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This paper presents a comprehensive list of alien taxa in South Africa de-
veloped as part of triennial national status reports on biological invasions.
It includes: taxa that are, have been, or were proposed to be regulated;
alien taxa that are or have been present in South Africa (including those
only ever recorded in quarantine facilities); taxa that are native to a part
of South Africa that have formed native-alien populations in another part
of the country; and taxa which have been categorised at some point as
alien or for which the risk of invasion in South Africa has been evaluated.
Names used previously are included so it is clear why taxa listed in his-
torical sources are no longer considered alien or present, and how such
names have been interpreted in terms of the latest authoritative taxo-
nomic sources. The list also includes information on the invasion status
of the taxa, their pathways, distributions, impacts and management, with
metadata provided for all 38 variables, including confidence and data
sources for 23 of them. The development of documented and repeatable
workflows ensures it is clear why taxa (and associated information) are
included in the list and facilitates reviews and updates. Based on infor-
mation up to the end of December 2022, the list includes over 6 000
taxa, of which over 3 500 are alien taxa confirmed as present outside of
captivity or cultivation. However, several key data sources still need to be
verified and integrated into the list (particularly taxa in captivity or culti-
vation). Thus, this list should not yet be regarded as a complete baseline
of the knowledge of alien taxa present in South Africa. The list is present-
ed in a manner that is tidy and FAIR (findable, accessible, interoperable,
reusable) and will be maintained, expanded and updated, so that the list
will be dynamic and aim for completeness. By so doing, the list will allow
the number and status of alien taxa to be tracked over time, informing
management planning and regulatory decisions.

Keywords: alien species, biological invasions, checklists, invasive spe-
cies, inventories, non-native species, species lists.

Introduction

South Africa is a large, mega-biodiverse country that has a long history
of alien taxa introductions and invasions (Faulkner et al. 2020; Van
Wilgen et al. 2020). Alien taxa in South Africa come from a range of
taxonomic groups, occur in a variety of habitats and have had pervasive
impacts (Van Wilgen et al. 2022b). In an effort to improve our knowl-
edge on biological invasions in South Africa, and to inform invasive
species management and policy, various lists of alien taxa have been
developed (Faulkner et al. 2015; Zengeya et al. 2025). These lists each
have their own purpose and focus. For example, taxon-, habitat-, and
site-specific lists of aliens have been compiled for freshwater fishes (El-
lender & Weyl 2014), marine organisms (Robinson et al. 2020a), terres-
trial molluscs (Herbert 2010), and the Prince Edward Islands (Fernan-
dez Winzer et al. 2024, 2025b).
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Lists of alien taxa are challenging to produce and main-
tain (McGeoch et al. 2012), not least because they
are dynamic, with new taxa being added to the lists
as they are introduced and/or detected, and others
being removed as they die out or are eradicated (Van
Wilgen et al. 2020; Matthys et al. 2025). However,
many South African lists are static and are produced as
one-off publications [though updated versions of lists
of alien marine organisms (Robinson et al. 2020a) and
biological control agents (Zachariades 2021) are pub-
lished periodically]. Lists also differ between curators.
For example, the numbers reported for alien terrestrial
vertebrates in South Africa vary greatly across lists (Van
Wilgen et al. 2020). These discrepancies are partly due
to the lists being compiled using different methods, but
also because different lists implement different stan-
dards and definitions (Van Wilgen et al. 2020).

Lists of alien taxa often provide important ancillary
information on, for example, introduction pathways,
distributions, invasion status and dates of first record
(Faulkner et al. 2015). However, as for the lists them-
selves, there is significant variation in what ancillary
information is presented and in the completeness of
this information (Faulkner et al. 2015), and sources and
confidence levels are rarely consistently and systemati-
cally included. Global standards have been developed
for alien species data that are maintained by the Darwin
Core team (Groom et al. 2019) and tools (Reyserhove
etal. 2020) have been developed to automate the pro-
cess required to make data FAIR (Findable, Accessible,
Interoperable and Reuseable; Wilkinson et al. 2016).
These standards have been followed elsewhere (e.g.,
Reyserhove et al. 2020) but, to date, South African lists
of alien taxa have not followed these standards or have
not explicitly tried to meet FAIR data principles.

A comprehensive, up-to-date list of alien taxa in South
Africa is required to provide estimates on the status
and trends of biological invasions, and to get an idea
of whether interventions are effective. In particular,
such estimates are required for South Africa’s trienni-
al report ‘The status of biological invasions and their
management in South Africa’, which the South African
National Biodiversity Institute is mandated to produce
under the Alien and Invasive Species Regulations of
the National Environmental Management: Biodiversity
Act (NEM:BA A&IS Regulations; Department of Envi-
ronment, Forestry and Fisheries of 2020). Three reports
have been produced to date, each with an accompa-
nying list (Van Wilgen & Wilson 2018; Zengeya & Wil-
son 2020, 2023a). A list of alien taxa is also required
for South Africa to measure and report on its progress
towards global conservation targets, such as Target 6 of
the Kunming-Montreal Global Biodiversity Framework.

Building on the list produced for the last national status
report (SANBI & CIB 2023a), here we present a con-
solidated list of alien taxa for South Africa that provides
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current knowledge on their statuses, and information on
their pathways, distributions, impacts and management.
This list follows global biodiversity data standards, and
the data are intended to be tidy and FAIR. The intention
is also for this list to form a baseline for updating other
relevant lists [e.g., the Global Register of Introduced and
Invasive Species for South Africa, which lists invasive taxa
that are recorded (or in this case presumed) to have neg-
ative impacts (Robinson et al. 2020b)].

Objective

To compile a consolidated list of alien taxa in South
Africa updated in line with triennial national status re-
ports, with the aim, in future, to update as information
becomes available with information accessible through
a dashboard (Zengeya et al. 2025).

Materials and methods

Information about the data
Region

Mainland South Africa and inshore islands [a separate
list is curated for the Prince Edward Islands, South Af-
rica’s sub-Antarctic territories (SANBI & CIB 2023b;
Ferndndez Winzer et al. 2024, 2025b)].

Period of study

Sources published or available up to 31 December
2022, with sources dating from 1906 (Theobald 1906).
Some alien taxa were introduced to South Africa prior
to European colonisation in the second half of the 17th
century, but the majority were introduced since then
(Faulkner et al. 2020).

Methodology

The list of alien taxa in South Africa is the result of a pro-
cess to consolidate and standardise information on the
presence of alien taxa in South Africa from various sourc-
es. The list is intended to primarily record the presence
of alien taxa in South Africa (be they inside or outside of
captivity or cultivation). However, the list also includes
some taxa that are not present in the country, in particu-
lar, those that were listed as prohibited under the NEM:-
BA A&IS Regulations of 2014 or 2016 or in draft lists of
the regulations in 2007, 2009, 2013, 2014, 2015 and
2016 (prohibited taxa are those that were believed to be
absent but pose a significant risk of invasion; Wilson &
Kumschick 2024). Moreover, some taxa that are native
to South Africa are also included: in particular taxa with
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native-alien populations (sensu Nelufule et al. 2022), and
taxa that are included as mandated by the NEM:BA A&IS
Regulations of 2020 [e.g., ‘indigenous’ taxa for which risk
analyses have been completed; for a full discussion see
‘isNative’ in the metadata (SANBI & CIB 2023¢)].

