[bookmark: _heading=h.gjdgxs]Metadata for species list

This is the metadata for the Prince Edward Islands’ species list as part of the report "The status of biological invasions and their management in South Africa in 2022".  For the last published report see http://dx.doi.org/10.5281/zenodo.3947613 for general details see http://iasreport.sanbi.org.za
The species list itself will be in the general file name of “NSRBISA_PEIs_Species_list_YYYYMMDD.xlsx”.  The file is stored as an Excel spreadsheet.  This is in part as that format can retain italics (and so the scientificName can be represented as intended), and also so it is more easily accessible for users of the report.
For enquiries contact: IAS.report.SANBI@gmail.com OR invasives@sanbi.org.za
For a full description of the indicators used in the report and for some of the coding of the confidence levels used below see: Wilson et al. (2018) Indicators for monitoring biological invasions at a national level. Journal of Applied Ecology, 55, 2612–2620. doi: 10.1111/1365-2664.13251
Documents that explain the Darwin core fields used are available at: http://rs.gbif.org/ & https://dwc.tdwg.org/terms/
On the species lists itself, there are multiple values in a field and want to select only some of them can use "=FIND("KZN";[@RangeBroad])" and then sort or filter the dataset by this new column
REFERENCE FOR THIS DOCUMENT: tbc
Where there is no information in a cell use NA, which means not available (as per R), there is some uncertainty as to whether no effort has been made to find the value, information has been looked for and not found, or whether the information is not applicable (also NA). The interpretation of NA should be given. In some cases NE is used to mean Not Evaluated (e.g. in IUCN assessments like the Red List and EICAT), i.e. there has been no effort to find the value

scientificName
Question addressed: What is the valid scientific name of the taxon?
Description: The binomial name of the taxon (normally at species level) including the authority as per dwc:scientificName.  The choice of whether to include details of subspecific or supraspecific entities is due to data availability and in some cases regulatory listings.
Darwin Core: dwc:scientificName 
Type: Character or NA in cases where there is a taxon that is required to be included in the report (e.g., as it is regulated) but that does not have a valid scientificName

taxonRank 
Question addressed: The taxonomic rank of the most specific name in the scientificName.
Description: This provides information as to the level of identification given in the scientificName
Darwin Core: dwc:taxonRank
Type: Factor with eight or more levels, note can be higher level than genus
	Value
	Definition

	fam.
	Family

	cv.
	Cultivar

	f.
	Forma

	gen.
	Genus

	gx.
	Grex (used for flocks of orchids)

	sp.
	Species (will be for most taxa)

	subsp.
	Sub-species

	sect.
	Section

	var.
	Variety


scientificNameSource
Description: The taxonomic backbone used for the scientificName
Type: Factor, number of levels will vary over time 
Values: This is a list of sources used for nomenclature.  In general for plants the backbone used is BODATSA. For all non-plant taxa the backbone used is the Global Biodiversity Information Facility).  However, for many taxa these are not sufficient, in particular BODATSA only includes names of alien plant species found outside of captivity or cultivation and there are often delays between a change in nomenclature and an update processed in GBIF (if such updates are fed through).  There is no value for NA because then the name is not traceable.
	Value
	Scope
	Description and link

	BODATSA
	Native plants
Alien plants found outside of captivity or cultivation 
	The botanical database of Southern Africa, http://posa.sanbi.org/. Annual updates published as the South African National Plant Checklist.

	GBIF
	All taxa (not to be used for plant taxa in this database)
	Global Biodiversity Information Facility, https://www.gbif.org/. GBIF in turn uses various other primary sources for nomenclature, but the goal is not to list these here.

	ICTV 
	Viruses
	International Committee on Taxonomy of Viruses, https://ictv.global

	POWO
	All plants. To be used primarily for taxa not found in BODATSA. Conflicts between BODATSA and POWO are to be resolved on a case by case basis
	Plants of the World Online, https://powo.science.kew.org/

	IPNI
	All plants, should feed through to POWO and BODATSA but there can be delays
	The International Plant Name Index (IPNI), https://www.ipni.org/

	name_not_resolved
	All taxa
	There is on-going confusion around the name, e.g. a species complex or similar that has not been resolved

	Nemaplex
	Nematodes not found in GBIF
	THE "NEMATODE-PLANT EXPERT INFORMATION SYSTEM" A Virtual Encyclopedia on Soil and Plant Nematodes. http://nemaplex.ucdavis.edu/
http://nemaplex.ucdavis.edu/Uppermnus/genspecsearch.htm

	WoRMS
	Marine taxa not found in GBIF
	The World Register of Marine Species (WoRMS) aims to provide an authoritative and comprehensive list of names of marine organisms, including information on synonymy. https://www.marinespecies.org/

	Zachariades_et_al_2021_African_Entomology
	Biological control agents released on plants, names not currently in GBIF
	https://doi.org/10.4001/003.029.1077



otherNamesUsed
Description: Synonyms, names misapplied, or names for which there were typos or no authority provided in the original source.  These might have appeared in the regulations or in one of the data sources used.  The names in this column have been incorporated into scientificName based on the scientificNameSource used.  It is not intended to be a complete list of synonyms for a particular taxon but is a pragmatic list so that people can search for taxa that they might think are otherwise missing.  Information on what was done is available in the intermediate data file for a particular source (see the workflow).
Type: Character or NA, can be several values separated by a pipe delimiter.  The full names including authorities should be added, including cases where there were typos.
kingdom
Description: The full scientific name of the kingdom in which the taxon is classified.
Darwin Core: dwc:kingdom
Type: Factor
Values: Animalia, Archaea, Bacteria, Chromista, Fungi, Plantae, Protozoa, Viruses
Note: the values given here (and for phylum, class, order, and family) should not be regarded as authoritative as they are not automatically updated. The values are merely presented for user convenience.  If these are to be used for any practical purpose, please refer back to the appropriate taxonomic backbone.
[bookmark: _heading=h.4xou8qiy1xm1]phylum
Description: The full scientific name of the phylum or division in which the taxon is classified.
Darwin Core: dwc:phylum
Type: Factor
Values: (examples) Chordata (phylum). Bryophyta (division).
Note: see note under kingdom
[bookmark: _heading=h.8c9t2cfkvseu]class
Description: The full scientific name of the class in which the taxon is classified.
Darwin Core: dwc:class
[bookmark: _heading=h.9ax7id7hwm90]Type: Factor
[bookmark: _heading=h.agvcdyhm982y]Values: (examples) Mammalia, Hepaticopsida
Note: see note under kingdom

