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The data

This file was developed as an Microsoft office Access database as part of the oak PuRpOsE project.  The data is formally held at EIDC http://eidc.ceh.ac.uk/ see https://doi.org/10.5285/22b3d41e-7c35-4c51-9e55-0f47bb845202.  At EIDC each table within the Access database is held as a csv file, in addition full metadata documentation is available together with details on how to reconstruct this as a fully relational database.

The aim here is to make this information more easily accessible in the more familiar Excel file format and to provide a brief guide on how to use the file for woodland managers wishing to use this information.   
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1 Introduction
The two native oak trees in the UK pendunculate oak and sessile oak (Quercus robur (L.) and Q. petraea (L.)) are important woodland and non-woodland trees throughout the UK.  Over recent decades there has been a slow decline in oak health in some parts of the UK.  Various diseases and pests/pathogens affecting oak have been recognised, these include Acute Oak Decline, Chronic Oak Decline, Oak Processionary Moth and a variety of powdery mildews.  In some locations in the UK high levels of oak tree mortality have been reported but more typically the oak pests/pathogens within the UK cause a decline in the health of the tree rather than imminent death. However, a slow decline in health over many decades will have a cumulative impact on oak tree survival and changes in climate may also decrease oak survival rates.

Oak trees are important for biodiversity; in the UK there are 2300 species that use oak (oak-associated species). If oak trees decline in abundance this could have consequences for species conservation and impacts on woodland ecosystem health.

1.1 Uses and users

This resource is provided for woodland managers to help them identify if they have oak-associated species on their sites and to provide advice on which other tree species may also support these oak-associated species if the management objective is to maintain oak-associated biodiversity. 

How to use OakEcol on how to use this Excel file are included below.  
A six step procedure to develop management recommendations to maximize support of oak-associated species has been developed (Mitchell et al. 2019a) and is available at https://www.hutton.ac.uk/oak-decline Thirty case studies where this process and database has been used are available at https://www.hutton.ac.uk/oak-decline.  

1.2 Spreadsheets

The file contains a number of spreadsheets (Table 1 lists them all). However there are two key spreadsheets for woodland managers: 
1. Oak_associated_sp – allows managers to identify which species present at the site are oak-associated and their level of association with oak.

2. Alternative_Trees - allows managers to identify which alternative trees the oak-associated species will also use.

Table 1.  A list of the sheets within the OakEcol excel file.
	Sheet name
	Description of data

	Oak_associated_sp
	A list of all oak-associated species, Latin and English names, their level of association with oak, their conservation status, if the species is native to the UK. Information on if the species is a priority species in any of the four countries within the UK, a red data book species, a BAP species or an IUCN species. A reference number, related to the reference table is included. 

	Age
	The ages of the oak tree that the oak associated species uses

	Alternative_tree_names
	A list of Latin and English tree names for species that could replace oak and for which an assessment as to whether the oak associated species do or not use them, was made.

	Alternative_Trees
	Information on if the oak associated species will or will not use 30 other tree species

	Definitions_Age
	Definitions of the age classes used in the Age table

	Definitions_alternative_association
	Definitions of the level of association classes used when assessing how the oak associated species uses the 30 alternative tree species



	Definitions_Association
	Definitions of the classes of association that the oak associated species have with oak.

	Definitions_Association_confidence
	Definitions of the classes of data describing the data used to assess the level of association of the oak associated species with oak and the alternative tree species. These classes were based on if the data was peer-reviewed or not and if it came from the UK or not

	Definitions_Conservation_status
	Definitions of the conservation status of a species used in the Species table.

	Definitions_Part
	Definitions of the tree parts used in the Tree_parts table

	Definitions_Season
	Definitions of the seasons used in the Seasons table

	Definitions_species_group
	Definitions of the species groups used in the species table

	Definitions_Use
	Definitions of how the oak associated species use the oak tree, as used in the Use table.

	Definitions_Woodland
	Definitions of woodland types as used in the Woodlands table.

