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Overview 
 

Moths are under threat, with long-term declines in 

populations and distributions of many species across 

Europe. The main drivers of moth declines are habitat 

degradation and climate change1, although there is 

increasing evidence that artificial night lighting is 

important2. Such widespread declines are likely to have 

detrimental knock-effects in the food-web and 

ecosystem functioning. 

 

We recently demonstrated that moths are not only 

important (but often overlooked) pollinators3,4, but 

that street-lighting disrupts nocturnal pollen transport 

by moths in UK agro-ecosystems5. With light pollution 

increasing internationally6, and street-lighting 

technology changing in the UK (mostly to light-emitting 

diode (LED)), there is an urgent need to determine 

how street-lighting affects moth populations, their 

interactions with plants and pollination success. 

 

To date, there is no causal link between light pollution 

and moth population dynamics. This is partly due to the 

difficulty of sampling adult moths (without using light), 

identifying moth larvae and determining night-time 

interactions with plants. Recent advances in DNA 

sequencing technologies can overcome these problems 

and provide enormous potential to determine hitherto 

difficult to observe species interactions7.  

 

This project will use a combination of field 

experiments, advanced molecular techniques and 

ecological modelling to understand the mechanisms by 

which artificial night lighting affects moths (both as 

larvae and as adults) and the pollination processes they 

provide. First, using pairs of lit and unlit sites, the 

project will examine the impacts of existing street-

lighting on moth larval and adult communities identified 

using a combination of taxonomy and DNA-

metabarcoding. Second, plant bioassays will be used to 

determine the impacts of artificial lighting on moth 

flower-visitation behaviour and pollination success at 

NU’s Cockle Park experimental farm. Third, using the 

National Moth Recording Scheme database (NMRS  -

that comprises >20 million spatially and temporally 

referenced occurrence records of UK macro-moths), 

the project will examine the spatial congruence of moth 

species and light pollution, while controlling for land 

use and other environmental variables. 

 

The project has three interlinked objectives: 

OBJ. 1: Test the effect of long-term street-lighting on 

local moth abundance (larvae and adults), diversity and 

pollen-transfer by adults using DNA-metabarcoding. 

http://www.ncl.ac.uk/biology/staff/profile/darrenevans.html#background
http://www.ceh.ac.uk/staff/michael-pocock
http://butterfly-conservation.org/


  

OBJ. 2: Compare the structures of plant-moth 

networks between lit and un-lit environments. 

OBJ. 3: Examine the spatial congruence of changing 

moth populations and night-time illumination in the UK. 

 

Impact summary: The Intergovernmental Science-

Policy Platform on Biodiversity and Ecosystem Services 

(IPBES) has used recent moth-pollinator research 

published by the supervisory team in its global thematic 

assessment of Pollinators, Pollination and Food, 

including a Summary for Policy Makers. This project will 

develop links with IPBES to ensure that outputs are 

used to inform international policy. In the UK, the 

supervisory team have formal links with the Joint 

Nature Conservation Committee (JNCC) and the 

Nature Policy Team at the Department for 

Environment Food and Rural Affairs (Defra). Defra 

have requested evidence on how to mitigate the 

impacts of light pollution on biodiversity and we will 

engage with them so that the results of the alternative 

lighting technology experiments (e.g. high-pressure 

sodium v. LED, part-lighting) can shape national policy.  

 

By quantifying the ecosystem services provided by 

moths, the project will help to establish both an 

economic and societal case for protecting declining 

moth populations. Butterfly Conservation’s (BC) 

NMRS is a citizen science project that engages 

thousands of people. This research will provide novel 

analyses and outputs from this gathered data that will 

be fed back to participants, as well as policy makers and 

the wider public. In addition, we will use BC’s ‘Butterfly 

Magazine’ to communicate and educate the public 

about the importance of moth conservation and the 

value of 'citizen science' in national moth recording. 

 

 
Methodology 
 

The project will examine the effects of street lighting 

treatments (lit/unlit) on moth larvae and adult 

communities using an established paired-design 

experiment in Oxfordshire. The effects of lighting 

treatment (lit/part-lit/unlit) and distance from light will 

be assessed using Newcastle University’s Cockle Park 

experimental farm. 

 

In year 1, adult moths and larvae will be sampled from 

farm field margins using established methods in an 

established lit/unlit paired-design experiment in 

Oxfordshire5. Moth larvae and pollen on adult moths 

will be identified using a ‘nested-tagging’ DNA-

metabarcoding technique (~10K samples, Illumina 

HiSeq) developed at Newcastle University (NU)7 to 

determine if moth abundance, diversity and networks 

of interactions (larvae-plants and adult moths-pollen) 

are affected by street-lighting (taxonomic identification 

used as contingency). 

 

In year 2, portable experimental street-lights will be 

erected at NU’s Cockle Park farm to determine 

impacts on moth pollination. Standard transects will be 

used to collect moths under lit, part-lit and non-lit 

conditions and with different lamp types. Silene alba will 

be used as a bioassay: its seed-set is affected by moth 

visitation. Potted S. alba will be placed at varying 

distances from the lights. Visitation rates will be 

determined using nocturnal wildlife cameras. The 

number/weight of seeds will be quantified to test for 

enhancement, disruption or subsidized enhancement of 

seed-set. Differences in moth communities, visitation 

rates, network structure and seed-set will be 

compared between treatments. 

