'd

[nvasive Ant 2

Risk Assessment

Lasius neglectus

Harris, R.

(A) PES INFORMAION

Al. Classifcation

Famiy. Fomicidae

Subamiy. Fomicinae

Tibe: Lasiini = "
4 L. .

Genus: Lasius i | ——C— 3

Subgenus: Lasius 5

Species: neglectus £

A2. Common name(s)
Noneepoted.

A3. Oiiginal name
Lasius négrtusvan Loon, Boomsma & dstdry

A4. Synoryms or changes in combination or axonomy

Lasius négctuswas syngmised wil. tucicusSantdai, D21 (dLasius n@var. turcicaSantdai) ly Sedrt (1992),
but vas lagr consided b be a septe speciedat splitdm its sier specids tucicusby apid species digence
(Seiért 1992, 2000). Mphologyeendics, and zoeggaply suged a ely ecent sepation fomLasisus taicus
Santshi wih a maspobableadiation cemttin Asia Minor (&eZ2000).

A5. Geneal desciiption (worker)
Identitation
Size body leng2.5-3.5 mm.

Colourbody lwn (K. 1), unicolous, sontenes head andggr slightldaker han alitink; upper legs same colour
as bodyloner legs paleknennal scapes palevion, argnnae déeningawards tip.
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

Suface scutpre: head and alitrk ather smah, on} fney eticulag. Gater sma.

Genal desgption anennae 2-segment, lassegment twidestiendt of prceding segment, biittoospicuoysl
wider An¢nnal sdets situatd ety closeotpoterior ofpeal mgin. E8s elatiely lage (kg. 1). Mandiblestwit

tegh. Glpeus wibut or witony adint medial longitudinainearM&&pleuon wit disinct meapleual dgand lined
wih a ow of sme, situad jusabee hind ca. Popodeum wkibut spines,qpodeal sgicle ounda veaky aate,
locaed closeotpogeiior popodeal mgin. One node tipée) pesent. Head and bodgred wit eect seae sand-

ing abee gneal pubesence but shpaticulaly on alitmk Scape andré tibiae wibut exct has; middle and hind
tibiae mahae occasionaket has. Stinger laking; acidopmpesent (small @idar opening saundedya inge

of s¢ae athe tip ohe @der hat poducesoimic acid).

Notes:

1. Ants ohe gnealasiusandomicaae te masdominant and abundariiérHolatic egion buhty ae dificult
to disinguish. Gemediagnds haacers ae gien in §osi & Botin (B90).

2.L. nelpctusshes ecteme mahological similgrbL. tucicus Acoding ¢ Se#it (2000), absokisize ddr
encesamainte ont vay b disinguishhie €male cdss: maximum head lwislismallenan &0 um imedectus
wolkers and lger han 850 um farcicusworkers. Mandibular dentitioedsiced camaed wh he elakd specids
lasioided.. alienys.. psammophills paalienusand.. piléus alhoughtis difelence can gnbe idenidfd ly
statigical coqmaison.

3. Ihding mandeala aieens in a rids a &y diagndie haacelistic ol. nelpctus, as it iqe ont pojgynous
EuopeariLasiugs.4r.) species. This biological aspemhadjphe besway b identifiL. ndgctus alhough idenitif
cations should kmified wh he mgshology

Souces Espadaler & Bair20@; Sedrt 2000
Fomal desagation:\an Loontal. 90
\buder specimend.ohelpctustiginatingdm Spain adeposid inie NZB @maki.

Due ¢ he magrhological digulties in discrinatinghis specief closeelaties it wuld be usefol hae a gndic
charcelisation df. nekpctusfom eiified collections. Thisld allw mog apid positividenti€ation of gn
intercefions or incsions ohis species &iet Mw Zealand loier
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INVASIVE ANT RISK ASSESSM&dTs ndgctus

Juan Jesus Lopera8yiBpain)

b)

Juan Jesus LopeafyiBpain)

Hg. 1: Imazp of Lasius hectus; a) laial viev of wiker, b)dosal vier of gpup of
ants éeding (Soee:Juan Jesus Lépeia@viSpain))
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

A6. Behavioural and biological characteristics
A61 Feeding andraging

Lasius négctusmales aensie use of aphid hpaev br bod (Espadaler &iz¢i20@). In ndin-eas Spain,
duing he edy sping, when lezs ag dill la&ing onées orde aphidsaiscare, his ant cotrscts edh ents wer
small herbsagbectinghe $em andod aphids. In sumnoeders visit aphids orfelé@nt tee species in leugum-
bes and & occasionglseen cating smallgr (Collembola, Psdes). Fom lat Apt o lag Oatber (ndihen
hemisphe) bracers ae actig continuoystnding aphids.eRninay quantiative meases indicatants carxsact
a mean of 250 ml of lyoleg per momtfom eergreen oakJuetus il@), and as ma@as 950 ml hgroev per
monh fom poplardes Populus nig) (Espadaler & Bar20@). bragers dominatan ara, displacingher ant
species (Espadaler &&e20Q).

In hree sudied populationsrfr NE Spain, activéty similahtoughoutie gar beginning in lgavash and continu-
ing until latNeemberwhen ctin colonies iam miar-climas e gill actie (kg. 2; Espadaler &&20d@ ).
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Hg. 2:Forager activity (@sence on 4@é&s) in Sa, Spain.ofinight dat fom June 2000 December 2D0
(Souce: Espadaler & 1izdr20@).
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

A6.2 Colgmhailceristics

Lasius négctuss uncolonial andygghous (Espadaler &&8e20@). Neds ae ofen ety dificult © delimit abidy
may coalesce insupearolonies occyipg aas as lge as 4 ha. The coloniey mmerdisate in urbaneas
whee he population hag adieed high densities ang oecup a sing tee. Copaed wh dherLasiuspecies,
the sguals appear barinhe gar as edy as Mah in head buildings in Buddpdggs can occur in a witliety
of siés including: undemes,dnporl efugs wh aphids ah¢ base of herbs, arbish (Espadaler &Ber
2004).

The number ofegns in &ha supeololy vas emaed b be about 35 500@d00, g countingugens under
stones in $a, Spain, Wiqueens @sent in similar densitidsemtiddle and edgftie supeololy (Espadaler e
al. 20@). In additionugens &r sarpled in soil @ and densitiesmvextapolagd © oer 350 000weens irhe
soil aay fom odks. Using soil esy wiker numbeoif he enté population in Wi2002, as emaed as 12 million
or about 800akers/n? (ecludingwikers braging indes).

A7. Pest significance and desciption of range of impacts
A71 MNatual enionment

L. nelgctushas pncipalf beerolund in close associatidnwiian eas and ipacts on naalrerionments ha
na beenapoted. Mtual and semi-naliopen habit mg be atisk alhough dispsal b and whin hese haliits
would be slo duea he pincipaldms of dispsal (budding and human-eskdispeal). In Asia Mihonelgctus
was obseed in natal seppe halats (Sedfit 2000), but no @ds oftie locality or densitiebasi vere gien.

In aeas whel.. nelpctusis abundant intdided halait, dher sdace éeding ant speciesehaiber anished or
hae ety educed populatiorat@llly 2000; Espadaleré ROQ; Deknink & al. 2002; Espadaler &nBle20@).
Some dnropod pups appeas be enhanced (e.g., aphids)laes negtively inpaced (e.g. Lepidem lavae)
(Espadaler & Bal20@).