[bookmark: _heading=h.mxm5mzeusq7q]order 
Description: The full scientific name of the order in which the taxon is classified, the order level classification should be as per POWO for plants or as per GBIF.
Darwin Core: dwc:order
Type: Character
Note: see note under kingdom
[bookmark: _heading=h.yq9fw0tcxukv]family
Description: The full scientific name of the family in which the taxon is classified, the family level classification should be as per POWO for plants or as per GBIF.
Darwin Core: dwc:family
Type: Character
Note: see note under kingdom
vernacularName
Question addressed: What is the taxon commonly known as in South Africa?	
Description: This is intended to be the predominant common name used to describe the taxon in South Africa.  The common name used is generally the English common name, recognising that more than one English common name may exist, and that common names in other South African official languages also exist. Exceptions are made when a non-English common name is predominantly or exclusively used to describe a species (e.g. in the case of Acacia cyclops, the common name “rooikrans” is used in preference to the English “red eye”).
Darwin Core: dwc:vernacularName
Type: Character, or NA if no common name was found in usage
RegulatoryListing
Question addressed: Is the taxon regulated as an alien species under South African law?
Description: The listing as per the NEM:BA A&IS Regulations of 2020.  Ref: Department of Environment, Forestry and Fisheries (2020) National Environmental Management: Biodiversity Act, 2004 (Act no. 10 of 2004): Alien and Invasive Species Lists. Government Gazette, Pretoria, 31–77 pp.  Note: the exact wording of the listing might be different from the scientificName (e.g. Acacia decurrens Willd. Is listed as ‘Acacia decurrens Willd. And hybrids, varieties and selections’); context-specific only refers to variation in the listing specified in the ‘categories’ field (e.g.  in the regulations A. decurrens is listed in the category field only as “2”, but in the exemptions field it is listed as “Exempted for an existing plantation”, this is not regarded as context-specific here). In the 2014 and 2016 lists certain taxa were listed as prohibited (i.e. they were not present in the country and were not allowed to be introduced), however this prohibited list has since been removed.
If a taxon is not present in the country it is (or should be) regarded as unlisted, unless there is a discrepancy in the regulatory lists.
If the taxon is only described at a higher level than that at which the taxon is regulated then it is scored as uncertain.  For example, there is a record of a dermestid from the Prince Edward Islands but only Trogoderma granarium is listed.
Darwin Core: see extension http://rs.gbif.org/vocabulary/gisin/2.0/regulatory.xml but the allowed vocabulary is specific to South Africa. 
Relevant indicator(s): 12, 13–20
Type: Factor with 7 levels
	Value
	Definition

	1a
	

	1b
	

	2
	(not currently applicable to the Prince Edward Islands) 

	3
	(not currently applicable to the Prince Edward Islands)

	Context-specific
	species that are listed in different categories depending on the area or ecosystem in which they are found

	Not.listed
	

	Uncertain
	The taxon might be listed, but the identity of the taxon is at a higher level than the regulatory listing, i.e., it is not clear whether the taxon is actually listed or not.


regulatoryGrouping
Description: In the NEM:BA A&IS Lists (2014, 2016, and 2020) taxa are listed in high-level groupings that correspond to a mix of taxonomic groupings and where the taxa occur.  These groupings are included for reference only for taxa that are listed. In a few cases this grouping does not correspond to the kingdom (e.g., some marine algae are listed as marine plants).	
Type: Factor with 12 levels (as well as NA for taxa which are not currently listed as per RegulatoryListing)
	Value
	Definition

	Amphibian
	

	Bird
	

	Fish.FW
	Freshwater fish

	Fish.M
	Marine fish (there are no alien marine fish recorded from South African waters, but there was one prohibited species in the 2014 and 2016 lists)

	Invert.FW
	Freshwater invertebrates

	Invert.M
	Marine invertebrates

	Invert.T
	Terrestrial invertebrates

	Mammal
	

	Microbe
	Microbial species (including all fungi)

	Plant.M
	Marine plants

	Plant.FWT
	Terrestrial and freshwater plants

	Reptile
	[bookmark: _heading=h.dhwtqa8lsm2h]


isNative
Question addressed: Is the taxon native to one or both of the Prince Edward Islands?
Description: If a taxon is native to at least one of the Prince Edward Islands (i.e. TRUE), then the taxon does not belong in this dataset unless:
· at some point it was present as an alien species elsewhere in the Prince Edward Islands (occurrenceStatus=present); or
· the taxon is(or was) prohibited from being introduced to another part of the Prince Edward Islands under regulations; or
· a risk analysis (/assessment) has been conducted on the taxon; or
· the taxon was at some point classified as alien to one or both of the Prince Edward Islands although the taxon’s nativity has since been settled and it is clear it is native.
isNative does not align with the Darwin Core variable dwc:establishmentMeans, as terms like introduced confound whether it is alien to a region with dwc:degreeOfEstablishment or the field IntroductionStatus coded here (cf. Groom et al. 2019). For a discussion on the criteria used to classify something as cryptogenic see Essl et al. (2018), with terms as per Carlton (1996) and Richardson et al. (2011).  The category of not evaluated as proposed by Essl et al. (2018) is not used here, as if there has been no evaluation of a species’ nativity then it also does not belong to this dataset.  The category of data deficient as proposed by Essl et al. (2018) is also not used here, and rather all taxa where nativity is highly uncertain are classed as cryptogenic
Relevant indicator(s): tbc
Type: Factor with 3 levels (as well as NA if it hasn’t been evaluated, but in this case it shouldn’t be on the data-set):
	Value
	Definition

	Cryptogenic
	Those of unknown biogeographic origin, which cannot be definitively categorised as native to any part of the Prince Edward Islands, but neither can be definitively categorised as alien to the Prince Edward Islands where it is present

