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SRP 114 - Where Have All the Eiders Gone? - Food Resource Availability Assessment
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Version: 1
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Background to Natural England  
We are the government’s adviser for the natural environment in England, helping to protect England’s nature and landscapes for people to enjoy and for the services they provide. 
Natural England is an executive non-departmental public body, sponsored by the Department for Environment, Food & Rural Affairs. Further information can be found at www.gov.uk/natural-england 
We provide practical advice, grounded in science, on how best to safeguard England’s natural wealth for the benefit of everyone. 
Our remit is to ensure sustainable stewardship of the land and sea so that people and nature can thrive. It is our responsibility to see that England’s rich natural environment can adapt and survive intact for future generations to enjoy.
Background to the specific work area relevant to this purchase 
At the GB scale, eider numbers have declined by c60% over the last 25 years. At an England scale, numbers have declined by c75% over 30+ years. Action to understand the causes of these declines and, if possible, to implement measures to halt or reverse the declines is urgent. 
The decline in the eider population in Northumberland is almost certainly driven by a combination of poor breeding success and/or poor survival or emigration of mature birds. However, the relative importance of these various demographic parameters in driving the observed decline is unclear. Food availability may influence productivity and is likely to influence adult survival rate and propensity to emigrate.  Adult eiders preferentially feed on mussel, a resource which since 2012 has declined critically in Northumberland. This suggests that environmental changes leading to loss of mussel resources on this coast may have played some part in the eiders’ decline.
For several decades, individuals-based simulation modelling has been used as a tool to explore the consequences of environmental changes in the coastal zone on the survival of individual wintering waders and population-scale over-winter mortality rates (Brown & Stillman 2021). Many such studies have focused on the role of changing shellfish resource abundance on the overwinter mortality of wading birds (Goss-Custard et al 2004) and have informed the management of commercial shellfisheries in many SPAs around the UK (e.g. Stillman et al. 2003)). Kaiser et al. (2002) conducted an extensive review of the published literature regarding the foraging ecology, energetics, diet etc of diving ducks and developed the first version of this model (MORPH) to explore the consequences of environmental change on sea ducks feeding on submerged prey resources. Caldow et al. (2007) adapted that model to explore the role of changes to the abundance of shellfish resources in influencing the number of eider ducks (and oystercatchers) that could be supported within The Wash SPA. Oldeland et al. (2023) applied the same model code to develop another version of the model to predict the impact on sea ducks (including eider ducks) of infrastructure development in the Baltic Sea.
There is now a need to apply this same modelling approach, using updated literature and a revised model code, if needed, to investigate the potential role of changed shellfish food resources in Northumberland in causing elevated eider duck mortality and population decline, and the potential for altered approaches to shellfish management to halt or reverse the decline in Northumberland’s eider duck population.
To parameterise this model with the best available evidence for the region, the present study is being commissioned to provide a rapid assessment of food availability for eiders over the winter period. Eiders preferentially feed on mussels, a resource which since 2012 has declined critically in Northumberland. However, mussel beds persist in the Teesmouth and Cleveland Coast SPA, where wintering eiders occur. The study will determine the availability of mussels and alternate food sources at five sites in the region used by eiders. 
Requirement
The parameters needed for the MORPH model that this study will address are: 
· Abundance of food: Numerical density of size classes of different prey species within alternative feeding locations.
· Tidal availability of food patches: Depth of food patches and proportion of time for which these are available through spring/neap cycle.  
The study therefore has three aims: 
1. Semi-quantitative assessment of eider prey abundance.
2. Numerical density of size classes of dominant eider prey species.
3. The tidal availability of food resource to eider at the sites.
Five locations will be investigated for eider food resource availability, Castlehead Rocks, Newton Point, Pan Rocks, Hartlepool Headland North and Coatham Rocks (Figure 1). The survey at each site will consist of one transect on the rocky shore. 
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Figure 1: Site locations for study.
Methodology
Transect surveys will be conducted during the period of lowest possible tides in November or December (contingency) 2025. The period is chosen to assess the food availability to the overwintering eiders in the region. The five transect locations will utilise transects developed for other condition monitoring studies (Table 1). Details of the start location and end locations of each of the existing transects will be provided by Natural England. This information will also be captured for the transects during this survey.
The contractor should allow for the inclusion of Natural England staff on surveys wherever feasible. The Nominated Officer will liaise with the contractor regarding the availability of Natural England staff to join the survey, where available.