A72 Hdiicultue

The ability lof nelgctugo become abundant ateassiem®tbe highldependent on aphid ho&e andhey

exploit aphids of mapeciesdN Loont@l.1990). Thebrage continuoysivih paentialy signi€ant ipacts on
plant hedit, possiplkilling somdeafed tees (Espadaler & ROQ; Espadaler & Ba&lr20@). Thecan also cause
problems in@sshousesdiv Loont&l.1990). Therae no ther speatf epots fom hdicultual hab#ts of pas
impacts, buheir localised abundance and high use/d&homad likly causénemd be considat a peasshould
they egablish in eas wherin hdicultue cops a& gown. This ma&specigllbelie case wieecops a& gown
omanicalf and minimal insecticidespplied, situations whehumilbas become a p3ais & & Shagn
1993).

A73 Human pacts

Some populationd. ohelgctushae athined pastatus, décting man aher biodarsity (Espadaler &rizér
2004). Oher populationsedill in he etablishment phase, Wwhity simply eflect he lag phaseuind in mgn
inades (Espadaler & Bar20@). Wherabundant (e.g.v&earadell, and Madepea, Spain;dts, Fance) ants
ener and spad hroughout buildings (Espadalemal2€@). The seenotbe aticed b electcal felds, occyp
ing eleatal plugs, connectioreb®r elecimebanical deces, sicas awmatic blinds and caade® and/or
damag ly shding (Jok 1986 (ad.. alienysEspadaler & Bair20@).
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

A8. Global didribution

A81 Matie ange

Lasius négctuss maslilely natig b Asia Minor (8¢i2000), altoughd da¢ hee ae no collectiogcods cledy
stated as beingpfn whin its nagvange.

A8.2 Inbducedang

Frst deeced in Budapiek. nekpctushas been colledtfom ¢her locations it Huragy and éim Belgium,
Bulgia, Fance, Gegia, Genary, Geece, #y, Kgyztan, Bland, Bmania, Spain®y, andhe Cangrislands
(Hg. 3; Sadft 2000; Espadaler &2¢2003; Espadaler &nBE20@).

A8.3 Histy of smad

It vas irst ndiced in Budagesiungry, in he edy 970s, but migken athie timeokL. alienu@oreder) (dn Loonte
al.1990). ¥n Loontal.(1990) brmall desdbed he speciefn Budapespecimens. In Belgiumsitolleed in
1978, but also nagen brL. alienysand nocorecty identiéd until 2A0(Deknink € al. 2002). Thapid &pan-
sion of itang inecentgas in pampobaby efects bth claification of identi@tion duethe mqgyhological
similaity b natigLasiuspecies, andpid sgad in Eape (Sedft 2000). It is higHilely hat it is psent in a
number otleer cities in Bpe, but istyto eah high densities and be ichahdepoted.

A.9 Habitat range

Lasius négctushas beendind in Eope biaween seavel and 250 m, wit 88% of si$ situ@d belev DO0 m
(Seiért 2000). &woss its crant gogaphicalange, populationsdiin aafiety of conditions, includingtlg urban
habitts, e.g.treds wih heay taffic, b semi-urbanest milgl degaded haldts, and seemingndisirbed
localities (Espadaler &8le20@). Ppulations ke been obsed in amopognicall disurbed gssland outside
of human #ements and in light esns and deciduowsodiand. In Asia Minarekpctusaas obseed in nataf
steppe halats (ASéwulz, psr comm., el in Sedft 2000). A commeatie of all shicplaces ibe¢ pesence of
trees, on whose aphid populatiess ants depend (Espadalenél R6g@).
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

(B) LIKELIHOOD OF ENTR

B1. Identification of potential pathways

In Budaped vas tanspaied b nev aeas witin he city in fted plants @ Loont@l.1990). Theris cuenty no
other irdmmation orhe type of commaodities ormiigi@nts mighéel béween counds (X. Espadaless.
comm.). An undamid soge of populations ineG&pain, is sodrispaed ly ship diurg urbanisation (X.
Espadalepes. comm.).

B2. Association wih the pathway

Recods indica&L. nelpctushas a close associatidnwitnan sigiement andteh nes in human-madd habi-
tats, e.g., amighbish, in buildingsygraent edsg (dn Loontel.1990; Espadaler & Bdr20@). It also niss
under®nes, irenporaty efu@s wh aphids albé base of herbs, rasgy slopes, amoeg tds, and in appeanty
baren solid soiLasius négctuds consided a “&np” ant species (Holldobleil$oW/@90; Rssea 1994)
because it lecnupial fights, its spad hrough Eope via urban cestsugeging aeliance on human-mestiat
dispesal, and it has a close associatidmwiains wiedt egblishes. The species al$® inesasiety of locations.
As a consagnce of its riegy habits can close associatfohuwmitans it isslikb hae casual associationh wit
range of commodities as dnhiter, mther han hasspeci€ associations.

As of Mdn 206!, hee had been no donéd irdicepions of. nelgctusat he Nw Zealand loier (MAF éxtep-
tions datbase). Tlheeae tvo ecods of unidendtiLasiuspecies (onetin Japan i®99 and oneofn he UA in
2000). Thesecods ae outsidéne knavn ange ol. nelgctusand so arunligly b behis species. Théae also
been no camhed irdicepions off.. nekpctusat he Aidralian (dat fom Janugr®©86 b 30 June 2003; swrir
Depament ofglicultue, ksheres anddredry, Canbea) or Haaiian bates (dah fom Janugr©95 b Mg 20@;
Souce: Haaii Depament ofglicultue). In Haii hee vere tvo inercegions of unideigifiLasiugiom Catifnia,
outsidette knavn ange olL. nelgctus

Higoricaly hee has beenalatiely lav isk of &ight aiving in &v Zealand cantinaed wh L. negctus since it
has o elatiely ecentf esablished near ppwit whib New Zealandattes (& Loont@l.1990; Espadaler &
Benal 20@). Also, in masies ofacent spiad it isey to ead high populationdls or become wyddispesed.
Chances oéight coamination imé futue will liély be higher Bsnelgctuscontinues tspead ¢ nev locations,
and it becomes mabundant atesitalady wvaded. This patt of human-adsid “jum dispesal” wh slov
radiation ém indged aeas is similar hat epoted brLineptiema humilSuaez eal. 20Q; Véd € al. 2005).

B3. Summary of pathways

A summarof gight coming New Zealandfn localities hilh DO km of s knavn © haelL. nelgctusinkda-
tions is pisentd inifjue 4 (also see Appendix 1)ofBh®iumes ofdight im localities tihis ant ieeen 200
and 2003 e elatiely lay epesenting aboul¥% ofdtal air gight and ledsain 0.3% of seaidjht.

In he frst 3 morits of 200, at leds492 cordines (0.8% obtial) oiginaed fom isk locations (MAF amer agins
datasd). The rjaity oftiese éginaéd fom Bs-swMer inr&nce (36%), Batona in Spain (32%anisul inufkey
(13%), and ldmo (9%) anddde in Ance (7%). @&t492 contnes, 79% landed atddand, duang or Hpier
wih he emainder sgad asund Bw Zealand (includidga8Sout Island pts).
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

(C) LIKELIHOOD OFTABLISHMENT

C1. Climatic suitability of regions within New Zealand for the establishment of the
ant species

The aim dfi$ section is torpae he similéy oftie Mw Zealand cliradi he locations whdre ant is nagivor
intoduced usiniet isk assessmeablt BIOSECURE (see Appendixa fieail). The gdictions arcomaed

wih hosedr tw speciedat ag aleady dablished indW Zealan®. mesacephaland.. humile(Appendix 3). In
addition a summarimad sk mapor Nw Zealand isepengd; his combines climdders hat masclossi
appoximag hose gneated ly he rsk assessmeabl Clime

C11 Clima limiationsa ants

Gien he depaupate antduna of élv Zealand (gril natie species), arftetsuccess of mamasie antshiough-
out he wid in locations Wwilieise antdfunas (e.g., Human &@Go®96), compdition wit Nw Zealand natiant
species is urdik b be a njar &cor edrictinghe etablishment olasie ants ineW/ Zealand, ladtugh copatition
may be iportant in nativbres wheg natig ant abundance anémity is higher (R.ridapes. obs.). oF some
specieshe pesence ofler adentie ants in human-miediferionments might lirhiit disibution (e.g.,
Solenopsisvita has serly edricted he diibution db. ichteri and.. humilgvihin he US (Hung &nigon 378;
Porter ¢ al. §88)) oreduceheir bances of eblishment. Hever, in mascasesie mairators infuencing
edablishment ireNM Zealand, shoulitgns or coloniesvarhee, ae likely b be climatic.