	FALSE
	

	TRUE
	


isNativeConfidence
Description: The level of confidence in the scoring of isNative
Type: Factor with 2 levels (and NA if isNative is NA; and NA if isNative is Cryptogenic). A third level is listed in Wilson et al. 2018, but if the nativity in dispute, and confidence is lower than 90% that it is native to somewhere OR lower than 90% that it is alien everywhere it is, then it should be classed as Cryptogenic.
	Value
	Definition

	high
	All databases (at least one of which is authoritative) state that the taxon is native (or alien) and there is no evidence of debate about nativity

	medium
	Categorised as native (or alien) in the most authoritative sources although some references report the opposite with no detailed published analysis confirming nativity,  OR the only sources in which nativity is recorded are not authoritative.


isNativeSource
Description: The reference or sources that were used to score isNative
Type: character or NA
Values: provide an evaluation of how authoritative the source(s) is, if this is needed for scoring the confidence level
occurrenceStatus
Question addressed: Does the taxon occur in the Prince Edward Islands (as of December 2022)?
Description: This will include both alien and native ranges, for specification of whether it is present as an alien see introductionStatus or degreeOfEstablishment. 
Darwin Core: dwc:occurrenceStatus. Not all the values of the vocabulary are used (common, irregular, rare) as information on abundance is stored under organismQuantity.
Relevant indicator(s): INDICATOR 5
Type: Factor with 4 levels
Values: Can inherit presences from introductionStatus and degreeOfEstablishment, but can only inherit absences if used in combination with isNative.
	Value
	Definition

	absent
	A reasoned analysis of the evidence suggests the taxon is not present in the Prince Edward Islands as of December 2022 OR there is no evidence of presence.

	present
	There is evidence to document the presence of the taxon in the Prince Edward Islands as of December 2022

	doubtful
	There is some evidence of the taxon having been present in the Prince Edward Islands but there is doubt over the evidence, or whether is still present as of December 2022, including taxonomic or geographic imprecision in the records

	NotEvaluated
	There has been no specific attempt to ascertain if the taxon is in (or has been in) the Prince Edward Islands


occurrenceStatusConfidence
Description: The level of confidence in the scoring of occurrenceStatus
Type: Factor with 2 levels (and NA if occurrenceStatus is Doubtful or NotEvaluated). A third level is listed in Wilson et al. 2018, but if the species has been recorded as present but the record is either questioned or last record from a substantial time ago, then it should be classed as doubtful
	Value
	Definition

	high
	For presence: physical sample lodged in a recognised collection identified by an expert OR molecular confirmation of a sample collected in the last 50 years AND field notes in the past decade confirming presence

	
	For absence: there is no evidence the taxon is in the Prince Edward Islands despite surveys in relevant areas by individuals with field experience of identifying the taxon, with appropriate sampling AND there are no putative pathways by which it could have recently been introduced OR there is documented evidence declaring eradication / loss of the population, there are no likely putative pathways for recent reintroductions, and it hasn’t been seen for over a decade despite resurveys

	medium
	For presence: no physical sample or molecular confirmation, or sample collected over a decade ago with no field confirmations in past ten years

	
	For absence: there is no evidence the taxon is in the Prince Edward Islands in the relevant sources OR there is documented evidence declaring eradication / loss of the populations


occurrenceStatusSource
Description: The reference or source used to score occurrenceStatus, this should include notes on whether there is a physical specimen and a source; whether there is molecular confirmation that the specimen is that species and provide the source; whether there is a literature record of presence of the specimen and provide source; and whether there has been recent field confirmation and again provide source. In each case, the answers are yes, no, unclear (e.g., molecular results might indicate several potential taxa or a field evaluation might only be to a genus level), or NE (i.e., not evaluated, there has been no attempt to look to see if such data have been collected or not).
Type: Structured text field
Values: “NE” if occurrenceStatus is NotEvaluated OR
“Physical specimen (yes/no/NE) ref|Molecular confirmation (yes/no/unclear/NE) ref|Literature reference (yes/no/unclear/NE) ref|Field evaluation (yes/no/unclear/NE) ref”
degreeOfEstablishment
Question addressed: To what degree is the taxon where it is alien in the Prince Edward Islands      surviving, reproducing, and has expanded its range (as of December 2022)?
Description: The coding is taken from the Unified Framework for Biological Invasions (Blackburn et al. 2011) with the wording and description based largely on the Darwin Core term (dwc:degreeOfEstablishment; (Groom et al. 2019)), with the use of native rather than indigenous and the separation of A into A0 and A1 to indicate cases where things have disappeared from the Prince Edward Islands. In cases where it is clear that a taxon can be categorised at a certain level, but it is not clear if it can be categorised at a higher level (e.g., it has certainly naturalised C3, but there isn’t clear spread D1, or that the spread results in new self-sustaining populations D2, then it should be scored as C3).
Relevant indicator(s): 5.3
Type: Factor with 12 levels (as well as NA):
	Value
	Definition

	A0
	Never introduced beyond limits of native range to [a part of] the Prince Edward Islands     

	A1
	Has been introduced beyond limits of native range to the Prince Edward Islands, but no longer present

	B1
	Individuals transported beyond limits of native range, and in captivity or quarantine (i.e. individuals provided with conditions suitable for them, but explicit measures of containment are in place)

	B2
	Individuals transported beyond limits of native range, and in cultivation (i.e. individuals provided with conditions suitable for them but explicit measures to prevent dispersal are limited at best)

	B3
	Individuals transported beyond limits of native range, and directly released into novel environment

	C0
	Individuals released outside of captivity or cultivation in location where introduced, but incapable of surviving for a significant period

	C1
	Individuals surviving outside of captivity or cultivation in location where introduced, no reproduction

	C2
	Individuals surviving outside of captivity or cultivation in location where introduced, reproduction occurring, but population not self–sustaining

	C3
	Individuals surviving outside of captivity or cultivation in location where introduced, reproduction occurring, and population self–sustaining

	D1
	Self–sustaining population outside of captivity or cultivation, with individuals surviving a significant distance from the original point of introduction

	D2
	Self–sustaining population outside of captivity or cultivation, with individuals surviving and reproducing a significant distance from the original point of introduction

	E
	Fully invasive species, with individuals dispersing, surviving and reproducing at multiple sites across a greater or lesser spectrum of habitats and extent of occurrence



degreeOfEstablishmentConfidence
Description: The level of confidence in the scoring of degreeOfEstablishment
Type: Factor with 3 levels (and NA if degreeOfEstablishment is NA)
	Value
	Definition

	high
	A0–A1: use the criteria for defining absence (occurrenceStatusConfidence) checking against evidence for historical presence (occurrenceStatusConfidence) to separate the two categories

	
	B1–D2: based on recent (within the last decade) published field observations specifically using the coding of degreeOfEstablishment.