[bookmark: _Ref211329204]Table 1: Start and end coordinates of transects (WGS 1984).
	
	Start Lat
	Start Long
	End Lat
	End Long

	Castlehead Rocks, Lindisfarne 
	55.688794
	-1.7924021
	55.688404
	-1.7904796

	Newton Point, Low Newton by the Sea
	55.522435
	-1.6094215
	55.52193
	-1.6090622

	Pan Rocks, Amble 
	55.337
	-1.57037
	55.33821
	-1.56915

	Hartlepool Head North, Hartlepool 
	54.7004
	-1.1814
	54.7019
	-1.1797

	Coatham Rocks A, Redcar 
	54.6221
	-1.0692
	54.6239
	-1.0684


To address each of the aims of the study the below specifications are required (numbers refer to numbered aims): 
1. Semi-quantitative assessment of named prey abundance (Table 2) at each of the sites.
a. On arriving at the location, a rapid phase I assessment of biotopes to gain a broad understanding of the biotopes at the site.
b. Survey effort will focus on mid-low to low shore section of the transect lines provided. This is where extensive algal and kelp beds are present and is the eider preferred intertidal foraging habitat (Goudie et al. 2020). The phase I assessment should continue while walking down the transect to determine where the surveying should begin for this survey. Once the mid-low shore is reached, a GPS location should be taken, and the quadrat survey should begin.
c. Sampling will be carried out randomly (in a haphazard manner) in a 3m wide belt of each transect(s). A total of forty random/haphazard quadrats will be sampled per transect area so that samples are less likely to be spatially correlated (reducing the likelihood of pseudo-replication).
d. The size of quadrat used will be 50 x 50 cm which enables the effective sampling of larger organisms.
e. The count abundance within the quadrat of the species outlined in Table 2 will be recorded.
f. Other data to be recorded at each quadrat should be the GPS coordinates of each quadrat to best available accuracy, notes on the biotope from the rapid phase I assessment, distance along transect and distance from transect
2. Numerical density of size classes of dominant prey species utilised by eider. 
a. The size distribution of the three most important prey species Mytilus edulis, Littorina spp., Carcinus maenas, Buccinum spp. and Nucella spp. will be determined on the shore. Where abundance per quadrat is so large it will not practical or possible in the tidal time constraints, a subset of 100 individuals ranging from smallest to largest in size on the shore should be measured.
b. Size measurements taken will be length, breadth and height of Mytilus edulis, length and breadth for Littorina spp. Buccinum spp. and Nucella spp. and carapace width for Carcinus maenas.
c. A small subset of the measured dominant prey species will be collected from the mid-shore and low-shore for subsequent shell mass and flesh-content analysis. The exact number and species to be collected will be confirmed by Natural England Project Officers prior to the survey. These prey species should be collected in labelled bags with the quadrat code so it is possible to gain the precise location on the shore where they were collected.
3. The tidal availability of food patches on the transect 
a. A detailed distance/height profile of each of the transects will be carried out from the start point to the end point of this survey. It must be possible to determine the location of the quadrats on this distance/height profile. This will allow the estimation of the depth of food patches and the proportion of time for which these are available to eiders throughout the spring-neap cycle.
Table 2: Eider prey species to be surveyed in ascending order of contribution to eider diet. Size distribution column denotes which species should have their size distirbution measured for fulfillment of Aim 2.
	Prey Species
	Abundance
	Size distribution 
	Notes

	Mytilus edulis
	x
	x
	

	Littorina littorea
	x
	x
	

	Littorina saxitilis
	x
	x
	

	Littorina obtusata
	x
	x
	

	Carcinus maenas
	x
	x
	

	Buccinum spp.
	x
	x
	

	Nucella spp.
	x
	x
	

	Amphipods (especially gammarids)
	x
	
	

	Tonicella spp.
	x
	
	

	Strongylocentrotus droebachiensis
	x
	
	

	Asterias spp.
	x
	
	

	Steromphala cineraria.
	x
	
	

	Seminoides balinus 
	x
	
	Abundance in a 5 x 5 cm quadrat can be used to estimate abundance in 50 x 50 cm quadrat if required.

	Balanus crenatus
	x
	
	

	Patella pellucida
	x
	
	

	Sabellaria spinulosa
	x
	
	

	Eggs
	x
	
	Eggs of any species should be identified, photographed with abundance estimated and size of any clump noted.

	Other crustacean spp.
	x
	
	Any other crustacean species found should be counted. 