 

In years 3/4, a large-scale analysis of existing data from 

NMRS will augment the site-scale studies. NMRS 

datasets will be combined with existing light pollution 

and land cover maps to test for changing moth 

occurrence and night-time illumination whilst 

controlling for environmental variables, such as land-

use and climate (see Training & Skills). 

 

 
Timeline 
 

In the first year, the student will receive training in 

ecological census techniques and network analysis in 

preparation for the paired-design experiment in 

Oxfordshire (based at CEH Wallingford).  

 

In the second year, the student will receive training 

in DNA-metabarcoding and bioinformatics in order to 

construct ecological networks (both at Newcastle 

University as a part of existing N8 collaborations). 

He/she will also establish the street-lighting experiment 

at Cockle Park farm to examine the impacts of lighting 

technology and distance from light on moth visitation 

behaviour using time-lapse cameras. The student will 

grow individually potted S. alba plants (and potentially 

a community of others) for the bioassay experiment, 

Pollination success will be determined by examining 

seed-set. 

 

In the third and fourth (six months only) years, 

the student will benefit from Industrial placements at 

both CEH Wallingford and Butterfly Conservation in 

order to receive training in the analysis of spatial data 

and using the NMRS database to examine patterns of 

spatial congruence between moths, light pollution and 

land-use. 

 



  

 
Training & Skills 
 

The structure and implementation of this project 

ensures that the student is provided with training in the 

range of skills needed to develop as a well-rounded 

scientist capable of working in a multidisciplinary 

setting. The student will have full access to NU’s SAgE 

Faculty Research Development Framework (RDF). 

This programme provides training in the four key 

domains of the Vitae RDF including: knowledge and 

intellectual abilities, personal effectiveness, research 

governance and organisation, and engagement, 

influence and impact.  

 

The project will specifically provide skills training in 

taxonomy and systematics (including the application of 

DNA-sequencing), which has been identified as one of 

the ‘Most Wanted’ Postgraduate and Professional Skills 

Needs in the Environment Sector by NERC. Bespoke 

training will be provided by the members of the team 

in field experimental design and analysis and taxonomic 

identification (Fox & Parsons), ecological network 

analysis (Pocock & Evans), analysis of national 

occurrence datasets8,9,10 (Pocock & Fox) and ‘nested-

tagging’ DNA-metabarcoding7 (Evans & Network 

Ecology Group). As part of the N8 Research 

Partnership (a collaboration of the eight most research 

intensive Universities in the North of England), the 

student will benefit by using the Centre for Genomic 

Research at the University of Liverpool (an NBAF 

facility) for Next-generation sequencing where they 

receive bioinformatics training to modify existing 

pipelines. At NU's Cockle Park, the student will benefit 

from working alongside a team of researchers 

developing molecular approaches to improve food 

production and security as part of NU’s Institute for 

Agri-food Research and Innovation (a collaboration 

with Fera).  

 

The project will be 42 months duration to allow the 

student time to receive training in complex methods 

and to process large datasets. In year 1, the student will 

spend 6 months at NU receiving research skills training 

and conducting a literature review (supervised by 

Evans) before spending 7 months at CEH Wallingford 

(supervised by Pocock) conducting a field experiment. 

In year 2 the student will receive training in DNA-

metabarcoding and bioinformatics to process collected 

samples and conduct field experiments at NU’s Cockle 

Park. In year 3 the student will spend 3 months at 

Butterfly Conservation to work on their national 

datasets and develop public engagement skills 

(supervised by Fox & Parsons). The final part of year 3 

and 4 will be spent analysing data and manuscript/thesis 

writing at NU.  
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Further Information 
 

The successful applicant is expected to spend part of 

their time at both CEH Wallingford and Butterfly 

Conservation. This project is in competition with 

others for funding. Success will depend on the quality 

of applications received, relative to those for 

competing projects. For further information, or if you 

are interested in applying, contact Dr Evans at 

darren.evans@ncl.ac.uk 

(cc Dr Pocock at michael.pocock@ceh.ac.uk, Mr Fox 

at rfox@butterfly-conservation.org and Mr Parsons at 

mparsons@butterfly-conservation.org). In your email 

include: 1) a two-page covering letter detailing your 

reasons for applying and why you have selected this 

project, 2) your CV with contact information for two 

references, 3) full transcripts of previous qualifications 

obtained to date. To apply, see the IAPETUS website 

http://www.iapetus.ac.uk/aboutstudentships/ in the first 

instance. The application deadline is 19 January 

2018. Newcastle University welcomes 

applications through the Postgraduate portal 

(http://www.ncl.ac.uk/postgraduate/apply/) 

quoting the IAPETUS Project reference 

number above. 

 

Students are encouraged to contact Dr Evans in 

advance for consideration. 
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