	
	E: based on published field observations specifically using the coding of degreeOfEstablishment (regardless of date, as taxa are very unlikely to move from back to D2 or earlier, even despite significant population crashes).

	Medium
	A0–A1: use the criteria for defining absence (occurrenceStatusConfidence) checking against evidence for historical presence (occurrenceStatusConfidence) to separate the two categories

	
	B1–E: based on historical (older than the last decade) published field observations with enough detailed information (and demonstrable survey effort) to code them according to degreeOfEstablishment.

	Low
	A0–A1: use the criteria for defining absence  (occurrenceStatus AND (occurrenceStatusConfidence)

	
	B1–E: interpreted from distribution data in an atlas project or similar listing project (specify interpretation made in the source, if it is not clear what the survey effort was or if the taxon is correctly identified do not score degreeOfEstablishment)



degreeOfEstablishmentSource
Description: The reference or sources that were used to score degreeOfEstablishment
Type: Structured text field
Values: Field evaluation using Unified Framework (yes/no), if ‘yes’ provide a reference, and details of survey method / effort; if ‘no’ provide distribution dataset that was used and how it was interpreted.
IntroductionStatus
Question addressed: A more basic answer to the question addressed by degreeOfEstablishment: To what degree is the taxon where it is alien in the Prince Edward Islands surviving, reproducing, and has expanded its range (as of December 2022)?
Description: Aligns with high-level introduction status as per the first report. Not part of Darwin Core.
Relevant indicator(s): 5.2
Type: Factor with 3 levels. Note: can be inherited from degreeOfEstablishment as below:
	Value
	Definition

	NA
	If degreeOfEstablishment is A0 or A1 OR if occurrenceStatus is absent or doubtful OR if isNative is TRUE and occurrenceStatus is present, there is no indication of any individuals in what would be considered an alien range OR if it is not evaluated

	presentAsAlienNotNaturalised
	B1–C2, includes a range of species from those in quarantine to those that are reproducing outside of captivity or cultivation but where there is no clear evidence of having formed self-sustaining populations

	NaturalisedNotInvasive
	D1, species where there is naturalisation, and possibly spread, but there is no clear evidence of forming self-sustaining populations at a significant distance from point of introduction

	Invasive
	D2–E, populations are self-sustaining a significant distance from the point of introduction



IntroductionStatusConfidence
Description: The level of confidence in the scoring of IntroductionStatus
Type: Factor with 3 levels (and NA if IntroductionStatus is NA)
	Value
	Definition

	high
	inherited from degreeOfEstablishmentConfidence OR based on recent (within last decade) published field observations

	medium
	inherited from degreeOfEstablishmentConfidence OR based on published field observations older than a decade

	low
	inherited from degreeOfEstablishmentConfidence OR based on expert opinion only with no clear indication of last field observation



IntroductionStatusSource
Description: The reference or sources that were used to score IntroductionStatus
Type: Text
Values: 	Either “see degreeOfEstablishmentSource" or provide ref to field observation / expert opinion
pathway
Question addressed: How did (/does) the taxon arrive in its alien range in the Prince Edward Islands?
Description: The field is based on the broad categories which were initially developed by Hulme et al. (2008), with sub-categories adopted by the CBD (Scalera et al. 2016) and later revised (Harrower et al. 2018).  For guidance of their application see Harrower et al. (2018).  This coding is currently only available through the Invasive Species Pathways extension to Darwin Core (http://rs.gbif.org/sandbox/extension/issg-pathway.xml; Pagad et al. 2015).
Relevant indicator(s): 2
Type: Factor with 7 major categories, and 44 sub-categories.  Nesting is indicated by a colon and multiple levels that apply are separated by a pipe delimiter.  For example: Release:Hunting|Release:AestheticRelease
Values:
	Value

	Release

	Release:BiologicalControl

	Release:StabilisationAndBarriers

	Release:FisheryInWild

	Release:Hunting

	Release:AestheticRelease

	Release:ConservationInWild

	Release:OtherRelease

	Escape

	Escape:Agriculture 

	Escape:Aquaculture

	Escape:BotanicalGardensAndZoos

	Escape:Pet

	Escape:FarmedAnimals

	Escape:Forestry

	Escape:FurFarms 

	Escape:Horticulture 

	Escape:Ornamental

	Escape:Research

	Escape:LiveFoodAndLiveBait

	Escape:OtherEscape

	Contaminant

	Contaminant:NurseryMaterialContaminant

	Contaminant:BaitContaminant

	Contaminant:FoodContaminant

	Contaminant:ContaminantOfAnimals

	Contaminant:ParasiteOfAnimals 

	Contaminant:ContaminantOfPlants 

	Contaminant:ParasiteOfPlants 

	Contaminant:SeedContaminant 

	Contaminant:TimberTradeContaminant

	Contaminant:HabitatMaterialContaminant

	Contaminant:OtherContaminant

	Stowaway

	Stowaway:FishingEquipment

	Stowaway:ContainerAndBulkCargo

	Stowaway:Airplane

	Stowaway:ShipExcludingBallastWaterOrHullFouling

	Stowaway:MachineryAndEquipment

	Stowaway:PeopleAndLuggage

	Stowaway:PackingMaterial

	Stowaway:BallastWater

	Stowaway:HullFouling

	Stowaway:LandVehicles

	Stowaway:OtherStowaway

	Corridors

	Corridors:CanalsAndArtificialWaterways

	Corridors:TunnelsAndBridges 

	Unaided:NaturalDispersal

	Unknown



pathwayConfidence
Description: The confidence with which the variable pathway was scored for a given taxon
Type: Factor with 3 levels (and NA if pathway is Unknown)
	Value
	Definition