Data were extracted from various sources and merged
based on standardised taxonomy (Figure 1). The pro-
cesses followed are documented and described below.

1. Collation and review of available data

The data sources varied (e.g., government reports,
peer-reviewed papers, grey-literature, atlassing proj-
ects and online databases) and contained various types
of information (Table 1). Most data sources were peer-
reviewed literature and included lists of plants (e.g., Glen
2002; Hoy et al. 2021), microbes (e.g., Wood 2017;
Paap et al. 2018), invertebrates (e.g., Prinsloo & Uys
2015; Hurley et al. 2017; Janion-Scheepers & Giriffiths
2020), amphibians (e.g., Measey et al. 2020), fishes (e.g.,
Ellender & Weyl 2014; Weyl et al. 2020), reptiles (e.g.,
Van Rensburg et al. 2011; Measey et al. 2020), birds
(e.g., Macdonald et al. 1986; Picker & Giriffiths 2017),
and mammals (e.g., Van Rensburg et al. 2011; Measey
et al. 2020). Several sources contained context-specific
lists of alien taxa, for example, aquatic animals (De Moor
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& Bruton 1988), those in the pet trade (e.g., Nelufule et
al. 2020), protected areas (Foxcroft et al. 2023), marine
taxa (Robinson et al. 2020a), and the regulatory lists (Wil-
son 2025). Information was also obtained from databases
such as the Barcode of Life Data System (BOLD; https://
www.ibol.org/phase1/bold/), Southern African Bird At-
las Project 2 (SABAP2) (http://sabap2.birdmap.africa/),
the Botanical Database of Southern Africa (BODATSA)
(http://posa.sanbi.org/), and the Southern African Plant
Invaders Atlas (SAPIA).

2. Processing

An intermediary file was created to store the extracted,
digitised information from a data source or from several
related data sources, based on broad categories such as
organism types (e.g., microbes, plants, freshwater fishes),
habitats (e.g., marine taxa) or pathways (e.g., pet trade).

2a. Standardisation

The data were systematically curated with metadata that
provide details of what information is contained in each
column, and what the different levels in each column
mean (https://doi.org/10.5281/zenodo.7433112). The
process to check taxonomic information was automated
(see Faulkner 2026) and is briefly described below. There

Inputs Workflow

Databases 1. Collate and review available data

2. Processing
2a. Standardisation of terminology and
taxonomy

Database metadata

Taxonomic databases

2b. Status of alien species
h re information on key data
zulatory status, nativity,

Check an

status, d of
establishment, introduction st.
Checklist metadata 2c. Ancillary data
Check and update ancillary data fields
(pathways, ution, pact,
management and information associated
with regulatory status)

Outputs Description

Collate and review available data sources
to be merged

Create intermediary file of data source
and extract information making sure
data is tidy

Standardisation of terms according to
Darwin Core terminology and taxonomic
names based on GBIF, and user defined
taxonomic names

Updated information on the number
and status of alien species

Merging of databases by standardised
names; unification of ancillary data

Figure 1. Overview of the workflow that was used to compile the list of alien taxa for South Africa (see Supplementary material 2). In the
third status report, seven workflows are outlined (SANBI & CIB 2023d): 1) “Tracking data sources’ ( = Workflow process 1 in this figure);
2) ‘Adding alien taxa and enrichment data to the species list’ (= Workflow process 2 in this figure), including guidance for checking tax-
onomy and scoring nativity, occurrence status, degree of establishment (much of these details are précised in this paper) as well as incor-
porating information on pathways and introduction dates; 3) ‘Alien taxa impact assessment’, which outlines a method to collate estimates
of the negative impacts caused by alien taxa either in South Africa or globally; 4) ‘Updating the permit database’, which outlines how to
incorporate particular information associated with regulatory status (permits issued); 5) ‘Money spent’, which outlines how to generate
consolidated monetary estimates per taxon based on various sources (however, given the difficulties in disaggregating such data, these
monetary estimates were not incorporated into the species list); 6) ‘Introduction pathway prominence’; and 7) ‘Sourcing, capturing and
reporting information for the Prince Edward Islands’. Workflows 6 and 7 and not of direct relevance to the species list presented here.

O

[la]

]

http://abcjourn

| Dhan Sairons
wpen dCCess



(9€Z0T) uos|ian

pue eAd8uaz ul |°zs a|qe] pue {aded sy u g aandiy wnnuRuod
pue z a|qeL {pezoz 1D 3 1NYS) B sopads ayy 01 UoIseAUl
: sapeueoe EJEP JUBLLLPDLIUS pUB BXE] URI[E SUIPPY, MOIOM 8D —uonesieimeu
:Nwﬁ PEIEIDEY ep RiuRp I[e SUIPPY; MO S i b smusuoponponty nesy| d
8007) snuoiaid e R N SR . SN N uopnponpul ay)
(ZZoT) PR PIYD o “I51| @) UO papNPUI A oU auIos soA JuRLIYS g RYST O P4 Bap Buoje uonisod
NOAL LOXP] B 951449 LNO Pato n__.\_.__u.“U af o] BU 9AITENST e e e Rt A8 e e L e b it ettt up \A. APl 1o
418D e P R e L ) PG Sy o o |dwod soA SN SODUBLINII0 puE AnAieu)
OMOd ®  ApalIp By (Inos woy uoneunojul ainbai sejqetea SLLLID) Ul payissep uoxey uaije
VSIVAOY e  IBYI0 ‘S90uN0Ss MIs Xa U0 PIseq pauysp aq Ued s eNs] a|dwod soA DANENS] S| UOXE] D) MO ue se smejg
(PETOT 81D % 1GNVS) 151 sopads oy
0] PJEpP JUSLLILPUUD pue exe] ualje Suippy, Mopjiom aog
aje|duwiod ou Apreurey
"X A0S 10) okl g J9pio
9|([B]IBAR JOU DIDM JDPIO PUE SSEP D] "9 N JO I5L 10}
papnpul s1INg “IS1| SI Ul SANEILOLINE 3¢ O] papua)ul jsoul ou ssefd peoe|d ae
JOU S| Y| UB DILOUOXE] PaIdIUL AJ[ENUBL B( O] papaau opdwon P wnphyd EXEI21B iym oquy
1 saseD [e1aAds Ul jey) Sunou (9z0g) /oW ne{ ul pauipno sdnoud oiouoxe) sjued
s1 duidno B onuouoxey pAsf-RYSIY UIEIGO 0] MOpPJIOM ap|dwod ou wopdupy [ora-1diy ay | Dlwouoxe|
*(BWLIBU UOWILLIOD B DAR || BXE] [[B JOU) punoy ED LYY
SEM (BLUBNJBINOBLLIDA) BUIEU UOLLILLIOD OU ‘S3SED BLLIOS U] Inos uj pasn
. Jsoul ou DLUBN.IRINOBLIA i
“151] sepads ay) ojul pajepijosuod e Blep Yons a1ofa( saLLeU 19YJ0 0}
S9|lj EJE P DIRIPILLLIDIUI LLIOY SDLLIOD Pas[ISBLIBN.BL10 ap|dwod ou PASSALUBNIDLRO  S[UI| 0] pUB “{uel syl
10) UonELLIOU| “papaau sem uoneidisul [enuew : ‘uoxey ay) Ayuapl
Qonod * 3 on 3H. pep i d\ Ll a9|dwod ou Juey toxe) 1241 Anuapt
4190 » AWIOS SOSED JO %0 uleyl Bunou ‘(9zog)sewymey T T T T T 01 Atessaau
vSIvaod e Ul Pa UIRNO S1 SUIBNDIIUSIS UIEITGO O] MO[PJIOM a9|dwod soA SLUBN IR UBIOS uoneuwlopu]  Auepl uoxe|
Ajjiqejieae 20 WRpLYUOD uoreUO} U
$921N05 eep Aoy SDJON ejeQ 3 @24no0g dUIEU e LIBA uondipsaq Jo adig