	Ecology_notes
	Notes on the ecology of the oak associated species.

	Invert_fungi
	Information on if the oak associated invertebrate eats fungi or carries a fungus and aids its spread.

	References
	Full details of all references used.

	Season
	The season when the oak associated species uses the oak tree.

	Tree_form
	The tree form (pollard, coppice and/or natural growth form) that the oak associated species uses.

	Tree_part
	The part of the tree that the oak associated species uses.

	Use
	How the oak associated species uses the oak tree e.g. feeding, roosting, nesting.

	Woodland
	The type of woodland in which the oak associated species uses oak trees.


2 Oak-associated species spreadsheet

This spreadsheet lists all the oak-associated species identified by Mitchell et al (2019).  It lists those invertebrate, fungi, bryophyte, lichen, mammal and bird species that use oak trees.  Other species will also use the oak woodland habitat, but are dependent on the environmental conditions (light, moisture etc.) created by the oak trees rather than the trees themselves.  The level of association with oak was recorded as ‘obligate’, ‘high’, ‘partial’, ‘cosmopolitan’ and ‘uses’ (Table 1). For some groups it was possible to define these categories based on the number of records of a species occurring on oak as opposed to other tree species. For other groups a more subjective assessment was made based on the available literature (see Table 3).

Table 2.  Definitions of association with oak.

	Value
	Definition

	Obligate
	Unknown from other tree species

	High
	Rarely uses other tree species

	Partial
	Uses oak more frequently than its availability

	Cosmopolitan
	Uses oak as frequently as, or less than, its availability

	Uses
	Uses oak but the importance of oak for this species is unknown


Table 3.  Methods used to assess level of species associated with Q. robur/petraea. For each species the reference used is listed in the OakEcol database.

	Species group
	Data sources and criteria used to assess association

	Lichens
	For all lichen species which had been confirmed as recorded on Q. robur/petraea within the British Lichen Society database (1960-2017), the number of times that each species had been recorded on Q. robur/petraea as a proportion of the total number of all records across all substrata (including corticolous, terricolous and saxicolous records, etc) was calculated.  The ‘level of association’ for a species was considered obligate if 100% of records were from Q. robur/petraea, high if >75% of records were from Q. robur/petraea, partial if >50% of records are from Q. robur/petraea, and cosmopolitan if the number of records from F. excelsior trees <50%.

	Bryophytes
	The British Bryological Society (BBS) records and the following references were the primary sources used: (Blockeel et al. 2014a, b; Hill et al. 2007; Hodgetts 2015; Lockhart et al. 2012; Pescott 2016; Söderström et al. 2016) with additional literature used for specific species (see OakEcol database)

	Fungi
	The species assessed was limited to the fungal taxa reported in The Fungal Records Database of Britain and Ireland (FRDBI) http://www.fieldmycology.net/FRDBI/FRDBI.asp which contains a total of 51914 post-1960 records where the associated organism was Quercus or Oak. Many of these were erroneously included within the field of fungi – with many being lichens. Detailed assessments of fungi were limited to those with 98-100% of records with Quercus and which were considered to be obligate associates and those with 80-97% of records with Quercus and which were considered to be highly associated with Quercus. Entries with a species epithet suggesting a strong affinity with Quercus were also assessed. 


	Invertebrates
	The principal data sources used were: (Alexander 2002; Askew et al. 2013; Crafter 2005; Emmet 1992; Gough et al. 2015; Milberg et al. 2016; Network 2017; Porter 1997; Smith and Roy 2008; Stork and Hammond 2013; Stubbs and Falk 1983; Waring et al. 2017) with additional literature searches for specific species (see OakEcol for details).



	Mammals
	The handbook of British Mammals (Harris and Yalden, 2008). Retrieved from http://books.google.co.uk/books?id=w_UJNAAACAAJ was used as the main information supplemented with additional literature searches for specific species (see OakEcol for details).  


Table 4. Details of the data in the oak_associated_sp sheet. 