	high
	direct evidence that it was introduced along a pathway

	medium
	indirect evidence (e.g. correlation between pathway and sites in the country)

	low
	inferred based on species traits and/or other regions



pathwaySource
Description: The reference or sources that were used to score the pathway for a given taxon
Type: text
Values: reference(s)
FirstRecord
Question addressed: When was the first record of the taxon as alien in the Prince Edward Islands?
Description: The year at which the taxon was first recorded in the Prince Edward Islands (i.e. dwc:eventDate). Should conform to ISO 8601:2004(E), the standard does allow for date ranges.
Relevant indicator(s): 2, 5
Type: An ordered factor with potential levels up to 31 December 2022. 
Values: Any dates before the current era (i.e. BC) are marked as negative.
FirstRecordConfidence
Description: The confidence with which the variable FirstRecord was scored for a given taxon
Type: Factor with 3 levels (and NA if FirstRecord is NA)
	Value
	Definition

	high
	Direct evidence that it was recorded in that year / date range     

	medium
	Indirect evidence that it was recorded in that year / date range

	low
	Inferred


Note: the confidence should be around the degree to which a particular record is actually the earliest record of the taxon in South Africa, rather than simply the confidence that any particular record is a true record (although the later may be taken into account to evaluate the former).
FirstRecordSource
Description: The reference or sources that were used to score the FirstRecord for a given taxon
Type: text
Values: reference(s)
RangeBroadAdmin
Question addressed: How widespread is the alien taxon outside of captivity/cultivation in South Africa—in terms of broad administrative regions?
Description: This lists the occupancy of specific administrative regions (the nine provinces & the Prince Edward Islands for terrestrial systems; 22 water management areas for freshwater systems; and seven marine ecoregions).
Relevant indicator(s): 6.1
Type: A factor with 3 levels (and NA if there is no range OR if the range is not known with this level of precision).  
Values: Multiple levels that apply are separated by a pipe delimiter.
	Value
	Definition

	MI.FWT
	Marion Island terrestrial and freshwater (although currently no freshwater invasions have been recorded, Greve et al. 2020)

	PEI.FWT
	Prince Edward Island terrestrial and freshwater (although currently no freshwater invasions have been recorded, Greve et al. 2020)

	PEI.M
	Prince Edward Island marine ecoregion (although currently no marine invasions have been recorded, Greve et al. 2020)



RangeBroadAdminConfidence
Description: The confidence with which the variable RangeBroadAdmin was scored for a given taxon
Type: Factor with 3 levels (and NA if RangeBroadAdmin is NA)
	Value
	Definition

	high
	Included in a formal verified atlas or mapping project based on recent surveys with adequate ground-truthing. There is some indication that there have been surveys at sites where the taxon is not recorded as present

	medium
	Data from an atlas project, though it is not explicit that sites where it is not recorded as present would have been recorded/some sites might not have been surveyed

	low
	Interpreted from expert opinion


RangeBroadAdminSource
Description: The reference or sources that were used to score the RangeBroadAdmin for a given taxon
Type: character or NA 
Values: reference(s)
RangeBroadEcol
Question addressed: How widespread is the alien taxon outside of captivity/cultivation in the Prince Edward Islands—in terms of broad ecological regions?
Description: This lists the occupancy of specific biogeographic regions (the biomes for terrestrial systems; *** for freshwater systems; and six marine ecoregions as per Sink et al. (2012) with the addition of the Prince Edward Island marine ecoregion).  ***TM to add in methodology for how biome was obtained
Relevant indicator(s): 6.1
Type: A factor with XXX levels (and NA if there is no range OR if the range is not known with this level of precision).  Multiple levels that apply are separated by a pipe delimiter. 
Values: if a factor with several levels as a table (e.g., for confidence levels)
	Value
	Definition

	***
	Prince Edward Island biome     

	***
	List FW ecological areas from the Prince Edward Islands

	PEI.M
	Prince Edward Island marine ecoregion (although currently no marine invasions have been recorded, Greve et al. 2020)


RangeBroadEcolConfidence
Description: The confidence with which the variable RangeBroadEcol was scored for a given taxon
Type: Factor with 3 levels (and NA if RangeBroadEcol is NA)
	Value
	Definition

	high
	Included in a formal verified atlas or mapping project based on recent surveys with adequate ground-truthing. There is some indication that there have been surveys at sites where the taxon is not recorded as present

	medium
	Data from an atlas project, though it is not explicit that sites where it is not recorded as present would have been recorded/some sites might not have been surveyed

	low
	Interpreted from expert opinion


RangeBroadEcolSource
Description: The reference or sources that were used to score the RangeBroadEcol for a given taxon
Type: character or NA
Values: reference(s)
RangeHMC
Question addressed: How widespread is the alien taxon outside of captivity/cultivation in the Prince Edward Islands—in terms of half-minute cells?
Description: The number of half-minute cells occupied by the taxon in its alien range as per le Roux et al. (2013) (for where they are found, consult the data sources)
Relevant indicator(s): 6.2
Type: integer 
Values: numeric 1–maximum number of half minute cells in the Prince Edward Islands or NA if there is no range or if not known with this level of precision
RangeHMCConfidence
Description: The confidence with which the variable RangeHMC was scored for a given taxon
Type: Factor with 3 levels (and NA if RangeHMC is NA)
	Value
	Definition

	high
	Included in a formal verified atlas or mapping project based on recent surveys with adequate ground-truthing. There is some indication that there have been surveys at sites where the taxon is not recorded as present