(SWIA) WSAS JuaLLBSR LB UONEWLOJU] ISTBAA (IENYS) 1MNsu| AJISIDAIPOIE [BUONEN UBDLIFY (INOS {VIdVS) SB[V SIOPRAU| JUR| UBdUY WaInos @10 veyeauans omod/sdny {omod)
auuO ploas 2y jo siueld (@10 g mammdsdny 41go) Anpey vonewlouy Aspapolg [eqolo (1o iques-esodiidny v IVAOQ) ey WIBLINOS JO SsERIEQ [EDIURIOY (EIRP 10} 5321008 (PET0T) 91D
R IANYS Ul smoppom otppads pue spep eyung i ‘| 2y ur umoys st mojppom [e1Ruad By (PEZ07) 41D PUP [INVS Ul D|GR[IBAE DIR EJEPERL [|N) SU | IRIIP S[AB] 10108) DL} S|(EURADLLOS 10)
ysnoie ‘sajqeLeA LS S SAPNPUL GEZ0T 91D B IANYS) SPUBS] PIEMPT DD UL L) UO BXE] UDIE JO 15| 3| ‘BIRpERW [N} L) Ul 51 110do1 SMES S Ul Pasn SI01EDIPUL DL SWIOJU| UONRLLLIOJUL SL) MOY|
JO S[IER(] MO SI SIL) S25ED AUBLL UL DDUSPIUOD JO [2AD] DL DPISU0D Jou Saop AN|Ige|ieAR BIR(] ‘[2SECEIEP DU 0 UOISIDA JUWRLIND 211 ul paumded APUaISISUOD Jou §1 N PUB YN UIDMIIC UOIDURSIP DU
ydnouy ‘(IN) perEnjeAD 10U SE PaI0ds SeDUEISUl SPPISU0D Ajuo pue (yN) ajqeoljdde jou se peiods seourlsul sapNPX SIY) AJE2IULRDY] JUBADRI SEM DNJEA D] UDILM 10] BXE) DSOL[] 10] —DUOU (3G >) M)
{(9405—G) PWOS {(%86-05) oW (%400 |-g6) @1°[dwod — ajeos aanenjenb e uo paiods sem Aiigejiese eec seqeiep ai ul suwnjod ajeledas u paamded ae pyep vsey ‘uaal aIe [PAB| BOUBPIUOD puk
a2unos apym saseo u) eeudoidde apym a10n wimieq ap yum uBie (Pseqeiep s ur uwinjEd e o) Sulpuodsolod YPED) SDLIBL BRLIEA "BXE] JO 940 | 15E3] & 10) PIYID DIDM JBL[) 9SOL[) 2B $20IN0S BIEp
Aoy oy ‘uonewiou jo ad4 yoea Joj pasn seonos eep 4y pue suoiseaul [eodojoiq uo podal smegs [euoneu s esupy (nog jo ped se pajidwod exe usije Jo 151 B Joj BIEPERW AL Jo AIPWILINS Y °| B|qeL




(q€Z0T) UOS|IAA pue BABSURZ Ul $'7S UONDDG 93§

.mwu_.“.._.:_.—m..w ..woz_mﬂ.::n__w ..w__..CO alllos ‘_Om ..w_ .wm__._._‘_..wn_ auou >__._O a21n0s twm.;ﬁdb.s...__w_sm.v...tm._:.__cm.__ﬁ o2 BXE]
ale m..wn_\ﬁ _H—_mﬁ u:..w‘_..wt_ﬁ_ .U.Ou_w‘_on_‘_OU:_ ..wn_ 0] ___._m ale .w:O _._ B Huwxu\ﬁa...__ﬂ.._zmuhtm:.__ﬁ..m__o :..w___m ..w_._u q—:_mﬂ._.__._ﬁ__m
ejep png 's1die) uoneoipess [enuajod loj apew usaq : : mol jo sioyduosap
QUON ® AJUO A[ISOLL DARL| 2DUBPUNGE JO SOILLLIRSD BPIMUOLEN auou (pdA+)sed  [eopeSeyenAuenOwsiuedio RRYIC Louepungy
alllos >_:O a2I1N0s ...t__c.w.__
M) AJUO @DINOS W) vaaduey
An_mNONW _._Om__>> ﬁz_. PAD :ON :_ _\ Mm F_O_u,u.wm .w.wm Slicili A.wﬁ_\ﬁn_.w m.&% Huwxm__wm...__ﬁ.w___
Ah —DNV :Om__>> .m..w..—_z.._._.__wmw __O_u__n__hﬁ_ﬁ ..w__u w_._._Om o m.w> o UUQO@M:&M ale PXE] Uo __m
pue uosiapual| e Jo awlos Joj aqissiutpd ale sadAy eyep yusteyiq (U £ Suou "y 033 proigeBuEy ay) pealdsapim
VIdvS Aqupy £z ~) spaloid sepe ueiyy (nog ui pasn T AT moyyo siondiosap
419D e uonnjosal e ‘[pd pud aaidep-1epenb o3 svjR1 HDHAD M) SOA unupypeosgasuey JuaRYIq uonnqasi(y
"(q£T0T) uos|ip pue eAoduez ul 9'L-6' LS
SuoIPas pue {{pgzoz 41D ¥ 1NVS) 151 sepads ayy 01
EJEp JUBLLLPLIUS pue BXe) uale Suippy, MOIoM 9ag
"Yysage uonewojul a1e(joo o si
{LZ0T uonuajul sy “ajqefieae sadinos Alewnid e urejuod jou
‘QLOT) SepeleIpRZ e SDOP SIY] JBADMOL ‘EDLYY LINOS JOJ UONELLLIO) Ul SUIEJUOD
(RL0OZ) Mool (9107 "[e 1@ sua(aag) aseqeje] sploday B sepadg {peonponul
{L1L0Z) Uy BYI AJ[EQOD) *,umo{un, Se paloos st Aemied exe) 9( 01 SENUNUOD
SUHYLD pue 2pid e JO 9,08 10} ‘UoXe] LDrD 10§ SaNjeA BB 2H9 1)) YSnolpe 10) DY N0
{(LLOZ) uRp| e ‘SB ,aLLI0S, SE 3191 paplooal s1 AJlIe|IeAR Bjep By | Sins asit voRINpOR YA 0] paonponul
(2007) SNUOIRI] o *(RLOZ) "[B 1P 1MOMRH pue (F107) Alseaiq [eoidojorlg T Gt e b nei SBAL LIOXE] D) SOIRUAp
(LOOT) UosSIopUSH e UO UOIUBAUOD) UO paseq s| a|qetiea Aemuped ay | auos SOA Aemiped UDYM pue Mo uonINposu|
AJjiqejieAe @D UBPLUOD uoneulo}ul
$304N0S v)Ep A3 SI)ON] eje( 3 224N0§ Suieu djqenes uwondipsag jo adig