A signi¢ant elationship beeen maximum (and mean) gapeatue anddraging activiggrfoth dominant and
subodinae ant species indezhhat enpeatue ather han irgispecit corpdition pmaily déerminedtie
terpoal activity of ant communities in opeerbfextin halsits (Cela ¢ al. 998). Subdinaes e actig aer a
widerang ofénpeatues (Cela ¢ al. 898). In Catihia,L. humillbraging as edricted ly enpeatue; ants e
mog abundant at bait 4¢G and baitas abandoned 4t@C (Holsy ¢ al. 2002b).

Tenpeatue gneally contls he m&abolism and activity of ant coloniestanmae obtrpeatue can Kill adults or
whole colonies (Kddhinteal. 20@). Ovipositicatgs can be slcand mand occur at coolenpeatues (e.gl,.
humiledoes nday eggs beloa dajl mean aerpeatue of 8.3°C (well & Barberql3), qided in ¥a & R
2001)). Athe local scalayepns maselectaimer ndassies (Chert al. 2002).

Ernvionments wviithighaingll educedraging time and yneducelte pobability of eblishment (Coleat 992;
\ea & R 20A). Highainall also coriues b lav soildnpertues. In highingll aeas, it mand necessty be
rainfll per sénat limits digbution buhe paneability ofi¢ soil antié aailability okltatiely dy aeas ® nes(Chen
et al. 2002). Casel, in ad climads, a ldcof water pobaby edricts ant digbution,dr eanpleL. humilé/\ad
1987; \an Shagn ¢ al. 993; Kenned®d8), alhoughhe species sies in someiadocations du dnbropo-
genic intiences dné¢ pesence ofanding ater (e.g.,iiked Aab Emates (Collingwed eal. 997) and Azona
(Suaez eal. 200)).

New Zealand has a compeirte climat and mosion-natévant speciestalslished hehae edricted nathen
digributions; mosf bhe lewer Sodt Island caaihs ol natie species (seetdigition maps imMZealand anfha-
tion shas (wwwneB3)). B adentie species ganty esablished indW Zealand veabeen collect outside urban
areas intte coolerwer Nah Island and upper 8dsiand (R. Hay upubl. dat); br somehts couldeflect a ldcof
sanpling, bute pattn gneally eflects climatic liatiions. In urbareas, ¢npeatues ae elsated corpaed wh
non-urban ek because bketwaming décts of buildings andgdaeas of corate, he “Wban Heat Islandfeet
(Changnor929). In additioma@mo-egulaed habéts whin urban eas (e.g., buildings) camvadiotsa aoid
outdooranpertue extemes Y braging indoewherenpeatues ag bo hoor cold (Glon ¢al. 20Q).
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

C12 Speadat inbmation ohasius négrtus

No speddf xpeimenal daa on climatioleances &e bunddr his specie$he knvan ang ofl. nelpctusis
tenpegate, unli& mosof he dher imasie antshreats® New Zealand. It ot sés indikey and Yigyz&an wit
mean aietpeatue oftie coldasmortt of -4.4 and -3Gespectiely (Sedit 2000). Atbughhis ant species
obviougt suviwes ety cold wieis, hese & contineat location®iat hse contigindy varm summer Br all knaen
sies of @ablishment bmé¢ 2000 wit aailable climatdaa mean aienrpeatue br Jyl (summer in wn
hemisphe)) aied béneen 9 and 3% and annuakpipiation bimeen 230 and 2000 mire(takr abieed intie
subtopical climatofiie eaten Blak Sea coagSe#rt 2000). In cooler clipsapecipiation abee 600 mm rya
limit digibution (Seift 2000).

Dat fom Spain suggps hat highehpeatues and 1@ ainll ae edrcting fuher sgad oL. nefgctusand
incease in abundance in soess K. Espadat®s. comm.), as époted brL. humileanther énpeate clima
invasie species @fd 1987; \An Shagn ¢ al. $93; Kennedp48).

C13 BIOSECUREasl

52 localityecods were usedor he assessmentohelgctugFg. 5). Climapaameers used ardened in Appen-
dix 2. This specias desdred fom its inbiducedang on}. The naévange is assumeal be Asia Minor (&eif
2000), but no collectienads hae sodr beerepoted fom his aga. It is @latiely nely epoted peswih a
rapidy inceasing disbution in Eape. ddag, it has pnaily beerolund closglssociatl wh urban ans.

The inbducedange olL. nelgctusuggds aedap wit vitualy all of &lv Zealandrfmean annueihrpeatue (MA)
and mean minimwenperatue of coldésnort (MINT)i¢f- 6). Thelis oneew cold outlier (Igdinikey (Seétt
2000)) hat is coldendn ¢npeatues in Bv ZealandalRall (PREC) is higher mule of w Zealan@ian he
knavn ange, wit lage aeas of &v Zealand beingter han he si¢s it has been ahd ta include a highingll
outlier in Gega.Despé similaties of MIAand MINSeasonality efrpeatue (MAS) shas lav similaty, eflecting
the pedominanticontineat disribution in Eaywe Dat br apour @ssue (VP)dm knav eange does navedap wit
the nahen Nah Island {& 7). Oer pameers ae less disoninating agss Mw Zealand.

Climag summar

The gneal climat summarbr he inkmationalang ofL. nelgctusindicats similay b New Zealandughy
equiralenta L. humiléHg. 8). Climafsimilaty is higher in dwenh and cergl egions, in coasr toL. humilgvhib
shaws geatr similay in ndhen Nw Zealand. Climaummargaphs ar less useftilan individual climdaers b
conpae sk béareen species andassregions ofdW Zealand, adeldnces arlesswadent.