	Medium
	Data from an atlas project, though it is not explicit that sites where it is not recorded as present would have been recorded/some sites might not have been surveyed

	low
	Interpreted from expert opinion


RangeHMCCSource
Description: The reference or sources that were used to score the RangeHMC for a given taxon
Type: character or NA
Values: reference(s)
RangeExact
Question addressed: How widespread is the alien taxon outside of captivity/cultivation in the Prince Edward Islands—in terms of area occupied?
Description: An estimate of the area occupied by the species at a specific resolution 
Relevant indicator(s): 6.3
Type: Numeric or NA if there is no range or if not known with this level of precision
Values: depends on RangeExactType
RangeExactType
Description: The units in which the range is presented (e.g. ha, km of coastline, rivers)
Relevant indicator(s): If none delete
Type: factor
Values: levels to be determined and modified as data added e.g. ha—occupied area in terms of hectares putting a polygon around point patterns of individual discrete populations
RangeExactConfidence

Description: The confidence with which the variable RangeExact was scored for a given taxon	
Type: Factor with 3 levels (and NA if RangeExact is NA)
	Value
	Definition

	high
	Data based on a project within the last decade specifically designed to map the range of the taxon in question, with search effort explicit and sufficient to determine where taxa are and where they are not. Might include citizen science components for easily identified taxa. Appropriate statistical technique used to estimate total range size (particular if disjunct distributions)

	medium
	Data from atlas project or general mapping project with indication of sampling effort, but data not complete or not recent (e.g. >10 years old)

	low
	No absence data, no clear statistical methodology for estimating range size, or very broad estimate


RangeExactSource
[bookmark: _heading=h.30j0zll]Description: The reference or sources that were used to score RangeExact for a given taxon
Type: character or NA
Values: reference(s)
RangeFreeText
Question addressed: How widespread is the alien taxon outside of captivity/cultivation in the Prince Edward Islands—text description of current range?
Description: Notes as to the range can be made, e.g. if it is restricted only to specific habitats like urban areas or harbours
Relevant indicator(s): 6
Type: character or NA
RangeFreeTextSource
Description: The reference or sources that were used to score RangeFreeText for a given taxon
Type: character or NA
Values: reference(s)
organismQuantityCategorical
Question addressed: How abundant is the taxon in its alien range in the Prince Edward Islands as of December 2022—is there a qualitative measure per spatial unit?
Description: Categorical measure of abundance per species per locality, with localities defined using organismQuantityCategoricalType (cf. dwc:organismQuantity and dwc:organismQuantityType)
Relevant indicator(s): 7.1
Type: Factor with 3 levels
	Value
	Definition

	TRUE
	an evaluation of abundance based on (absent; rare; occasional; abundant) has been made for the alien taxon at -at least- some of the localities where it occurs

	FALSE
	

	NA
	It is not present


organismQuantityCategoricalType
Description: the spatial unit(s) for which data on quantities are available
Type: factor
Values: levels to be determined and modified as data added, e.g. provinces, or protected areas
organismQuantityCategoricalConfidence
Description: The confidence with which the variable organismQuantityCategorical was scored for a given taxon
Type: Factor with 3 levels (and NA if organismQuantityCategorical is NA)
	Value
	Definition

	high
	Recent survey, technique used well documented, and several people confirming the value obtained (e.g., included in a formal verified atlas or mapping project based on recent surveys with adequate ground-truthing)

	medium
	data from an atlas project, or recent survey but only one person

	low
	interpreted from expert opinion, or no clear basis for the value given, or over 10 years ago



organismQuantityCategoricalSource
Description: The reference or sources that were used to score organismQuantityCategorical for a given taxon
Type: character or NA
Values: reference(s)
organismQuantityExact
Question addressed: How abundant is the taxon in its alien range in the Prince Edward Islands—in terms of an exact overall number?
Description: An estimate of the area occupied by the species at a specific resolution, or numbers of individuals 
Relevant indicator(s): 7.2
Type: Numeric
organismQuantityExactType
Description: The type of data of organismQuantityExact     
Type: Factor with 2 levels (and NA if organismQuantityExact is NA)
Values: if a factor with several levels as a table (e.g., for confidence levels)
	Value
	Definition

	numind
	number of individuals

	cca
	condensed canopy area in ha


organismQuantityExactConfidence
Description: The confidence with which the variable organismQuantityExact was scored for a given taxon
Type: Factor with 3 levels (and NA if organismQuantityExact is NA)
	Value
	Definition

	high
	Accurate and recent population census, using appropriate statistical techniques

	medium
	Estimation based on sampling that uses assumptions and makes extrapolations

	low
	expert opinion


organismQuantityExactSource
Description: The reference or sources that were used to score organismQuantityExact for a given taxon
Type: character or NA
Values: reference(s)
organismQuantityDetailed
Question addressed: How abundant is the taxon in its alien range in the Prince Edward Islands—are detailed information available on individuals?
Description: Are detailed data available e.g. on the sizes, ages, or condition of individuals, that make up the population
Relevant indicator(s): 7.3
Type: Factor with 2 levels
Values: TRUE or FALSE
organismQuantityDetailedSource
Description: The reference or sources where data on organismQuantity area available
Type: character or NA
Values: reference(s)
impactEICAT
Question addressed: How severe are the negative environmental impacts of the alien taxon in the Prince Edward Islands?
Description: A single value should be given which is the maximum current recorded environmental impact in South Africa. (Blackburn et al., 2014, Hawkins et al. 2015)
Relevant indicator(s): 8
Type: Factor with 7 levels (including NA, note if data aren't available this is NE)
	Value
	Definition

	MV
	Massive

	MC
	[bookmark: _heading=h.3znysh7]Minimal Concern

	MN
	Minor

	MO
	Moderate

	MR
	Major

	NA
	No Alien Population

	NE
	Not Evaluated (Note, taxa might have been evaluated but not yet incorporated)


impactEICATConfidence
[bookmark: _heading=h.1fob9te]Description: The confidence with which the variable impactECIAT was scored for a given taxon
Type: Factor with 3 levels (and NA)
	Value
	Definition

	high
	See guideline in Hawkins et al. (2015) for EICAT and Bacher et al. (2018) for SEICAT. Impact assessment formally conducted for South Africa or global as applicable and reviewed by IUCN EICAT team (a similar SEICAT team is still to be set up). To be based on data within the last decade.

	medium


	As above, with evidence that the impact assessment was conducted according to EICAT procedure, but not formally reviewed; and/or data within the last 50 years was used.