(PanunuoD) (SWIA) WISAS TR LIS BURYY LONBWLIOJU] ITBAA (IENYS) 1MNsu| AISIDAIPOIE [PUONEN UBDLIY INOS {(y|dYS) SEY SIepeAu| Juel] uedupy watinos {Biomayaouens omod/sdny {0 mod)
auuO ploas 2y jo siueld (@10 pgd mammdssdny 41go) Anpey vonewdoju) Aspapolg [eqolo (1o iques-esodiidny S IVAOQ) ey WIBLINOS JO SSERIEQ [EDIURIOY (EIRP 10} 5321008 (PET0T) 91D
R IANYS Ul smoppom otppads pue spep eyung i ‘| 2y ur umoys st mojppom [e1Ruad By (PEZ07) 41D PUP [INVS Ul D|GR[IBAE DIR EJEPERL [|N) SU | IRIIP S[AB] 10108) DL} S|(EURADLLOS 10)
y8noyje ‘sojqeueA DLWIES D) SBPNPUI ([ LZOT 1D R IANYS) SPUB|S| PIRAMPT BDULL] D1} U0 BXE] UDI[E JO 151| 91| BIEpEIRL [|N) 3L Ul s1odar smejs a1 ul pasn s101E21pul 91 SWIOJUT UONPULIOJUI L) MOY|
JO S[IER(] MO SI SIL) S25ED AUBLL UL DDUSPIUOD JO [2AD] DL DPISU0D Jou Saop AN|Ige|ieAR BIR(] ‘[2SECEIEP DU 0 UOISIDA JUWRLIND 211 ul paumded APUaISISUOD Jou §1 N PUB YN UIDMIIC UOIDURSIP DU
ydnouy ‘(IN) perEnjeAD 10U SE PaI0ds SeDUEISUl SPPISU0D Ajuo pue (yN) ajqeoljdde jou se peiods seourlsul sapNPX SIY) AJE2IULRDY] JUBADRI SEM DNJEA D] UDILM 10] BXE) DSOL[] 10] —DUOU (3G >) M)
{(9405—G) PWOS {(%86-05) oW (%400 |-g6) @1°[dwod — ajeos aanenjenb e uo paiods sem Aiigejiese eec seqeiep ai ul suwnjod ajeledas u paamded ae pyep vsey ‘uaal aIe [PAB| BOUBPIUOD puk
a0unos ayM sase U] eendoidde apym atoy umieq s (s udije (Eseqeep s ul uwnjed e 0] uipuodseiiod YPES) SDLLEU B|GRLIEA BXE) JO 94() | 15ED| JB 10] PAID 2I9.M TRL[] DSOL) DB S90IN0S EIEP
Aoy oy ‘uonewiou jo ad4 yoea Joj pasn seonos eep 4y pue suoiseaul [eodojoiq uo podal smegs [euoneu s esupy (nog jo ped se pajidwod exe usije Jo 151 B Joj BIEPERW AL Jo AIPWILINS Y °| B|qeL




suone|ndal

.Bw_n_:_ou.. i ._c m.mz.hwm.mﬂ.:Ewm a1 wpun sjuid sme)s
‘SesAje e a|dwod ou PAIUBIYSHULIDY JO PoUeNSsI YY) Aloje|ndas
(Z02) 3511 Jo sseoodd B3 10} (FZOZ) SPIYPSWINY| pUE UOS|IAA pUe e e g pue suonejngas i
PIPSWNY R UOSIIAA o {qEZ0T) UoS|IA pue eAeBuaZ u b pS gL {pEZoT 1D T sy Buundiepun pajeposse
(CZOZ) IANYS o % 1ANYS) eseqejep nuued ap Sunepdn, mopsjiom aog M3} AJUo DINOS SIsAfRUYISIY uoneLLLIoju| uopeLLIo) U
‘ssanotd Gunsy Alojendai _ .
D11 JO S|1EIRP 10} (FZOT) SPIYOSUNY| PUE UOS|IAA DIS
‘uodn pape pue pamss
suwiRd Jo spiodal [BDLIOISIY U pase(| paje pIjos uoD
8q 0] paaU uonewojul 31 pue suone|nday gy auou ou parsodigAyeda;  suonengdal sapads
.(m “__\/ﬂ_z .m.. T ‘_..w.—:_ n ._.u..wﬁw.o usi u_:.\:w d H‘__Un_.:.__ ue oy P_.\..ﬁ ............................... O: ............................ m:_Hl_zOLU\COHE_:mE ..w>_mpw>=_ S POy
suLRp 0 pasnbaisi sip ing qou to popodun Ajeds) . (INOG 1BpUN UOXE]
(6Z0Z) UOS|IAL e SEM LOXE] B IDL[BLA JO 1SI| PIIEPI[OSUOD OU S| 25dY | oP|dwod ou BupsriAsorendas oLy JO smeKs oY | smejs [edo]
"q€z07)
UOS|IAA PUB BABBURZ Ul 7S B|qeL pue {(PEZoz dID %
(@L07) [ANYS) ,Jusussasse pedun exey usify, MopsjIom aag
‘|e 39 BUMJN UO
paseq ‘paystgndun AUoINY [¥D[3 1 Aq palapis uod BLLIOS ou uopurdoadsgoedi
‘[EI9 BUMN e AJEDUJO ApUSIID JOU Bl (LY IINOS YO Ioedi - 8-9) pre e TS Alleqojd
(8102) $1008 [PAR[-AnUNco Sunou {Auopny 1vD13 NDNI 24y 10 EDIYY INOS Ul
SPIPSWMY X} PUSY e Aq ponoidde asoyyy uo paseq aq o aie yoFroedLL) M3 S9A POMfINOSIYDI SR 1BYIR UOXE] Ul je
(£ 102) 10§ $91008 31| uasedsuer; jou st Sunoos ap se sjiodal : B3 Aq pasned
. ; sick L1 Moy soA 1yorpeduy S
[B 12 PIpsWITY e aimny w paeoaidep siang (£10z) ewessduez 0 T T speduwi aanedou
(9L0T) ‘(e 1@ SUBA] e Aq uni Asalns e uo paseq st tojudoredxgioeduy M3 SOA POLINOS TR dL 911 Jo sejews] pedu
Ajjiqepiear  2dWLPYUOD uonewLIO} Ul
S3DUNO0S ¥JEp AD)Y SI)ON vjeq g 204n0g auIvU D|qeLIEA uwondibsaq Jo ad4p

