 

o Designed and delivered a series of 6 small-group tutorials for second-year 

undergraduates in autumn 2017 and autumn 2018, and a series of 8 tutorials in 

spring 2019. 

• Practicals 
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o As a PhD student, I demonstrated on courses including laboratory practicals, field 

courses (designed and led a practical exercise on floral diversity), and computer-

based courses on statistics. 

• Other 

o Co-designed and delivered a Massive Open Online Course (MOOC), “The Biology of 

Bugs, Brains and Beasts”, aimed at A-level students 

(https://www.futurelearn.com/courses/the-biology-of-bugs-brains-and-beasts). 

Academic citizenship 

• Science for conservation and policy 

o BA dissertation fed into conservation strategy for rare moth, Cucullia lychnitis. 

o Article for LED Professional Review (issue 75, Sept./Oct. 2019) reviewing latest 

research on ecological responses to new street lighting technologies, aimed to 

engage industry professionals and stakeholders. 

o Organized stakeholder workshop (Dec. 2019) to discuss results of Highlight project, 

resulting in a perspectives paper (currently in preparation). 

• Scientific engagement 

o Attention scores of 7 papers in top 2% of all papers tracked by Altmetric 

▪ 3rd and 4th highest Altmetrics of all time in Ecol Entomol, top 50 of all time in 

Global Change Biol, Ecosphere, and Funct Ecol (12/02/20) 

o First-author papers featured in national newspapers, on national radio and 

television, both in the UK and abroad (e.g. Canada, Germany) 

o Runner-up, Anne Keymer Prize for Best Student Talk (BES Annual Meeting 2015, 

Edinburgh) and winner, Best Talk (RES PG Forum 2017, Sheffield) 

o Active participant in scientific peer review; 45 reviews on Publons to date (12/02/20) 

• Administration 

o Current member, British Ecological Society Publications Committee (which has 

responsibility for BES publishing strategy including management of its six journals) 

and Early Career Working Group. 

o Chair of Postgraduate Committee, University of Hull School of Biological, Biomedical 

and Environmental Sciences, 2013–15 (organized annual PG Research Conferences). 

o Undergraduate Student Representative (1st year: 2010–11), Joint Consultative 

Committee for Biological Sciences, University of Oxford (worked with senior 

academics to improve course structure and content). 

• Public engagement 

o My eight articles for The Conversation have been republished by, among others, The 

Guardian, accruing over 115,000 reads to date (12/02/2020). 

o I have also written articles about my research for members’ magazines Bird Table 

(BTO) and Butterfly (Butterfly Conservation). 

o I am a species writer for Butterfly Conservation Yorkshire‘s Annual Report, providing 

an annual summary of Ringlet Aphantopus hyperantus records across the five vice-

counties of Yorkshire. 

o I have been interviewed about my research on Countryfile Autumn Diaries (BBC1 

television, pre-recorded) and BBC Radio 5Live (live broadcast), and for national 

newspapers including The Times, The Guardian and The Independent. 

o Seminar presented as part of Mayo International Dark Sky Park’s Dark Sky Week 

2017, Ballycroy, Co Mayo, Ireland. 

o Invited guest speaker, events including: 

▪ UK Butterfly Recorders’ Meeting 2020, Birmingham 

https://www.futurelearn.com/courses/the-biology-of-bugs-brains-and-beasts
https://theconversation.com/profiles/callum-macgregor-145120/articles
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▪ Yorkshire Naturalists’ Union Lepidoptera Group Meeting 2019, Bramham 

▪ British Entomological and Natural History Society AGM 2019, Oxford 

▪ Butterfly Conservation North-east Branch Members’ Day & AGM 2018, 

Gateshead  

▪ Butterfly Conservation 50th Anniversary AGM and Members’ Day 2018, 

Nottingham 

o Evening seminars presented to Hull Natural History Society and Natural History 

Society of Northumbria. 

Professional memberships 
Member of the Royal Society of Biology, the British Ecological Society, the Royal Entomological 

Society, and the British Ornithologists’ Union. 

Additional relevant employment 
Webmaster Lampbrush Chromosomes – https://projects.exeter.ac.uk/lampbrush/ (June 

2011 to July 2018) 

 Role to update the website (summarising past and current research on 

lampbrush chromosomes) promptly as and when required. 

Research assistant SPARC Europe, Open Access Citation Advantage Service (November to 

December 2014)  

 Responsible for documenting and summarising recent studies investigating 

whether or not there is a citation advantage for Open Access articles as part 

of an update to the OpCit project (http://sparceurope.org/oaca/).  

Interests 
Many of my hobbies relate to my love of biology and the outdoors. These include wildlife 
photography, moth-trapping, monitoring butterfly transects, botany and birdwatching, as well as 
hill-walking, running and cycling. 
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Appendix 1: Synopsis of PhD research 

Supervisors: Dr D.M. Evans (Newcastle University), Dr M.J.O. Pocock (Centre for Ecology and 

Hydrology, Wallingford) and R. Fox (Butterfly Conservation) 

NERC Industrial CASE Studentship (3.5 years) with Butterfly Conservation 

Project reference: NE/K007394/1 

Summary 

Populations of moths (Lepidoptera) are in long-term decline, due to the effects of multiple drivers of 

environmental change. The role of moths in pollination has been been largely overlooked by studies 

of pollination systems. In this thesis, the global importance of moths as pollinators was examined 

using systematic literature review and field experiments. The effects of two drivers of environmental 

change that are of particular importance to moths (artificial light at night and fire) upon nocturnal 

pollen transport were investigated. 

 

Evidence was collated from the literature that moths are important pollinators in tropical and 

temperate ecosystems globally. Using a range of experimental approaches including the 

development of a DNA metabarcoding approach to detecting and identifying pollen, it was found 

that moths make a substantial contribution to pollen transport in the U.K. and Portugal, with 23–

34% and 70% respectively of individual moths carrying the pollen of a diverse selection of plants. 

 

Artificial light at night was shown to affect nocturnal pollen-transport at the community level. In 

matched-pairs of lit and unlit sites, moth abundance at ground level was halved at lit sites but flight 

activity at the level of the light was 70% higher, with a consequent overall reduction in pollen 

transport at lit sites. Using a moth-pollinated phytometer, there was no difference in the likelihood 

of pollination between lit and unlit treatments, or between different lighting technologies, but 

flowers were more likely to be pollinated under full-night lighting than part-night lighting.  

 

In an interaction-rich Mediterranean system, fire was shown to alter the structure of replicated 

nocturnal pollen-transport networks, with post-fire networks having lower linkage density and 

robustness. 

 

Overall, these results indicate that moths are an important component in pollination systems and 

may provide redundancy in the face of diurnal pollinator declines, and provide the first evidence that 

nocturnal pollination is disrupted by drivers of environmental change. 

 

 

 

 

 