Climat math conclusions

Avilable datindicat hat enpertue vould nolimit. nelgctusoer mosof Mw Zealandasius négctuss a cold
climaé species and windnd mean anneaigeatues ae likely b be suible aass mutof w Zealand, uelik
condition®f map dher imasie ants. Mever, its cuent knen disibution is pdominantlin close associatioh wit
urban @as ande isk oftiis speciestablishing outside oftsaeas is lgely unknen. Thewosimildty in
seasonality efnpeatue eflectstie lagely contineat digribution ohe ant in Eape. Also mean eipeatues of
the hded morit in summer ass muct of lMw Zealandealav corpaed b hoseepoted fom its Eapeanang

(19 b 30C (Seifit 2000)). Sutsummeenpeatues ont occur in iben Nw Zealandi¢F-9). If high summer
tenpertues ae citical or its deelopment andean® ofse by gnealy mog modexte wirdr enpeatues, he
digribution mabe meredricted ly summeeitrperatue han pediced ly corpaisons of MAand MINT

Oter climatpaameers mag be merlimitinghian ¢npertue asaintll in Mw Zealand isreeally highehan he
knavn ange. Haewer, the species is clgatill speading in Eyre, anchee is no dailed irdimation orhe eent of
its natie ang and assoogt climat. It is kdly hat he clima& enelope wilkpand ahé disibution ineases, at
leas for some clinreapaameers. @
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INVASIVE ANT RISK ASSESSM&dTs-ndgctus

Table 1: Camaison of climapaameers br intnducedange ol. nekpctus

Parameer n Mean  Minimum Maximum
Mean Annuanpeitue (°C)

Intoduced &g 52.0 12.0 -4.2 18.7
Minimumenpertue (°C)

Intoduced &g 52.0 -0.3 -194 9.3
Mean AnnuakEipiaition (mm)

Intoduced &g 52.0 663.0 324.0 1224.0
Mean Annual Soladigtion

Intoduced &g 52.0 151 10.3 19.4
\apour Rissue (millibas)

Intoduced &g 52.0 9.4 3.0 13.0
Seasonality afripeatue (°C)

Intoduced &g 52.0 20.0 12.3 33.3
Seasonality oEeRipiaition (mm)

Intoduced &g 52.0 70.4 21.0 156.0
Seasonality adpour Rissue (milliba)

Intoduced &g 52.0 9.5 45.0 15.0

Table 2: @ of climatpaaméers fom Nw Zealand (N 961GRIDS at 0.5 megesolution). aéclude dimnt
island gups (Chatm, Bountjntipodes, Caloell, Akland, and Keadec Islands).

Parameer Min Max Mean

MA -0.5 16.6 10.9
MINT -8.3 7.8 3.0
PREC 356.0 5182.0 1765.0
MAS 1.2 14.3 13.0
VP 4.0 15.0 9.7
MAS 6.4 10.6 8.8
PRECS 23.0 175.0 60.5

VPS 4.0 8.0 5.9
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Hg. 7 Similaty of knen ang olL. nelgctuso Nw Zealandif VP
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Hg. 9:Aerace Ebuary enpeatues aanss w Zealand.
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C2. Potential to establish in protected environments

In Ewpe,L. nelgctusoccupies a dise ang of locations it buildings (Espadaler &iB20@), and has been
repoted b cause pblems inasshousesdi Loont@l.1990). Knan ecods ag pedominantlfom urban eas
and his species wilelkhae a close associatioh wiban emonmentsver mosof Mw Zealand. Higinall ma
redrict its digibution outdogrand jptection mvided ¥ urban habitmg allav esablishment ithemwise unsuit-
able higham#ll aeas.

C3. Documentd evidence of pdaential for adaptation of the pest

Lasius négctusappeas b hae ely boad énpertue bleances, hang emblished peranent coloniesagions
wih mean Janydgwirgr) enpematues of - (Sedit 2000) hroughd topical locationsiét Cangrislands).

The ant has highiobile colonies and appedre addpd o disurbed halats hat wuld be encoered at aival
points ind&lv Zealand.

C4. Reproductive strategy of the pest

Nuptial fight seeme be absent tig species. Quedilisshav he magrho-plgsical adagationsdr fight-dispeal
and clausal coloyp bundationhbughhte caesponding behaual epetoie seem®tbe las(Seiit 2000). In a
sinde ingance alatmales andigens &re bund in a spiderbnon a housall(Seéit 2000), ahoughttis is o
defnite poof oflfing behaour Exep for his case, ggals h& neer been deced fying out dii¢ nesand al-
though ndy emeaged aqieens he full sized windigitotal carboydate coregnt is immediag béween species lwit
flying and nolyhg geens (Espadalereyt R0A). Colonieseapojgyne unkkdherLasiusoccuing in Eape
(Espadaler & Bal20@). Thus iatnidal (whtin ne§ mating isgvaby he ule wh etention of méy emeged
queens irhe pagnal nes(\an Loont@l. P90; Espadaler &R0QA). Queen npirology and ysologicaltate at
matuity indic&t batL. nepctuscan be considdrinemediag¢ béween a monogyne independeny @moimg ant
and ther pghyne vasie tanp ant species (Espadalay@®1).

C5. Number of individuals needed b found a population in a naev location

Queens dotrley dovn lage fit dores beneen emegence and mating. lhaughtiat gieens myaony succeed in
dependant colpbunding,ven hough independent cplbunding & demomtisited inhe labatory (Espadaler &
Rey 20@). An individualegn is unély b suvive a seaoyage b New Zealandm Ewpe and be abtedsablish a
new coloy A geen accqmanied Y vorkers vould be needeaalfbtund a population in & fecalityHowever, as
colonies arcommownibund inubbish, geplants and dudisurbed halat, hee is a highdilikhoodhat ente
coloniesould be &nspaied.

Hidoiical @idence suggs tat he liklihood of successftélelishment of a @uean ant specieséwdealand is
lon Audralia ishe soure of maof our irdduced ardina (1 of 28 species) andthap7 speciesveawvider
didributions, but also occuu#traia and couldveaspead fom hee b New Zealandther han dicty fom mar
digant locations (R. fisatupubl. dat). Theris noeiified etablishment of an ant speciesnirzBaland ety
from he nahen hemispher Haever, inercegion ecods (as at Mar 2003 (MAF émtegions datbase)) indiaat
that at ledden lie nets and 9 Evaieens (none nelgctud hae been ietceged fom Ndahen hemispher
locations. Thepoductig ftness ohese colonies anagns uponriaal is unkmen. Hislical da mg undesdi-
mae isk of colonies giuing émsparflom he nahen hemispheraste wlume of dieight is\ver ina@asing, and
the wyage timesof seadight hae, in some cases, shrd.

Oviposition is absentaies (Espadaler &R20Q), so wkers alone pose mekrof dablishment.
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C6. Likely competition from existing species for ecological niche

Lasius négctusappeas b occup ety similar hahts o Lineptiema humil@gentine ant). Wakr humiles
edablished, ¢égblishment bf nelgctusma be inhilat andhe tw ae unlikly b coeig, ad.. humileypicayl ony
coigs wih scaengrs and ¢tic species (téack @ al. 2000) efrpeatue comaisons (see section3Tsuged
thatL. nelpctuscould @ablish fuher solthan is gdiced érL. humil@Haris 2002; Hiey & Ldsr 2003).In
urban aas ger moof he laer Sotit Islanchee vould be little cpigion fom ¢her antoleormyma dawriniana
is becoming neoridespad in urbaneas of &v Zealand and dodsappeartcogid wih mag dher species (R.
Toft, pes. comm.). It pnaompee wih L. nelgctustheeby educingie lair's hance of successftihleishment.
Haewver, the outcome of spieaibmetitive ineractions heeenD. dawviniana, L. hurmaled.. nelgctuss unknan.
No ther non-naé\ant species @ty in lw Zealand isshkb signi€anty comee wihL. nelgctus and nativant
species artypicatind in high abundance itudied halaits.

C7 Presence of natumal enemies

At pesent, no pesies or pabgns of. nepctusae knavn, but sueys ae planneaf 2005 (& & Espadalén
prep.).