(PRNUNUOD) (S| AL) WISAS TUDLLIBS BURKY LONBULIOJU| 121EAA (IENVS) 21MNSU| ANSIDAIPOIE [EUONEN UBDLIJY YINOS ‘(V|dVS) SENV SIOPEAU| JUR] UED LY WIDLINOS

10'mayad s omod/sdny {omod)

auuO ploas 2y jo siueld (@10 pgd mammdssdny 41go) Anpey vonewdoju) Aspapolg [eqolo (1o iques-esodiidny S IVAOQ) ey WIBLINOS JO SSERIEQ [EDIURIOY (EIRP 10} 5321008 (PET0T) 91D
R IANYS Ul smoppom otppads pue spep eyung i ‘| 2y ur umoys st mojppom [e1Ruad By (PEZ07) 41D PUP [INVS Ul D|GR[IBAE DIR EJEPERL [|N) SU | IRIIP S[AB] 10108) DL} S|(EURADLLOS 10)
ysnoie ‘sajqeLeA LS S SAPNPUL GEZ0T 91D B IANYS) SPUBS] PIEMPT DD UL L) UO BXE] UDIE JO 15| 3| ‘BIRpERW [N} L) Ul 51 110do1 SMES S Ul Pasn SI01EDIPUL DL SWIOJU| UONRLLLIOJUL SL) MOY|
JO S[IER(] MO SI SIL) S25ED AUBLL UL DDUSPIUOD JO [2AD] DL DPISU0D Jou Saop AN|Ige|ieAR BIR(] ‘[2SECEIEP DU 0 UOISIDA JUWRLIND 211 ul paumded APUaISISUOD Jou §1 N PUB YN UIDMIIC UOIDURSIP DU
ydnouy ‘(IN) perEnjeAD 10U SE PaI0ds SeDUEISUl SPPISU0D Ajuo pue (yN) ajqeoljdde jou se peiods seourlsul sapNPX SIY) AJE2IULRDY] JUBADRI SEM DNJEA D] UDILM 10] BXE) DSOL[] 10] —DUOU (3G >) M)
{(9405—G) PWOS {(%86-05) oW (%400 |-g6) @1°[dwod — ajeos aanenjenb e uo paiods sem Aiigejiese eec seqeiep ai ul suwnjod ajeledas u paamded ae pyep vsey ‘uaal aIe [PAB| BOUBPIUOD puk
a2unos apym saseo u) eeudoidde apym a10n wimieq ap yum uBie (Pseqeiep s ur uwinjEd e o) Sulpuodsolod YPED) SDLIBL BRLIEA "BXE] JO 940 | 15E3] & 10) PIYID DIDM JBL[) 9SOL[) 2B $20IN0S BIEp
Aoy oy ‘uonewiou jo ad4 yoea Joj pasn seonos eep 4y pue suoiseaul [eodojoiq uo podal smegs [euoneu s esupy (nog jo ped se pajidwod exe usije Jo 151 B Joj BIEPERW AL Jo AIPWILINS Y °| B|qeL




-
O
=
S
=
E
=
=1
=
-
Q
e}
=14
Z
=
[
=
sk}
=
=]
2
=
o
2
i
g
3]
—
=]
@
3
-]
&=
-
=2
Z
o
=
‘@
o
=
=
=
=
2
Q
-2
]
—
=
=1
=
]
&
o
=
=
8
2
=
S
=
a1
-
2]
=
=
<
5
=
Q
w
B
—
]
-]
o
i
-
=
£
S
]
o
-
=
g
=
i
=]
—
z
o}
v
=]
=
2
=
-]
=
o}
<
=
=
Q
2
E
=
e
<
-
-0
=)
=

are several taxonomic backbones available, and
various tools exist to automate the name-match-
ing process (see Grenié et al. 2022 for a review).
Choosing the right backbones is challenging, as
factors like taxonomic and spatial scope must be
considered. We selected the taxonomic backbones
based on the recommendations of Grenié et al.
(2022), which suggest that regularly updated, re-
gional, taxon-specific backbones should generally
be preferred, but in cases where information is not
locally available, global backbones are more appro-
priate. Therefore, for plant taxa, the nomenclature
was first checked against BODATSA, and if the in-
formation was not available, the World Checklist of
Vascular Plants was used (as available through the
Plants of the World Online, POWO; https://powo.
science.kew.org). The nomenclature of non-plant
taxa was checked against the Clobal Biodiversity
Information Facility taxonomic backbone (GBIF;
https://doi.org/10.15468/390mei). However, for
many taxa, other user-defined taxonomic back-
bones were needed. For example, plant taxa not
found in BODATSA and POWO were checked
against the International Plant Name Index (IPNI;
https://www.ipni.org/) and names of animal taxa
not found on GBIF were checked against Nema-
plex (http://nemaplex.ucdavis.edu/) for nematodes,
the World Register of Marine Species (WoRMS;
https://www.marinespecies.org/) for marine taxa,
and published lists in other cases (e.g., for biolog-
ical control agents released on plants, Zachariades
2021). Issues were flagged and noted in the inter-
mediary file, such as unresolved terms, missing data
and translated names (e.g., lumped or split names).
Synonyms, names misapplied, names for which
there were typos, or names with no authorship
information provided in the original source were
noted in the ‘otherNamesUsed’ column. The list of
names in ‘otherNamesUsed" is not intended to be
exhaustive but is a pragmatic list so that people can
find taxa that they otherwise might think are miss-
ing (i.e., if a name was used as the primary name
for a taxon in at least one source it was included). A
value of NA is possible for ‘scientificName’ for ex-
ample for regulated species that are not valid taxa.