	Column heading name
	Definition

	Species_Latin
	Latin name of species that uses oak

	Authority
	Authority for Latin name

	Species_English
	English name

	Synonym
	Any known synonyms for the species

	Only_woodland
	Only found in the oak woodland habitat rather than using the oak tree

	Group
	The group of species the species belongs to, see table Definitions_species group

	Group2
	The group of species the species belongs to with all the invertebrates grouped together as inverts, see table Definitions_species group

	Quercus_species
	The oak species for which the data was collected, both Q. robur & Q. petraea, Q. robur only, Q. petraea only, or Quercus robur/petraea (data does not distinguish between the two native UK oak species)

	Level_association
	Level of association with oak, see table Definitions_associations for more details

	Association_confidence
	The type of data on which the level of association is based. See table Definitions_Association_confidence

	Meta-data_quality
	Free text for general comments on the quality of the data used

	Native
	Native/Naturalized = Native species or naturalized species, Introduced = Introduced species (recently introduced)

	Conservation_status_known
	Is the conservation status of the species known - see table Definitions_Conservation status for more details

	BAP
	Yes = Species is on the UK BAP list : http://jncc.defra.gov.uk/page-5717, No = Species is not on the UK BAP list

	Red_data_book
	If the oak associated species is a red databook species then its category is listed as: Endangered, Vulnerable, Rare, Out of danger, Endemic, Insufficiently Known, Nationally Notable

	IUCN
	If the oak assoicated species is listed on the IUCN list its category is given as: Critically endangered, Endangered, Vulnerable, Near Threatened, Least concern, Data deficient, as defined by http://www.iucnredlist.org/static/categories_criteria_3_1

	BoCC4
	Listed on the Birds of Conservation Concern list 4 as Red, Amber, Green see https://www.bto.org/sites/default/files/shared_documents/publications/birds-conservation-concern/birds-of-conservation-concern-4-leaflet.pdf

	Priority_sp_England
	Listed as a Priority species in England (species of principal importance) http://webarchive.nationalarchives.gov.uk/20140711133551/http://www.naturalengland.org.uk/ourwork/conservation/biodiversity/protectandmanage/habsandspeciesimportance.aspx

	Priority_sp_Wales
	Listed as a Priority species in Wales (Section 7 List) http://www.biodiversitywales.org.uk/Environment-Wales-Bill

	Priority_sp_NI
	Listed as a Priority species in Northern Ireland https://www.daera-ni.gov.uk/articles/northern-ireland-priority-species

	Priority_sp_Scotland
	Listed as a Priority species in Scotland (Scottish Biodiversity List) http://www.gov.scot/Topics/Environment/Wildlife-Habitats/16118/Biodiversitylist/SBL

	Knowledge_gaps
	Brief notes on any knowledge gaps

	1_record_obligate
	Only relevant to fungi. Yes = only one record of species and that was on oak

	Notes1
	Notes in relation to level of association with oak and the species conservation status

	Reference_Number
	Reference used - look up number(s) in References table

	At_risk_code
	A combination of level of association with oak and conservation status to provide an "at risk to oak decline" index. Identical to the method used for ash in Mitchell et al 2014 Biological Conservation 175, 95-109


3 Alternative_trees species spreadsheet

One ‘solution’ to the potential loss of oak trees is to plant alternative tree species which could support oak-associated biodiversity.  Thirty tree species (Table 6) have been assessed for their potential to support oak-associated species.  The tree species chosen include all native tree species likely to occur on oak sites, plus a range of non-native species which have been proposed as possible alternatives where commercial production of oak is the primary objective of woodland management.  Given that woodland managers may wish to use these species for commercial reasons, it is important to understand the potential ecological implications of these species. 

This spreadsheet allows identification of which alternative trees oak-associated species may use. For each of 30 tree species we provide an assessment of their ability to support each of the 2300 oak-associated species using the levels of association in Table 5.  Not all of the tree species for which an assessment was made will be suitable alternatives for oak in native woodlands, if the aim is to support oak-associated biodiversity and site suitability (environmental conditions) and compatibility with other management objects (e.g. silvicultural objectives) should also be checked.  