	low
	As above, and it is not clear how the assessment was arrived at, or the data are over 50 years old


impactEICATSource
Description: The reference or sources that were used to score impactEICAT for a given taxon
Type: character or NA
Values: reference(s)
impactEICATGlobal
Question addressed: How severe might the negative environmental impacts of the alien taxon be?
Description: A single value should be given which is the maximum current recorded environmental impact anywhere in the world. (Blackburn et al., 2014, Hawkins et al. 2015).  This is included here to give an indication of which taxa are known to cause damage elsewhere.  Note, this does not assess the likelihood of similar impacts being realised in the Prince Edward Islands (e.g. it does not take into account climatic suitability and environmental context).
Type: Factor with 7 levels (including NA, note if data aren't available this is NE)
	Value
	Definition

	MV
	Massive

	MC
	Minimal Concern

	MN
	Minor

	MO
	Moderate

	MR
	Major

	NA
	No Alien Population

	NE
	Not Evaluated (Note, taxa might have been evaluated but not yet incorporated)



impactEICATGlobalConfidence
Description: The confidence with which the variable impactEICATGlobal was scored for a given taxon
Type: Factor with 3 levels (and NA)
	Value
	Definition

	high
	See guideline in Hawkins et al. (2015) for EICAT and Bacher et al. (2018) for SEICAT. Impact assessment formally conducted for the Prince Edward Islands or global as applicable and reviewed by IUCN EICAT team (a similar SEICAT team is still to be set up). To be based on data within the last decade.

	medium


	As above, with evidence that the impact assessment was conducted according to EICAT procedure, but not formally reviewed; and/or data within the last 50 years was used.

	low
	As above, and it is not clear how the assessment was arrived at, or the data are over 50 years old


impactEICATGlobalSource
Description: The reference or sources that were used to score impactEICATGlobal for a given taxon
Type: character or NA
Values: reference(s), note a single value linked to a published EICAT assessment may be given (rather than all the references in that assessment)
impactSEICAT
Question addressed: How severe are the negative socio-economic impacts of the alien taxon in the Prince Edward Islands?
Description: A single value should be given which is the maximum current recorded socio-economic impact in the Prince Edward Islands (Bacher et al., 2018)
Relevant indicator(s): 8
Type: Factor with 7 levels (including NA, note if data aren't available this is NE)
	Value
	Definition

	MV
	Massive

	MC
	Minimal Concern

	MN
	Minor

	MO
	Moderate

	MR
	Major

	NA
	No Alien Population

	NE
	Not Evaluated (Note, taxa might have been evaluated but not yet incorporated)


impactSEICATConfidence
Description: The confidence with which the variable impactSEICAT was scored for a given taxon
Type: Factor with 3 levels (and NA)
	Value
	Definition

	high
	See guideline in Hawkins et al. (2015) for EICAT and Bacher et al. (2018) for SEICAT. Impact assessment formally conducted for the Prince Edward Islands or global as applicable and reviewed by IUCN EICAT team (a similar SEICAT team is still to be set up). To be based on data within the last decade.

	medium


	As above, with evidence that the impact assessment was conducted according to EICAT procedure, but not formally reviewed; and/or data within the last 50 years was used.

	low
	As above, and it is not clear how the assessment was arrived at, or the data are over 50 years old


impactSEICATSource
Description: The reference or sources that were used to score impactSEICAT for a given taxon
Type: character or NA
Values: reference(s), note a single value linked to a published EICAT assessment may be given (rather than all the references in that assessment)
impactSEICATGlobal
Question addressed: How severe might the negative socio-economic impacts of the alien taxon be?
Description: A single value should be given which is the maximum current recorded socio-economic impact anywhere in the world (Bacher et al., 2018).  This is included here to give an indication of which taxa are known to cause damage elsewhere.  Note, this does not assess the likelihood of similar impacts being realised in the Prince Edward Islands (e.g., it does not take into account climatic suitability and environmental context).
Type: Factor with 7 levels (including NA, note if data aren't available this is NE)
	Value
	Definition

	MV
	Massive

	MC
	Minimal Concern

	MN
	Minor

	MO
	Moderate

	MR
	Major

	NA
	No Alien Population

	NE
	Not Evaluated (Note, taxa might have been evaluated but not yet incorporated)


impactSEICATGlobalConfidence
Description: The confidence with which the variable impactSEICATGlobal was scored for a given taxon
Type: Factor with 3 levels (and NA)
	Value
	Definition

	high
	See guideline in Hawkins et al. (2015) for EICAT and Bacher et al. (2018) for SEICAT. Impact assessment formally conducted for the Prince Edward Islands or global as applicable and reviewed by IUCN EICAT team (a similar SEICAT team is still to be set up). To be based on data within the last decade.

	medium


	As above, with evidence that the impact assessment was conducted according to EICAT procedure, but not formally reviewed; and/or data within the last 50 years was used.

	low
	As above, and it is not clear how the assessment was arrived at, or the data are over 50 years old


impactSEICATGlobalSource
Description: The reference or sources that were used to score impactSEICATGlobal for a given taxon
Type: character or NA
Values: reference(s), note a single value linked to a published EICAT assessment may be given (rather than all the references in that assessment)
impactExpertOpinion
Question addressed: How do experts rank the negative impacts of alien taxon in the Prince Edward Islands in 2015?
Description: This was used for the first report, but is deprecated in future reports as it is not transparent (Zengeya et al., 2015)
Type: Factor with 7 levels (and NA)
	Value
	Definition

	Severe
	~Massive

	Major
	~Major

	Some
	~Moderate

	Few
	~Minor

	Negligible
	Minimal Concern

	DD
	Data Deficient

	NE
	Not Evaluated


RiskAnalysis
Question addressed: Has a risk analysis of the alien taxon been completed for the Prince Edward Islands?
Description: Whether a risk analysis has been completed for the species according to the Risk Analysis for Alien Taxa (RAAT) framework (Kumschick et al. 2020), approved by the Alien Species Risk Analysis Review Panel, and submitted to DFFE
Relevant indicator(s): 12, 14, 16
Type: Factor with 2 levels
Values: TRUE or FALSE
RiskAnalysisSource
Description: The reference that was used to score RiskAnalysis
Type: character or NA
Values: reference(s), ideally to a document with a doi