All members of the survey team should look out for probable eider droppings; these should be photographed in detail if observed as these can be used to confirm prey identities.
Deliverables
A draft survey plan will be submitted by the contractor at least 1 week in advance of the agreed survey commencement data. This will be reviewed and commented on by the NE project team before the final version is submitted. All risk assessments need to be submitted with the draft survey plan and signed off by a Natural England Project Officer, as part of the contract management process.  
All field recordings will be transferred to electronic spreadsheets. Digital photographs will be taken along each transect and of other features and views considered useful or informative.
The deliverables for the contract will be (1) survey report with datasheets in an excel format and (2) a technical report. The survey report will summarise survey narrative, standard operating protocols used, issues encountered, methodology used, timeline of events and actions. Transect information, species abundance, size class and distance/height data should be submitted as excel spreadsheets. The technical report will have data interpretation, analysis and presentation to address the aim outlined and to allow for parameterisation of the MORPH model. Univariate statistical analysis should be applied during the analysis of the data to assess the spatial differences in the abundance and size-classes of the prey species between the five 2025 sites. Natural England will supply historical data condition monitoring data. The analysis will include univariate statistical analysis of temporal trends in eider prey species availability at the five sites. 
Weather downtime & contingency
Weather downtime should be defined as those periods during Marine Monitoring Operations where the influence of weather conditions results in a halt to any monitoring due to the impact on data quality and/or operational safety.  

 

To ensure the safety of the Contractor and integrity of the project, transparent documented communications with Natural England is essential. Natural England requires that the contract be assigned through an all-inclusive single price agreed at the outset of the project. Any permission to accrue weather downtime costs given must be in writing or by email from a nominated person within Natural England to the Contractor (the nominated person will be confirmed at the point of contract award). Any charges for weather downtime where no evidence of prior approval exists will not be approved and will not be reimbursed. Approved weather downtime may be charged to Natural England at an Operational Weather Downtime Rate, as agreed in the contract.  
Survey windows should be allocated in accordance with the best tides available. If weather forecasts predict weather conditions with the potential to result in extended (>1 day) impacts on data quality and/or operational safety, up to 48 hrs prior to mobilising, then Natural England will not pay weather downtime unless expressly agreed in writing. In the event of uncertainty or other unforeseen events that impact upon the ability of the contractor to undertake the survey according to the planned schedule, the Natural England Project Officer should be contacted at the earliest opportunity, and surveys rescheduled.
Data Standards
Draft reports should be provided in electronic MS Office Word format for review. A report template and accessibility requirements guidance exists for writing Natural England commissioned reports and should be followed. The Natural England project manager will send over these requirements on signing of a contract.  Created works such as reports, images, map layers, films, audio recordings, software, code, and datasets or databases are legally protected from certain types of re-use. Where you are acquiring an existing work, or commissioning the creation of a new work which may incorporate a third party's work, you need to specify compatibility with your use, sharing and onward licensing requirements.
Particular attention should be given to the data and GIS required formats for information  compatibility including MEDIN metadata standards and Marine Recorder provision. All interpreted products following data analysis should accompany the draft report, these will include: 
· All GIS datasets need to be provided in ESRI ArcGIS format compatible with ArcGIS version 10.2 and have attached metadata. 
· All GIS files containing habitat data for each individual survey need to be produced to the MESH (https://www.emodnet-seabedhabitats.eu/contribute-data/habitat-map-submission-process/) translated habitat Data Exchange Format (DEF) to the most detailed EUNIS habitat level possible. MNCR (v15.03) data should be added to the ORIG_HAB column. The GUI provided by Natural England for each survey will be used, and as much information as possible (e.g. survey name, originally assigned feature/habitat name etc.) from the original dataset, as well as any documentation provided (where available) should be included in the resulting datasets to maintain a useful audit trail. As specified in the MESH DEF, data files must be provided as ESRI Shapefiles using geographic coordinates (lat/long) and the WGS84 datum. If the datasets supplied are in other projections, transformation using the appropriate petroleum (EPSG) transformation should be carried out as part of the data formatting procedure. 
· If not included in the GIS data layers listed above all sampling locations, vessels tracks, and links to data obtained should also be included as a single GI layer. 
· A MESH data confidence assessment for each habitat map should be calculated and provided in a ‘MESH confidence scoresheet’.XLS file. The confidence assessment process is described and a template provided in the following MESH resources (http://www.emodnet-seabedhabitats.eu/default.aspx?page=1693). 
· Natural England endorses the MEDIN (Marine Environmental Data and Information Network) initiative. Any data gathered/derived as part of this project must be submitted to Natural England in a way which expedites the MEDIN data archiving process through Data Archive Centres (DACs) with metadata meeting the MEDIN metadata discovery standard (https://medin.org.uk/medin-discovery-metadata-standard). A MEDIN compliant metadata XML file must be provided for each survey. Natural England will supply a ‘MEDIN guidance for contractors’ document to successful contractors at the minitender stage. 
· All sample data (quadrat data, video/still photography analyses, diver survey species, PSA analysis and biotope lists, biological taxon data etc.) need to be entered into Marine Recorder. NBNdata.mdb (or similar) and an exported snapshot file of the data should be provided for QA. Licence keys will be provided for Marine Recorder together with a ‘Marine Recorder guidance for contractors’ document to successful contractors at the mini-tender stage. 
· Any records of INNS observed must be recorded using Marine Recorder. Any species currently listed as ‘alert’ species should be flagged immediately to the GB Non Native Species Secretariat http://www.nonnativespecies.org/alerts/index.cfm. More information and guidance including ID guides can be found at www.nonnativespecies.org and the Marine Aliens Project 
· Copies of the original data spreadsheets or databases are to be provided in the appropriate Microsoft Office format. However please be aware that using MEDIN marine biodiversity data guideline spreadsheets (available online under the marine biodiversity tab at http://www.oceannet.org/marine_data_standards/medin_data_guidelines.html will ensure that biological taxon data is prepared correctly for entry into marine recorder and will facilitate the efficient entry of data into this system and the data archiving process in general. Natural England welcomes and supports the provision of raw data spreadsheets in the MEDIN format and expects that all raw datasheets will contain the mandatory fields in the MEDIN guidelines, regardless of their format. 
· Standard survey imagery (stills, video) is to be provided in their raw format. 
· High quality imagery which has been selected to form part of the image reference collection for the survey need to be labelled appropriately, including the habitat/species which is represented. These should be provided as a separate folder on the storage device to the standard survey imagery. 
· All data products and electronic files must be appropriately named so they sufficiently describe the contents and are not purely a numerical value. All products should be named appropriately so that they can be clearly linked to the report/project. 
· Any species lists submitted will be compliant with current taxonomic names and synonyms (e.g. MSBIAS http://www.marinespecies.org/msbias/, World Register of Marine Species (WoRMS)). 
 