C8. Cultuml practices and contiol measures applied in New Zealand that may affect
the ant’s ability to establish

Pactices ahe point of insion (e.g., seafoand goits) ae likly b afect he ability &f nelgctusto engér and
edablish ahibse sits. Rrsentt hee ae nogutine gatments of paeas hat wuld deeasehe tances of
suvial brL. nefgctus Teatment of insimns oftber imasie ant species in armbad pds, and gnmanagment
ofLineptiema humil@Doleonyma dawinianaisingsinguist{consided likely b be attctie DL. nelpctugsee
section D)) isdik b educehte hlances of sunal of n& popagules af nekpctus

Exiing imasie ant sueillance in andband pds should tiect ag signifant.. negctusincusions atie nahen
poits whe efort is bcused. Hever, the liklihood i$at his species could algaldish at colder dwem pots hat
are no the dbcus ofading sueillance.



INVASIVE ANT RISK ASSESSM&dTs-ndgctus

(D) LIKELIHOOD OF SPREAD AFTERABESHMENT

An ant’s pential® spead deemines he glikly its evionmerdl and economi@iacts & expessed and Wwo
readiy it could be caimted.

D1. Dispersal mechanisms

The dispsal of.. nelpctusnohes tw disate pocesses: colpdifusion (budding) and longuie dispsal
mediatd ly humans. Dng budding wecolonieseabmed b inseminatl gieens alking wita goup of arkers b
form a ne coloypnearp These budded colonieoramé nets in aang of artropo@nic g#ms. Human-medi-
ated dispeal of colonies isipaby of geakd inpotanced he ongoing s@ad of. nekpctudbetween and wvhin
counties(see section B2).

D2. Factors that facilitate dispersal

Natual:Budding ocaiin lhe &pansion phase of a godon is pbaby tiggered ly density dependemispue as in
Linepitema humil@ushelycky ¢ al. 20@). Disurbance of colonies will alssaselte isk of mementd a ne/
location. Dispeat of colonieg blurping ogether inlbods has beapoted br diturbance speciadidile
Lineptiema humilbut sodr has ridbeenapoted brL. nelgctus

Atificial:Human-medéat dispeal of colonies irt ptants, coaines, ubbish binde is pbaby of geakr inpor
tancehian natal spead. The cessation aement of goodshiitan incsilon zoneowld be gical ® he success-
ful eadication ofiils species.

D3. Potential rate of spread in its habitat range(s)

Lasius négctuss likely b hae a similar pai of s@ad o Lineptiema humila mix of jyndispesal 6 nev aeas
through passwanhopognic wnsparand sle spead fom hese localitieg budding (Searéal. 2001; ¥4 € al.
2005). Theae of smad hrough budding will be dependant cat bakibility but is ldy b be leshan 1 km per
year BrL. humilexpansion typigaticcusr aer aelatiely small scale oB68Iméers pergar wih esimaes
ranging &m near zem agas of climatigtemes ut800 m/yr in higHvouable hakdt ivaded eceny (Holay
1998; ey @ al. D97; Suaez eal. 20Q). In Spairelatiely slov xpansion af nelgctushrough budding is oecur
ring in a subdivisibatthas been cledof natnetation (and naghants) {(§. D; Espadaler & Balr20@).

Pattems of human-mediddispaial and budding.ohelpctusiould likly bllov similar paths in By Zealand t
that of.. humilevhex median human-meatiadispesal ditance has beertiggaed b be beween 0 and 72 km,
and is pmaily esponsiblerf he ang pansion bf humilen Mw Zealand &l & al. 2005).
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Hg. D: Rate of smrad of a L. Hegtus supeoloty in a subdivision in Spaiwishceelatiely gadual inease inhie aga of
infegation (Soue: Espadaler & izer20@)
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(E) THE ENVGNMENAL, HUMAN HEAH AND EONOMIC ©NSE-
QUENCES OF INTBDUCTION

E1l. Direct effects
E1l Ritentialdr pedation on, or cpdition wh Nw Zealarslindignousauna

The biologylofnelgctusindicads may similaties ¢ Lineptiema humilX. Espadalpes. comm.), anlaet
consegences of edblishment ireN Zealandealikely b miror hose mdiced brL.humilgHais 2002; Hés ¢ al.
2002), ahhoughtte limits &f nelgctusang ma be fuher solithan pediced 6rL. humileLasius négctuswill
edablish in urbareas, buhiese gneally hae aelatiely lav natie biodisity alue. Whather habitt types ar
invaded is less clear ancerim@mation will becomaikable as its tlibution gpands in Eye. Open (high light)
habiat andealatiely open cangsanb emilonments ampobaby atisk Indignousdreds ae lilkely b be unsable
habiat, and lédy b haeL. negctuspesent oglinelatiely lav densities &iet boundguwith open halit, buttie
exent offtese mgins could be sigmaint in highfagmerad landscapes. Indperl. nelgctushas ogleathed
vety high populations in some unkas &vherit does &blish and build up high population denseveZ ealdnd
it will ligly displace ntogher antslfe outcome ofdmictions deeenl. humilend.. nelgctusis unknen but
coigence is undéll) and adtr inetebate communities (lieditsudies in aas imded pL. nelgctusdemonisate
the disappeance oftbher antseductions in Lepite®, and an irease in aphids (EspadalersaBz0@)).
Inertebiate species Wwitery edricted difibutions myabe aisk No natevant wuld be aisk of einction due t
their wide diution and @sence inieds hat wuld see asefugs. DEmenal inpacts on niésg biols and
repiles a& possible, asvedeenapoted brL. humildasius négctusmg bim mutualisms kwkew Zealand
hongdewvpioducing hentigmns and as a consemce ineaseheir population nunserdamagingvss.

Spead it natig habats will pbaby ke may yas because d¢fet dispsal meeanisms af nelpctus Localities
wih lav visition ates, especiglty boat oeticle, shouldueaely lav isk of vasion and, if naldispesal ates

by budding eusimilaothose df. humiléaound 50 m/yr (Suae &al. 20Q)), couldemain &e of.. nelpctusior
centuies. &r eanple, athe ate of 50 m/yr fsm buddingé ants ould ke aer 600 gas b spead fom HKitaia b
Cape &ng.

E12 Human helalelaed inpacts

Lasius négrtushas nbbeenapoted b ging or spy bimic acid on humans so ndhhelalbd inpacts a knavn.
As he antdrages inside buildings igdarumberwhenew abundant it hae tptentiald spead diseasedffer ¢
al. 93).

E13 Social ipacts

Lasius négrctuss lilely b inade urbaneas. Wherabundanpragers will eer and possybhesin buildings,

foraging on srbod ldfout, and rpadlamagy electcal egipment. Imé grden abundant populations will be a
nuisanceedrictinglie use oi¢ @rden ér some activities (e.g., picnics), scales and aphid populationsyon plants ma
incease as asult ofending ypants. dpulations of ants wihlike stitienty abundantif pesconil meases o

be incated ly some people.

E14 Ayicultual/hoticultual losses

No epots vere bund ohis ant as a fioultual peg but in urbareas in ndr eagem Spain it is higllependent on
aphid honelev (Espadaler & 1Bdr20@). Bragers consuct eah ents ger small herboggrcting tem andoa
aphids and visit aphids dexetit tee species in lkeugumber Theend aphids continuguetr summepobaby
imposing a meaabte cason e engetic budet of individuaetrsL. nelgctusiorage on a widang of ges in

@
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urban erionments including speciBinofandCitus Peliminay aqiantiative meases ofdraging indicathat ants
can &tact a mean of 250 ml lydee per montfom eergreen oakJuecus il® and as mha@s 950 ml horosv
per motht fom poplardes Fopulus nig). The &fct of elated fuid emaal on #e gowth is unkmen, and ngand
occur in a plation ewilonment.