Control, Rhodes

University
e Van Wilgen et al.
(2022a)

(20115)
e Zachariades (2021)

Key data sources
e Prinsloo & Uys
e Centre for Biological
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1 many cases this is low. Details of

Notes
studies. The scoring of data availability is complicated

as this was largely evaluated based on regulated taxa

monitoring of biological control agents or published
where there is a legal obligation to at least develop a

This is based on information from government or
national management plan.

agricultural control or eradication programmes,
See Table $4.7 in Zengeya and Wilson (2023 b).

availability

Data

lly this excludes instances scored as not applicable (NA) and only considers instances scored as not evaluated (NE), though
most
most

sin the database. Data availability was scored on a qualitative scale — complete (981 00%

confidence
yes
yes

Source &

Variable name
speciesTreated
speciesTreatedtfect

2b. Status of alien taxa

The status of an alien taxon in South Africa was de-
termined using information on its nativity, occur-
rence, degree of establishment, introduction status
and regulatory status (see below). The source was
recorded and confidence estimated for all fields
used to determine status, together with notes on
any translations and interpretations.

taxon is explidtly
recorded to have
been subjected
to management
in South Africa

(using whichever
technique) and the

Description
Whether the
efficacy of such
management

how the information informs the indicators used in the status reportis in the full meladata, The list of alien taxa on the Prince Edward Islands (SANBI & CIB 2023 b} includes the same variables, ﬂILhuugh

for some variables the factor levels differ. The full metadata are available in SANBI and CIB (2023 ¢). The general workflow is shown in Figure 1, with further details and specific workflows in SANBI &
CIB (2023 d). Sources for data: Botanical Database of Southern Africa (BODATSA; hitp://posa.sanbi.org); Global Biodiversity Information Facility (GBIF, https:/fwww.ghif.org); Plants of the World Online

(POWO; IlLLps:ffpowu.science.ke.w.orgl; Southern African Plant Invaders Atlas (SAPIA); South African National Biodiversily Institute (SANBI); Water Information Management System (WIMS) (continued)
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the distinction between NA and NE is not consistently captured in the current version of the database]. Data availability does not consider the level of confidence;

and confidence level are given, these data are captured in separate colu
few (< 5%); none — for those taxa for which the value was relevant [tecl

isNative: ‘isNative’ assesses whether the taxon’s na-
tive distribution range was within (at least a part of)

information
Management

Type of
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South Africa. It is a factor with four levels (TRUE, FALSE,
cryptogenic, data deficient). If a taxon is native to a part
of South Africa (i.e., TRUE) then it does not belong in this
dataset unless one of the following is true: the taxon has,
or at some point had, native-alien populations (Nelufule
et al. 2022) in South Africa; the taxon is (or was) prohib-
ited from being introduced to another part of South Afri-
ca under the NEM:BA A&IS Regulations; a risk analysis/
assessment has been conducted on the taxon for South
Africa; or the taxon was at some point classitied as alien
to the whole of South Africa although the taxon’s nativity
has since been settled and it is clear it is native. Cryp-
togenic taxa are of unknown biogeographic origin and
cannot be definitively categorised as native to any part of
South Africa, but neither can be definitively categorised
as alien to South Africa where they are present. Data de-
ficient is when an assessment of biogeographic status is
unfeasible because of uncertainty in the taxon identity.

occurrenceStatus: Evaluates whether a taxon occurs
in South Africa (as of December 2022). It is a factor
with four levels (absent, present, doubtful and not eval-
uated). A taxon is noted as absent if an analysis of the
available evidence suggests that the taxon is not present
in South Africa or there is no evidence of presence. A
taxon is assumed present if there is evidence to doc-
ument the presence of the taxon in South Africa. The
occurrence of a taxon is assumed to be doubtful if there
is some evidence of the taxon having been present in
South Africa, but there is doubt either over the evidence
(including taxonomic or geographic imprecision in the
records) and/or whether the taxon is still present. The
occurrence status of a taxon is noted as not evaluated
if there has been no specific attempt to ascertain if the
taxon is present (or has been present) in South Africa.

Not all the values of the vocabulary for the Darwin
Core term ‘dwc:occurrenceStatus’ are used (common,
irregular, rare) as information on abundance is stored
under ‘organismQuantity’. Values for ‘occurrenceSta-
tus’ can inherit presences from ‘IntroductionStatus’ and
‘degreeOfEstablishment’ but can only inherit absences
if used in combination with ‘isNative’ (e.g., native taxa
that are not present outside of their native ranges are
still, of course, present).

degreeOfEstablishment: This variable specifies the de-
gree to which the taxon, where it is alien in South Af-
rica, is surviving, reproducing and expanding its range.
The coding is taken from the Unified Framework for
Biological Invasions (Blackburn et al. 2011):

e AO-A1: Never introduced beyond limits of native
range to (a part of) South Africa (A0) OR was intro-
duced but no longer present (A1).

e B1-C2: Includes a range of taxa from those in quar-
antine to those that are reproducing outside of cap-
tivity or cultivation but where there is no clear evi-
dence of having formed self-sustaining populations.

Original research

e C3-D1: Taxa where there is naturalisation, and pos-
sibly spread, but there is no clear evidence of form-
ing self-sustaining populations at a significant dis-
tance from point of introduction.

e D2-E: Populations are self-sustaining at a significant
distance from the point of introduction.

The wording and description are 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 taxa are no longer present in
South Africa. In cases where a taxon can unequivocally
be categorised at a certain level, but might be at a high-
er level, then the lower confirmed level should be used
[e.g., if there is strong evidence of naturalisation (C3),
but the evidence is ambiguous as to whether there has
been spread (D1), or whether that spread resulted in
new self-sustaining populations (D2), then that popula-
tion(/taxon) would be scored as C3].

‘degreeOfEstablishment’ can also be assessed as NA if
‘occurrenceStatus’ is absent or doubtful OR if ‘isNative’
is TRUE and ‘occurrenceStatus’ is present, and there is
no indication of any individuals in what would be con-
sidered an alien range, or if it is not evaluated.

IntroductionStatus: This variable is a factor with four
levels that provides a high-level classification of cate-
gories in the Unified Framework for Biological Inva-
sions (Blackburn et al. 2011) that are used to assess
‘degreeOtEstablishment’:

* AO-AT1: not currently present ‘NA';

e B1-C2: introduced but not
‘presentAsAlienNotNaturalised’;

naturalised

e C3-D1: naturalised but not invasive ‘Naturalised-
Notlnvasive’, and

e D2—E: invasive ‘Invasive’.

It also specifically flags taxa with native-alien popula-
tions (sensu Nelufule et al. 2022). These are taxa that
are native to a part of South Africa but have formed
naturalised ‘NaturalisedNotinvasive:NativeAlienPopu-
lations’ or invasive populations ‘Invasive:NativeAlien-
Populations’ in another part of South Africa to which
the taxon is alien. Native taxa with individuals in cap-
tivity or cultivation outside their native range in South
Africa are not included.