RiskAssessmentCompleted
Description: Whether a ‘risk assessment’ (in some cases technically a risk analysis) has been submitted to DFFE on the taxon, this might be support of an import application and so would need to include information specified in the NEM:BA A&IS Regulations, however, there is not set framework for such documents.  In the case of import application, the ‘risk assessment’ (technically a risk analysis) might have been reviewed by SANBI and maybe also ASRARP.  It is a requirement of the status report to report on species for which a ‘risk assessment’ has been completed.
Type: Factor with 2 levels
Values: TRUE or FALSE
[bookmark: _heading=h.a1ji5avr2uoh]speciesTreated
Question addressed: Has the taxon been subject to control efforts in South Africa?
Description: The degree to which alien species are being managed.
Relevant indicator(s): SPECIES TREATED
Type: Factor with five levels
	Value
	Definition

	NE
	There has not been an evaluation of whether management has been implemented

	none
	No populations are managed

	partial
	< 75% of populations have some management

	substantial
	> 75% of populations have some management

	complete
	100% of populations have some management


[bookmark: _heading=h.xsw2bgffvx5u]speciesTreatedConfidence
Description: The confidence with which the variable speciesTreated was scored for a given taxon
Type: Factor with 3 levels (and NA)
	Value
	Definition

	high
	Management plans readily available, up-to-date, with progress reports that are less than two
years old.

	medium
	Not clear if all management plans obtained, and/or the majority of management plans are not
up-to-date. Progress report available but somewhat out of date (e.g. 2–5 years old).

	low
	Over 50% of management plans are out of date, with the last progress report greater than 5
years ago, with no indication that the plan has been wrapped up.



[bookmark: _heading=h.h24zdh11hc5h]speciesTreatedSource
Description: The reference or sources that were used to score speciesTreatedfor a given taxon
Type: character or NA
Values: reference(s)
[bookmark: _heading=h.her4s335rt17]speciesTreatedEffect
Question addressed: If the taxon has been subject to control efforts in South Africa, how effective have these control efforts been relative to a situation where there was no control?
Description: outcome indicator for management based in part on that developed for assessing the e­fficacy of classical biological control programmes (Klein, 2011), and specifically the extent to which management is needed to maintain populations below a set threshold.
Relevant indicator(s): EFFECTIVENESS OF SPECIES TREATMENTS
Type: Factor with six levels
	Value
	Definition

	NA
	It has not been subject to treatment or whether it has been subject to treatment is not known, i.e. speciesTreated is NE or none.

	NE
	There has been some treatment, but the effectiveness of such has not been evaluated or is otherwise not known

	counter-productive
	There is evidence that control has led to further spread; has caused increases in
abundance; and/or has made subsequent treatments more di cult without reducing the invasion.

	ineffective
	There is no discernible change to the rate at which the extent of the invasion or the abundance of the species is increasing.

	partial
	Rate of increase in extent or abundance has slowed; and

	effective
	Extent or abundance is decreasing or has ended up below a management threshold, management is continuing.

	permanent
	There is no more active management and despite this the population remains below the management threshold.



[bookmark: _heading=h.b5bmiwsyn5fp]speciesTreatedEffectConfidence
Description: The confidence with which the variable speciesTreatedEffect was scored for a given taxon
Type: Factor with 3 levels (and NA)
	Value
	Definition

	high
	There has been a published peer-reviewed quantitative assessment of the degree of control achieved.

	medium
	There is a report that is based on monitoring data.

	low
	Expert opinion.



[bookmark: _heading=h.heoutqxi5ea6]speciesTreatedEffectSource
Description: The reference or sources that were used to score speciesTreatedEffect for a given taxon
Type: character or NA
[bookmark: _heading=h.wytbvcj9vdh5]Values: reference(s)

realm
Question addressed: Which 'realm' is the species adapted to?
Description: This column is to enable cross-compatibility with South Africa's National Biodiversity Assessment process, and the allowed values are taken from here.  This is a species level property and not a property of the invasion itself.  To work out which taxa are invasive in a given realm, need to link to degreeOfEstablishment or introductionStatus. This is not taken directly from RegulatoryGrouping, in part as the values do not align (e.g. RegulatoryGrouping has freshwater, realm has Coastal)
Type: A factor with 5 levels and any combination of these levels (and NA if it has not been classified).  Multiple levels that apply are separated by a pipe delimiter. 
	Value
	Definition

	T
	Inhabits terrestrial ecosystems, note no separation is made for edaphic or aerial taxa

	M
	Inhabits marine ecosystems, including both pelagic and benthic

	InlndAqu
	Inhabits inland aquatic systems (including freshwater lentic and lotic)

	Estuarine
	inhabits estuarine systems

	Coastal
	between low water mark and (tbc)



realmSource
Description: The reference or sources that were used to score the realm for a given taxon
Type: character or NA
Values: reference(s), in this case it is acceptable to reference the NBA and the references contained therein.
[bookmark: _heading=h.e8a4hr7w5cck]notes
Description: And additional flags to add
Type: character or NA

historyOfInvasion
Description: Narrative of introduction date, maximum degree of establishment attained, control, and current status. 
Type: character or NA if unknown

Differences with mainland species list
Additional columns compared to mainland species list:
[bookmark: _heading=h.923z1g368otl]historyOfInvasion

Modified columns compared to mainland species list: 
‘RangeQDGC’ for the mainland becomes ‘RangeHMC’ for the Prince Edward Islands as per le Roux et al. (2013). 
Deleted columns compared to mainland species:
[bookmark: _heading=h.vps6tp6r5ytd]legallyImported
‘legallyImported’ column in the mainland species list is not applicable to the Prince Edward Islands. No living taxa can be introduced currently into Marion Island under any circumstances, including biological control. 
PermitsGranted
Column BP in mainland species list. Rationale: permits are granted only for the mainland nowadays; no aliens are allowed on the islands. Therefore, this column does not have a purpose for PEIs. 
[bookmark: _heading=h.hfza6923ge19]PermitsRefused
Similar rationale to PermitsGranted for column BQ. 
[bookmark: _heading=h.xbtyc1u3ef05]
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