Should.. nepctusedablish in onads, it mpbecome a pdwsough maiaining elated aphid and/or scale
densities. Sumpacts ar unligly b be sigmifant in cagntional chads hat use insecticides. Alsio densities
would neeabtbe geaker han hose of ant populatidrad akeady occur in Bugituations atlalensities (ltesée al.
2003). Andérimenal inpacts wuld in pabe dbed by benéfial irpacts ohe ant as agulaor of ther pets
species, shas Lepidtpa (Espadaler & Bar20@).

Populations could befisignty abundanoif pescontol meases 6 be inigated in comnal pemises wher
product coatmination is a possibilityurbaness whercops a& gown inlgsshousebe ant will alselkbe a
ped. No ipacts on beebs/hse beenepoted but @& also a possibility

E15 Bect(s) onxeting poduction pictices

Changs b curent oganic hdicultual pactices nyabe necesyarf he ant becamdagsished indrads. It istsl
unclear if similar pggecies k.. humilevill emblish in dnad habdts in Bv Zealand (tese al. 2003).

E16 Contl meases
(This section realeensie use ohe eviev of baiting/l#anle (20@)).

Bait maix (attactant + caier): Thee is a ldcof spedd inbrmation orhe at@ctants pelered lyL. nelgctus but in
Spain it appesahighl dependent on hyohev soures and so snhe ataced b swed baits (Espadaler &Ber
2004). No ials ondod atctints hee been caed out, buit. nelgctushas similasdd peerencesdl. humiléX.
Espadalepes. comm.).

Toxicants and comial baitsA aliety ofdxins, pmaily cordct insecticide ays, hae beenetted aging L.
nedectusin Spain (Espadaler &a&8e&0d; Ry & Espadalén pep.). Whin houses Biatix® bait &tions
(0.08%dxim + sy maik) e tialled. Baitations ere used continuoysdther han in onefadpplications
suitible ér lage-scale comirppgammes. dgluctions in populations denséiesawieed (Ry & Espadalén
prep.), but none appear fest® as Xmguish™emtments af humiléHaris ¢ al. 2002).

Advance @Gnular Cpener® ant bait (Ql0% aemectin, sobean oil on nagit combined Wwitneat meal and
su@r), whitis déctie aging Lasius neomign he UB (Lopez al. 2000), is ifettie in condtling. humili
Spain (somhat atéctie, but v maality) and pbaby vould be unadictie bL. nelgctus(X. Espadalpes.
comm.). Bducts used tonwlL. humilefectiel (e.g., Xaguish™)owld behte masslilely candidas ér conti
ofL. nelpctus(X. Espadalees. comm.).

In an incaion oE. nepctusdiect teatment of nssmuld behte irst pioiity. Potein and carbypdate baits should
be usedather han lipid-based baitsafg 20@). Xgnguish™ (akdyegisered and\ailable indlv Zealand)
should be uses as ikgeetd b be atictie b and déctie at coniling.. nelpctus but he elatie attactieness
and dicacy of Maxte®; Redo®; X8nguish™ should éed aging L. nelgctus Lopez al. (2000)und
Maxdrce b be especiakfectie aging Lasius neomigvih an 88a %% eduction &fr 3 dygs.
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E2. Indirect effects
E21 Eects on domiss and epotr makets

Edablishment at a pand coatnination of goodpeted b anther coungrfee ofttis species could lead t
changs in ot heah ¢andads ér expots fom NMw Zealand.

E2.2 Brionmerdl and ther undesd gects of cordl measess

Treatments usedaags L. nelpctusae unlikly b bedtally spedi€. Therhae been no docunezhtases of unac-
cepfiable adyse nonarget efects dsing dactly fom he use of tikgyuis®, should it be usedccontl he ant.
Haever, the bxicantipronil, widglused in ant cahfpogams, is cianty undeeviev in Adralia dueotepots of
ne@tie efectsd nondrget species and human hg@iPVMA 2003j)pidnil is a bad-speatim pheypyiazole
insecticide, whiectsd disupt the cenal nevous sstem of insects. It will kilisertebate via coatt and ires-
tion, andheefore mg epesent ateat b inertebates whin he diect baiting @a, or witn braging diance ohie
bait. It is also highkic b somdgh and agtic ivetebates (wwwidl), so eteme carits needed when using
fipronil nearatemays.

Theg has been no docuegmtance okesisance indfmicidaed ary insecticide.
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(F) LIKELIHOOD ANDOBISEQUEGES ARLYSIS

F1. Edimate of the likelihood

F11 Eny
Lasius négctuscurentiyhas dowiisk of engr

This assessment is based on:
* L. nelpctusnd having been atefed athe Mw Zealand lol@r (or inuAtralia or Haaii).

¢ this speciesViagle ptentiald sonanay in gight. It n&sin urbaneas and in close associatibrgadtds
that could beatrspaied. Coloniesegpojgyne, mobile and dispdy budding @mding he diances olgens
wih voikers beinganspaed.

* this species cainty haing agdricted Ewpean digbution33 sies of éablishment ko at Appr2005.

¢ thee beingdight (sea and airhvays wih link b New Zealand tiih DO km of g6 of knen irddation
that could be featial pdivays of enyrastie digibution ohie antxgpands, buté wlume ofdight f’m his
regiond New Zealand is i@nty elatiely lov

The digbution ohis ant has ieased d@maticayl since itas frst ecoded as a peis Budapes he B70s. This
assessment oviesk of engrshould beconsided ifthe digibution ®pands lyend Ewape.

Dah deftiencies

e onl limieéd ded ae aailable orhe commoditiestwithik his ant is assoeidt It as assumeaim its
behaiourd hae he ptential® be atsweway on a widarrge of commaodities.

e na all ants iaceped athie Mw Zealand lier a& epoted, and riall hat a¢ epoted ae identiéd o
species, so @mteion ecods likly underdimae te enr of species. It is ald@ivays clear if cas dher han
wotkers ae inerceped.

F12 Etablishment
Lasius négctuscurentyyhas anediunnisk of dablishment.

This assessment is based on:
* the ant beingimaily etablished in urbaeas hat wuld behte likly habit expetlenced on raml.

* New Zealand’s climaking considdrsudble dr esablishment. It isremty esablished in coehpente
climags, unli& mosof he ther imasie antshat ae aisk b New Zealand. inkér enpertues ag unlikly b kill
colonies and sumnespeatues myg be am enouglof etablishmenter lage aeas of &v Zealand. High
rainfll ma limit éablishment in someaa, as it is emtly nd knevn fom enpeiate aeas wit highaingll.

* higorically no ants iesablished dictly in Bw Zealandfn he nahen hemispher
e itis unligy b encouet natwal enemies, baee would be copetition fom ¢her adentie ants.

* a qeen assocat wh vorkers is ecquired br successfultaklishment.
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Dat detiencies

* thee ae a lak of @peimenal daa on climatbleances ohts species, arektclimat assessment is based
principalf on climatesimaes fom knan sis of @ablishment. It is unkndf di€éences beeen lhe enper

ate contineat climat of Eope (ety cold wials and mild/ieummae) andhe enpeate island climabf Mw
Zealand (mild summer andnviatild intience dablishment success.

¢ the ability of antstte tinspaied fom he nahen hemispheib Mw Zealand riae in agpoductiely ft
state, and successfidkablish whenrating inhte oppo®tseasomthe locality of depae is unkmen, but
assumeabtbe unldly based ohe lak of hi®ical pecedence.

* the ability &f nelpctusio esablish in aas witLinepitema humilgesent is unkwa.

F13 Spead
Lasius négctushas dighrisk of spad fom a sit of emblishment.

This assessment is based on:

* |amme aeas of & Zealand being consitlelimaticgllsudble, accegossilyl aeas wit cool summer
tenpemtues or highinll.