Regulatory status: Regulatory status refers to whether
a taxon was regulated as an invasive alien species un-
der the NEM:BA A&IS Regulations (Wilson 2025). The
values for regulatory status include: for listed taxa, the
category of listing (“1a’, “1b’, “2’, ‘3", and ‘context-spe-
cific’); ‘Not.listed:was.listed’ for taxa that are not listed
but were listed in the past; ‘Not.listed:was.proposed’

for taxa that were formally proposed for listing but




never included on promulgated lists; ‘Uncertain’ for
taxa where it is uncertain if they are listed or not (e.g.,
the identity of the taxon is at a higher level than the
regulatory listing); and ‘Not.listed" for taxa that are not
currently listed. The listing is as per the NEM:BA A&IS
Regulations of 2020. See Wilson and Kumschick (2024)
for a review of how the lists have changed over time.
Detailed notes on translated names and interpretations
are available in Wilson (2025). 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. For
example, several freshwater crayfish species (Faxonius
limosus, E rusticus, and Pacifastacus leniusculus) are list-
ed on the NEM:BA A&IS Regulations of 2020 but there
is no evidence that they are present in South Africa (see
also Table S1 in Matthys et al. 2025).

2c. Ancillary data

Additional fields in the intermediary file were used to
capture information on whether the taxon was includ-
ed in the species lists of previous reports, other infor-
mation or motivations that needed to be flagged, and
useful information on any other fields (pathways, distri-
butions, impacts and management) as per the species
list if data are available.

3. Merging

Intermediary files were manually merged by stan-
dardised names and unification of ancillary data. Taxa
with any flags on unresolved terms, missing data and
translations were retained in the intermediary files and
feedback provided to the source of the data for clari-
fication and or correction. More than ten intermediary
files were created and to mitigate individual subjec-
tivity, all databases were cross-checked against the list
metadata by at least one member of the core author
team (TAZ, KTE JRUW).

Literature: The bibliography used is available in the list,
and a summary of key sources is presented in Table 1.

Storage of data set: online repository (http://dx.doi.
org/10.5281/zenodo.14937470)

License: CC BY-NC 4.0.
Format of data set: digital xlsx file

Version: v20250520 see http://dx.doi.org/10.5281/ze-
nodo.7433102 for all versions. The version published
along with the third status report (v20240308) contains
the same data but the more recent version discussed
in this paper resolves a few issues, e.g., typographical
and transcription errors and inconsistencies in the use
of terms across variables.

Language: English

Original research

Data structure: Full metadata are presented online
(SANBI & CIB 2023c; http://dx.doi.org/10.5281/zeno-
do.8217211) with a summary presented in Table 1. The
list has 85 fields that provide information on the status
of alien taxa in South Africa, with information on their
pathways, distributions, impacts and management.
The list attempts to adhere to the FAIR data principles.
Specifically: data are Findable and Accessible through
publication on the SANBI website (http://iasreport.
sanbi.org.za) and an online repository that houses all
published versions (http://dx.doi.org/10.5281/zeno-
do.7433102); Interoperable by adapting fields to en-
sure, where possible, they conform to the Darwin Core
data standards; and Reusable in terms of ensuring that
it is easy to determine who generated the original data
and obtaining permission for others to use the data.
The associated data files were also produced in line
with recommendations to make the data tidy — each
row refers to a taxon and each column a particular vari-
able with consistent units. The list also assesses the level
of confidence (low, medium, high) for variables where
there may be uncertainty following accepted best prac-
tice principles [see SANBI & CIB (2023a) for details].

Summary of dataset

In the 6 198 taxa assessed for presence in South Africa
there is evidence that 3 828 taxa are present, the pres-
ence of 1 639 taxa is doubtful, 714 taxa are record-
ed as absent and the occurrence status of 17 taxa was
not evaluated (Table 2). Over half of the taxa that are
present are plants (2 318 taxa), confirming the assertion
that South Africa is a hotspot for plant invasions. Only a
few of the taxa that are present were assessed as cryp-
togenic (28 taxa) or are native to some part of South
Africa (257 taxa). Taxa that were assessed as absent
were mostly animals (310 invertebrates and 165 ver-
tebrates) and plants (211 taxa). Most of these taxa are
either biocontrol agents that were released to control
invasive plants but that did not establish, taxa listed as
prohibited in at least one version of NEM:BA A&IS Lists,
or taxa included in previous status reports but there is
no evidence that they are present. Doubtful taxa were
mostly plants (1 290 taxa) (presumed to be in cultiva-
tion, but there is uncertainty if they are present).

A fraction (13%) of the taxa that are present are listed
under the NEM:BA A&IS Regulations of 2020. These are
mostly plants (366 taxa) and animals (122 taxa). Some of
the listed taxa were assessed as either absent (14 taxa) or
their occurrence is doubtful (58 taxa).

Of the 1 811 taxa assessed for their introduction and es-
tablishment status in South Africa as of December 2022,
over a third of them are invasive (719 taxa), 120 taxa
are known to be naturalised but not invasive, 329 taxa
are present, but not naturalised and 643 are absent (Fig-
ure 2). The statuses of the remaining 4 387 taxa are yet
to be evaluated.
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Table 2. The number and occurrence status of alien taxa in South Africa as of December 2022. Regulatory listing is as per the NEM:BA
A&IS Regulations of 2020 and is grouped in two categories using the following descriptors: Listed — taxa listed under various catego-
ries (“1a’, “1b’, “2’, ‘3" and ‘context-specific’); 2) Not listed — taxa that are not currently listed; and 3) Uncertain — for taxa where it is
uncertain if they are listed or not (e.g., the identity of the taxon is at a higher level than the regulatory listing). Occurrence status was
grouped into four categories using the following descriptors: 1) absent — a reasoned analysis of the evidence suggests the taxon is not
present in South Africa; 2) present — there is evidence to document the presence of the taxon in South Africa as of December 2022;
3) doubtful — there is some evidence of the taxa having been present in South Africa, but there is doubt over the evidence or whether
it is still present, including taxonomic or geographic imprecision in the records; and 4) not evaluated (NE) — there was no specific
attempt to ascertain if the taxon is present in (or has been present in) South Africa as part of compiling the list. Incertae sedis refers to
taxa whose broad taxonomic relationships are unknown or undefined

Taxa Regulatory listing Occurrence status

absent doubtful present NE

Animalia Listed 11 39 122 3
NOt |i5ted w0 304 .......................... ; 263 ............. ;