Table 5.  Definitions of levels of association with alternative trees.
	Association
	Definition

	No
	Known not to use this tree species.

	Parasite
	Species is a parasite so no assessment of alternative tree species made

	Probable
	Based on ecological knowledge of the species the oak-associated species is thought likelyor probable to use this tree species but there are no records of the species using this particular tree species. For example the species is known to use a wide range 

	Rarely_Gen
	The oak-associated species has very occasionally been recorded on this genera but no information on if it will occassionally use this species. Unlikely to be a good alternative tree species

	Rarely_SP
	The oak-associated species has very occasionally been recorded on this tree species but very rarely, unlikely to be a good alternative tree species

	Unknown
	The use (or otherwise) of this tree is unknown

	Yes_Gen
	Known to use this genera but no information on if it will use this species

	Yes_Sp
	Known to use this tree species.


Table 6. The tree species for which an assessment of whether the 2300 oak associated species would use them or not.
	Latin
	English

	Acer campestre
	Field Maple

	Acer pseudoplatanus
	Sycamore

	Alnus glutinosa
	Alder

	Betula pendula
	Silver Birch

	Betula pubescens
	Downy Birch

	Carpinus betulus
	Hornbeam

	Castanea sativa
	Sweet Chestnut

	Fagus sylvatica
	Beech

	Fraxinus excelsior
	Common Ash

	Ilex aquifolium
	Holly

	Larix spp
	Larch

	Malus sylvestris
	Crab Apple

	Picea abies
	Norway Spruce

	Pinus nigra ssp. laricio
	Corsican Pine

	Pinus sylvestris
	Scots Pine

	Populus tremula
	Aspen

	Prunus avium
	Wild Cherry

	Pseudotsuga menziesii
	Douglas fir

	Quercus cerris
	Turkey oak

	Quercus rubra
	Red Oak

	Sorbus aria
	Whitebeam

	Sorbus aucuparia
	Rowan

	Sorbus torminalis
	Wild service tree

	Taxus baccata
	Yew

	Thuja plicata
	Western red cedar

	Tilia cordata
	Small leaved lime

	Tilia platyphyllos
	Large leaved lime

	Tilia vulgaris
	Hybrid T. cordata × T. platyphyllos 

	Tsuga heterophylla
	Western hemlock 

	Ulmus glabra
	Wych elm 


4 How to use OakEcol
1. Gather species records for the woodland in question
2. Use the oak_associated_sp sheet to identify if any of the species known to be present at the site are oak-associated

3. Identify those oak-associated species most at risk from a decline in oak (obligate, highly associated species and partially associated species)

4. It is unlikely that obligate species will use other tree species therefore focus on the highly and partially associated species. If further prioritisation is required, it is suggested to focus on the highly associated species and those partially associated with some form of conservation protection as their populations are already likely to at risk or small (hence the reason they were protected). Information on the conservation designations of the species are contained with the oak_associated_sp sheet, which although accurate in 2018, by need to be updated.
5. Use the Alternative_Trees sheet to identify which other tree species the selected oak associated species will use. Species recorded as “Yes_Sp” are known to use the alternative tree and hence we have the greatest confidence in the suitability of that tree species to support that oak-associated species.
6. Once a short list of possible alternative trees is identified their suitability for the site should be assessed, both in terms of climate and soils

7.  Ideally native tree species that are already present at the site or nearby should be identified.  

8. If non-natives are chosen careful thought to their suitability should be given

9. A change from oak to another tree species, native or non-native will have impacts on not only the biodiversity but also the ground flora and ecosystem functioning. Careful thought should be given to these impacts, some of which may be undesirable, and more details of which can be found in Mitchell et al. 2019.
4.1 Examples of using OakEcol and Case studies

Further details of how OakEcol can be used to maximize support for oak associated biodiversity and examples of 30 case studies across the UK where this has been carried out are available at https://www.hutton.ac.uk/oak-decline
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