* the assuption hat coloniesowld atiin sufcient size undego budding.

e dispesal occuing via budding and humanasse It is assumteat dispeal ates wuld similao those of
Linepttema humila Mw Zealand.

* lage aeas of swble hahdtt occuing in Blv Zealand. akhe of lw egetation ceer habits ae Bvoued,
including urbareas andragsslands, butrég is unliédy © be colonised. Hathielerences aassumed t
similardL. humile

e itis unligyL. nefpctusand.. humileould coes whib ma edrict spead ird aeas wherhis ant is abun-
dant. Heever, L. humileloes rtoet occup all halat consided sudble ® bdh species, ahdnelgctusmay
edablish in coldeeas thatL. humile

¢ alak of wireg dispeals wuld aid adication if an insion &s déeced sufcienty edy.
Dat detiencies

* the edricted Ewpean disbution ohis species artbtlak of &peimenal dad onénpeatue limitsa
foraging and delopment limhe eliability of @dictions of climaticauiiity in &lv Zealand.

* contol meases b atiee eadication va nd beengged br his species andyolimied tials €ding baits
hae been undaken. Baits afrtie b Agentine ants mée atactie bL. nelgctusbut his has ndeen
teded.

¢ the outcome of quatitive ineractions leeenL. negctusand.. humilés unknan.

F14. Consemnces
The consegnces ofi¢ pesence &f nelgctusn Nw Zealandeaconsidedmodeateto high

This assessment is based on:

* the assuption, fom he knan biology dfet anthiat he habitt types vaded andhe inpacts of iasion at a
site vould be similar hose dfinephhiema humileHaever, the climatic limitsLoihelgctusin Mw Zealand ma
be diferent bL. humile
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¢ thee being no medical conerges of eblishment - noing), painful bitordmic acid sgying.
* some urban, ticultual, and sab habdts beingvaded, but ndreds.

¢ this unicolonial specieainithg high densities at sogsedigablishment. Masher antsauld be dis-
placed andleer comonents ofi¢ inertebate communitiesesdtd whexerL. negctusaas abundant.
Mutualisms Wwihongdev-producing hengmans a lilkely, andliese mabuild up population nusybetamag-
ing leels in some natland aggultual/hoticultual sgtems.

* urban populations beinfickemy lage br pesconiol b be inggated. This could include corrahpemises
whee poduct coatminationag a possibility

¢ thee being nepots b indica dérimenal inpacts on nagivertebates.
Dah detiencies

¢ thee ae cumrently ony limieéd inpacts wdies orhis species, and none outsideuily lheanan moeid
habiat.

F2. Summaly table

Ant species: Lasius neglectus
Cakgoy Owenall isk
Lilelihood of emtr Lav No irtrcefions @ dag. Medium—High
Limied patvays.
A wideang of ptential commodagsociations.
Lilelihood of &blishment Medium Tenpeate species so climat
likely sudible.
Nd egablished in stwetn hemispher
Whole nésanspaiation needed.
Lilelihood of sgad High Genally opimal conditions,
especiafl lmer ainkll aeas.
Summerma bedo cold in someas.
Potentialy hae he widdgdigribution
of species assessed.
Consegence Mediurhigh Lilely b be widgldispesed and dominant.

Inpact outside disbed halaits unclear

A déailed assessmenthef Kenadec Islands istdred he scope dfis assessment.
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Table cDeails oftte feight typebat comprise ede catgoy andhe catgoies (HS2 Chaps) usedot classify
incomingdight inhte $atidics Nw Zealand ddtase.dtal air &ight is biken ind diferent commodity types aur

Satigics Mw Zealand). Degiton of cagoies povided inable d.

Mode of transport

Type of freight

HS2 Chapers

Sea freight Appliances and mabinery 84-89

Fibres etc 50-63

Bulk freight 25, 27, 28, 31

Foodstuffs 2-4, 9-23

Furniture/t oys etc 94, 95

Furs and skins 41-43

Glass, ceamics ec 68-70

Metals, pladics, organic chemicals dc 72-81, 26, 29, 32, 39, 40

Produce 6-8

Wood based poducts 44-48

Other All emaining hapters
Air freight Appliances and mabinery 84-89

Produce 6-8

Phamaceutical poducts 30

Metals, pladics, organic chemicals dc
Glass, ceamics €c

Furniture/t oys etc

Fur and skins

Footwear

Foodstuffs

Fibres etc

Other (all emaining tapters)

72-81, 26, 29, 32, 39, 40, 83
68-70

94, 95

41-43

64

2-4,9-23

50-63
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Table dDesdption of cagoies (HS2 Chaps) usedat classify incomiraigint inhte $atidics Mw Zealand @at
base.

Categories Desciiption

01 Animals; live

02 Meat and edible meat ofal

03 Fish and custaceans, molluscs and ther agquatic invertebrates

04 Dairy produce; bids’ eggs; natual honey; edible poducts of animal orgin, na elsewhere
specified or included

05 Animal oiginated products; nd elsewhere specified or included

06 Trees and dher plants, live; bulbs, 0ots and the like; cut flowers and omamental foliage

07 \egetables and cetain roots and tubers; edible

08 Fruit and nuts, edible; peel of citus fruit or melons

09 Coffee, tea, mate and spices

10 Ceerals

11 Products of the milling indugry; malt, garches, inulin, wheat ¢uten

12 Oil seeds and oleaginous fiits; miscellaneous gains, seeds and fuit, industrial or medicinal
plants; sraw and fodder

13 Lac; gums, esins and dher vegetable saps and tracts

14 \egetable plaiting maerials; vegetable products na elsewhere specified or included

15 Animal or egetable fats and oils and heir cleavage products; pepared animal fats; animal or
vegetable waxes

16 Meat, fish or clustaceans, molluscs or ther aguatic invertebrates; preparations thereof

17 Sugars and sugr confectionery

18 Cocoa and cocoa @parations

19 Preparations of cerals, flour, starch or milk; pagrycooks’ products

20 Preparations of vegetables, fuit, nuts or a¢her parts of plants

21 Miscellaneous edible peparations

22 Beverages, spiiits and vine@r

23 Food indudries, residues and vastes thereof; prepared animal fodder

24 Tobacco and manuéctured tobacco subgitutes

25 Salt; sulphur; eaths, stone; plagering materials, lime and cement

26 Ores, slag and ash

27 Mineral fuels, minel oils and poducts of their distillation; bituminous subgances; mineal
waxes

28 Inorganic chemicals; oganic and inoganic cormpounds of pecious mdals; of rare earth
metals, of radio-active elements and of istopes

29 Omanic chemicals

30 Phamaceutical poducts

31 Fertilizers

32 Tanning or dging extracts; tannins and heir delivatives; dyes, pigments and ¢her colouting
matter; paints, \arnishes; putty other magtics; inks

33 Essential oils and esinoids; pefumery, cosmeic or toilet preparations

34 Soap, oganic surface-active agents; washing, lubicating, polishing or scoung preparations;

artificial or prepared waxes, candles and similar aticles, modelling pases, dental waxes and
dental preparations with a basis of plaser

35 Albuminoidal subsances; modifed starches; dues; enzymes

36 Explosies; pyrotechnic products; matces; pyrophoric alloys; certain combugible preparations
37 Phaographic or cinemabgraphic goods

38 Chemical poducts n.e.s.

39 Plagics and atticles thereof

40 Rubber and aticles thereof



INVASIVE ANT RISK ASSESSM&dTs-ndgctus

Categories Desciiption

41 Raw hides and skins (ther than furskins) and leaher

42 Atticles of leather; saddlely and haness; travel goods, handbags and similar coatners;
articles of animal gut (¢her than silk-worm gut)