Uncertain 0 0 2 0

Bacteria Listed 0 0 0 0
N ot listed 0 0 4 0

Chromista Listed 3 0 1 0
Not listed 3 0 12 0

Fungi Listed 0 2 2 0
Not listed 20 4 103 0

Incertae sedis Listed 0 0 0 0
m};ot listed 1 0 0 0

Plants Listed 0 17 366 0
Not listed 21 1273 1951 12

U ncertain 0 0 1 1

Protozoa Listed 0 0 1 0
N ot listed 1 0 0 0

Total 714 1639 3828 17

Limitations of dataset

Biological invasions are dynamic in nature, and there are
often significant delays between when a taxon is intro-
duced, when it is recorded, and when that record is re-
ported and incorporated into a dataset. Therefore, this
list, like all lists of alien taxa, represents a snapshot of the
situation. Many data sources have informed the list, but
not all have been verified and integrated into the list. For
example, due to a recent research focus, there are sever-
al lists of alien taxa in the pet and aquarium trades (e.g.,
Nelufule et al. 2020; Mantintsilili et al. 2022; Shivambu
et al. 2022). However, there are many more alien taxa
in captivity or under cultivation that are not yet includ-
ed in the list, largely as data are not readily accessible or
interoperable. Similarly, many groups and habitats have
been under-sampled. For example, information on most
microorganisms is either not incorporated, is hard to in-
corporate as issues of nativity are unresolved, or there
simply has been no sampling (e.g., few ecto-mycorrhizal
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fungi have been incorporated to date, despite their large
conspicuous fruiting bodies; Goldman & Gryzenhout
2019). Thus, the list provides an underestimate of the
number of alien taxa in the country, and this number will
increase as new and historical data sources are verified
and incorporated, and as new alien taxa are recorded
and reported. As with many similar biodiversity datasets,
the data that are generally available are on naturalised
or invasive alien taxa from large and charismatic groups.

The data sources that inform the list are highly variable
as they were developed for various purposes, followed
different methods and implemented different standards
and definitions. This list aims to provide a wide range
of additional data on alien taxa in South Africa; howev-
er, not all the columns are presently complete. While in
many cases this is because the primary research is yet to
be performed (e.g., assessment of impacts), in other cas-
es information exists that will be incorporated in future.
These limitations mean that the list is not yet a complete
baseline of the knowledge of which alien taxa are present

| Open access
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Figure 2. The introduction and degree of establishment of alien
species in South Africa as of December 2022 as per the Uni-
fied Framework for Biological Invasions (Blackburn et al.
2011). Absent (AO-AT1) — taxa that have never been introduced
beyond the limits of their native range to (a part of) South Af-
rica (AO) or were introduced but are no longer present (A1);
Present (not naturalised) (B1-C2) — includes a range of taxa
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; Naturalised (C3—
D1) — taxa where there is naturalisation, and possibly spread,
but there is no clear evidence of forming self-sustaining popu-
lations at a significant distance from point of introduction; and
Invasive (D2— E) — taxa with populations that are self-sustaining
a significant distance from the point of introduction.

in South Africa. As such, differences between this list and
the lists from previous reports (e.g., addition or removal
of a taxon) need to be carefully interrogated, as they do
not necessarily mean that there has been a true change
(sensu Zengeya et al. 2025).

Usage notes

The list can be used to report on the status of biological
invasions in South Africa, track and report on progress
towards Target 6 of the Kunming-Montreal Global Bio-
diversity Framework, and inform monitoring and man-
agement. The data can be integrated with other alien
species lists to obtain estimates at regional and global
levels. However, the limitations detailed above mean
that care needs to be taken when using the dataset to
track trends. Change over time should be determined
using a revised baseline that considers the recent incor-
poration of historical data and when data were record-
ed, rather than when they were reported. We therefore
encourage authors wishing to use this list to consult the
corresponding author (TAZ).

Workflows

The overall workflow is presented in Figure 1, but spe-
cific workflows were developed to facilitate adding
information to the list. In the third status report, sev-
en workflows are outlined in SANBI and CIB (2023d),
details are provided in the legend to Figure 1. The
intention is that all these workflows and associated
scripts will be provided on public online repositories

such as Zenodo and GitHub to allow for easy access
and use (Zengeya et al. 2025). For example, the work-
flow and script for checking taxonomic information is
already available on GitHub (e.g. https://github.com/
KatelynFaulkner/rsa-ans-workflow).

Discussion

The list presented here is the first consolidated list of all
alien taxa in South Africa that aims at presenting data in a
FAIR and tidy manner and that explicitly states the sourc-
es used and the confidence in the data presented. The
list was constructed using set workflows (e.g., Faulkner
2026; Figure 1; SANBI & CIB 2023d), and data have, as
far as possible, been standardised and verified. However,
while the list meets the mandated requirements to pro-
duce a list of invasive species under South African regula-
tions (Department of Environment, Forestry and Fisheries
2020), itis still not an appropriate baseline given key data
sources have not yet been incorporated.

The status of alien taxa in South Africa will, of course,
change over time. Taxa might need to be removed from
the list due to taxonomic changes (e.g., a name becomes
invalid), and their introduction status updated as more
evidence of the current presence of taxa in South Africa
become available (cf. Matthys et al. 2025). Taxa might be
added either from existing data sources not yet incorpo-
rated or from new research and observations. A workflow
has been developed to document updates such as track-
ing data sources (SANBI & CIB 2023d). Workflows are
also needed to reduce the time between information be-
ing collected and when information is incorporated into
the list, and ultimately to reduce the time between detec-
tion and action (Fernandez Winzer et al. 2025a). More
fundamentally, the list relies on the availability of data
on biological invasions in South Africa. Capacity and re-
sources for active and passive surveillance, the identifica-
tion of new observations in the field, and the identifica-
tion and classification of those observations are essential
prerequisites if this list is to be an accurate representation
of the alien taxa in South Africa.

We recognise that this list, as all such lists, contains er-
rors. We are hopeful that by setting up a transparent
process for creating the list, people will engage with
what is here, provide feedback and help correct errors.
Please write to IAS.report. SANBI@gmail.com if you
find issues. We similarly commit to providing teedback
to data custodians when we identify issues while in-
corporating their information. In presenting these data
we are thus presenting a structure and process that will
enable us to move towards a dashboard, while en-
suring users can readily identify and report issues. By
standardising access to data on biological invasions, we
hope this list will help policymakers proactively address
the issue (Groom et al. 2025; Zengeya et al. 2025).
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Supplementary material

The list of alien taxa for South Africa analysed as part of this paper (v20250520) is available here: http://dx.doi.

org/10.5281/zenodo.14937470; with the metadata here: http://dx.doi.org/10.5281/zenodo.8217211; and work-
flows here: http://dx.doi.org/10.5281/zenodo.8217222

For more information on the reports on the status of biological invasions and their management in South Africa

see http://iasreport.sanbi.org.za. A copy of the 2023 report (on which most of this paper is based is available here:
https://dx.doi.org/10.5281/zenodo.8217182.

The latest version of the list of alien taxa for South Africa is available here: https://doi.org/10.5281/zenodo.7433102.

DISCLAIMER: Please note that supplementary materials are not edited, proofread or designed by SANBI
Graphics and Editing and is the sole work and responsibility of the author(s).
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