Intellectual property  
The intellectual property rights and copyright for all products (including photographs) will lie with Natural England.  All data will be made available by Natural England under the Open Government Licence at the end of the project via MESH and the MEDIN Data Archiving Centres.  

Sustainability 
Natural England protects and improves the environment and is committed to reducing the sustainability impacts of its activities directly and through its supply chains.  We expect the Contractor to share this commitment and adopt a sound, proactive sustainable approach in keeping with the 25-yr environmental plan/our commitments compliant with all applicable legislation. This includes understanding and reducing direct and indirect sustainability impacts and realising opportunities, including but not restricted to; resilience to climate change, reducing greenhouse gas emissions, water use and quality, biosecurity, resource efficiency and waste, reducing the risk of pollution, biodiversity, modern slavery and equality, diversity & inclusion, negative community impacts.
As a delivery partner, the successful contractor is expected to pursue sustainability in their operations, thereby ensuring the Contracting Authority is not contracting with a supplier whose operational outputs run contrary to the Contracting Authority’s objectives. The successful contractor will need to approach the project with a focus on the entire life cycle of the project.
Outputs and Contract Management
	Reference
	Deliverable
	Responsible Party
	Date of completion

	1
	Draft survey plan and draft risk assessments
	Produced by contractor, NE review and comments
	As soon as possible

	2
	Final survey plan and final risk assessments
	Produced by contractor, NE review and sign-off
	One week before the proposed survey window

	3
	Field campaign
	Contractor
	Possible windows 19-23 November 2025 or 3-9 December 2025 

	4
	Survey report with excel datasheets
	Contractor
	Two weeks post-field work

	5
	Draft technical report 
	Produced by contractor, NE review
	19 December 2025

	6
	Final technical report
	Produced by contractor, NE review
	27 February 2026


Dan Donald with support from Jay Endean and Catherine Scott will be the Natural England Project Officers for the contract and will be responsible for managing the agreement for its duration. The Natural England Project Officer will review the success of the project and feed into the wider Species Recovery Project group. 
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