43 Furskins and attificial fur; manufctures thereof

44 Wood and atticles of wood; wood charcoal

45 Cok and articles of cok

46 Manufactures of graw, esparto or aher plaiting matrials; basketware and widkerwork

a7 Pulp of wood or aher fibrous cellulosic maerial; recovered (waste and sciap) paper or
paperboad

48 Paper and paperboad; articles of paper pulp, of paper or paperbodr

49 Printed books, newspapers, pictures and dher products of the printing indugtry; manuscipts,
typesciipts and plans

50 Silk

51 Wool, fine or coase animal hair; hosehair yarn and woven fabric

52 Caton

53 Vegetable textile fibres; paper yarn and woven fabrics of paper yarn

54 Man-made flaments

55 Man-made saple fibres

56 Wadding, £lt and non-vovens, special warns; twine, codage, ropes and cables and dicles
thereof

57 Carpets and aher textile floor coverings

58 Fabrics; special voven fabrics, tufted textile fabrics, lace, fipestries, timmings, emboidery

59 Textile fabrics; impregnated, coaked, covered or laminakd; textile articles of a kind suitble for
industrial use

60 Fabrics; knitted or ciocheted

61 Appatel and clahing accessoies; knitted or ciocheted

62 Appatel and clahing accessoies; na knitted or ciocheted

63 Textiles, made up aticles; ses; worn clothing and worn textile articles; rags

64 Footwear; caiters and the like; parts of such articles

65 Headgear and pats thereof

66 Umbrellas, sun umbellas, walking-gicks, seat gicks, whips, iding crops; and pats thereof

67 Feathers and down, prepared; and aticles made of £ather or of davn; attificial flowers;
articles of human hair

68 Stone, plager, cement, asbesos, mica or similar magrials; articles thereof

69 Ceramic products

70 Glass and ¢gassware

71 Natural, cultured peals; precious, semi-pecious fones; pecious meals, meals clad with
precious mdal, and atticles thereof; imitation jewellery; coin

72 Iron and geel

73 Iron or geel articles

74 Copper and aticles thereof

75 Nickel and atticles thereof

76 Aluminium and aticles thereof

78 Lead and aticles thereof

79 Zinc and aticles thereof

80 Tin; articles thereof

81 Metals; n.e.s., cemets and atticles thereof

82 Tools, implements, cutlery, spoons and brks, of base meal; parts thereof, of base meal

83 Metal; miscellaneous poducts of base meal

84 Nuclear reactors, boilers, macinery and medanical appliances; pats thereof

85 Electiical madchinery and equipment and patts thereof; sound ecorders and reproducers;

television image and sound ecorders and reproducers, parts and accessoies of sud articles
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Categories Desciiption

86 Railway, tramway locomdives, mlling-dock and parts thereof; railway or tmamway track fixtures
and fittings and paitts thereof; medanical (including electo-medanical) traffic signalling
equipment of all kinds

87 \ehicles; daher than railway or tamway mlling stock, and parts and accessoies thereof

88 Aircraft, spaceciaft and parts thereof

89 Ships, boats and lbating sructures

90 Optical, phaographic, cinemabgraphic, measuing, checking, medical or sugical ingruments
and appatus; parts and accessoies

91 Cloks and watches and pats thereof

92 Musical ingruments; parts and accessoies of sud articles

93 Ams and ammunition; pats and accessores thereof

94 Furniture; bedding, mattesses, mattess suppots, cushions and similar tuffed fumishings;
lamps and lighting fttings, n.e.s.; illuminaed signs, illuminaed name-plaés and the like;
prefabricated buildings

95 Toys, games and spots requisites; paits and accessoies thereof

96 Miscellaneous manuéctured articles

97 Works of art; colleciors’ pieces and antigies

98 New Zealand miscellaneous pvisions
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Appendix 2: Deails of BIOSECURE riedology

BIOSECURE is goa@wrbased decisiavot br he managnent of bioseityisks b Ndw Zealand's ineligus
ecosgtems. The modeis ger Landcafeseath’s ining using speiciélly designed sadire wil link b
dalbases and GlShsare.

Methods
Input dad

Recods of species oaence a obained fim he scientd liemtue, ant collectiorsods aailable orhe wb, and
from communicationwitious @seathes. Rcods br an&ct collection localityetatiely defhed aga ae
predominantlused.df he mainland BSome daibn countggods ae included (e.g., Céil&oCollin996) wit
the county seat usechagied point, andif may islands psence/absencedmhation is ahat vas aailable.
Dah points arsepated ind hose of imiduced and naienge. Vithin he intnducedang, ecods closglassoci-
ated wit urban aas a identiéd and a sejadg anakis conduetl ecludinghtese datin ater ¢ sepate isks
associad wit urban aas and head buildingofn ther habdits. These dadés ae submigid b BIOSECURE.

Climag summar

For eal location, clineatlah vere obaineddr eight paméers (@ble A4) fom ¢pbal climatsufaces based on
half-degee gd sgae esolution. Summalaa br eals paameer (N mean, minimum, maximugryesentd obr
natie and inbiducedang sepately.

Table AZ.: Global climasufaces used in BIOSECURE.

Abbreviation Clima¢ Rirameers

MA Annual mean bétmorttly mearenpeatue (C)

MINT Meandnpertue ofhe colddégnort ¢C)

MAS Seasonality eitpeatue - absolatdifelence in meaenipertue béween he
wames and coldésnorts £C)

PREC Mean annualggipiation (mm)

PRECS Seasonality okpipiation absolwt diference in mearepipiaition biveen he
wetted and ded morits (mm)

VP Annual mean bétmortly meanapour @ssue (kR)

VPS Seasonality @pour @ssue - absolatdiferences in measpour @ssue
between he mashumid antié leashumid mons (KB)

MAS Annual mean of rhninean solediation (MJAfday)
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Climas similaty scags

For eals climat paameer a fquency disbution ohe daa points is@duced. Thedrency digbution idien
divided iot 0 ewal bins keeen fie minimum and maximaloes. ib additional bins loé same size added,
one abee and one belde owtimodg \alues. Ehdin ¢gs a scerbéween 1 fte additionalavbins) and0 based
on he escaleddiuency of oceaince ohe dad wihin eada bin (i|§. AZL). Then aliofpal gds ae allocatd a
similaity (orisk) sca béween 0 {te climat paameers \alue dr hat gd s@ae is outsidbe alues irhe bins) and
100.

The climatsimilaty scas br Nw Zealandeapojeced ont a 25 nesolution clineasuface hat 6ims parof he
LENZ gmnmerdl domains (Leatik @ al. 2003).

Outlier datin edt climat laer ae dhiedked. Dat points aremaed andite angbis e-tun ony if hey ae identiéd
as entir erors, orlte collectionesitas novell dehed. In additionhié busling dat pointdils ontte magin be-
tween tw gids it is aamaticayl allocatd b a gd inlhe pocessing. Hi$ autmatic allocaticgsults in an outlier
(e.g.,he gd is ppdominantimourginous and hasteme énpeatue \alues)tien lhe dad ae alered b mee he
point ird he neighbadang gd.

FHg. A2L: Sylised epesendtion offte coversion of put dad pointsa similaty scogs. (a) Thepiut dad ae assumed t
repesenttie nibe oftie speciesifa pdicular pameer (b) Thedquency disbution is dividedadrat seées of bins axgs he
range ofhe dat, allaving appoint orhe dpbe ¢ be copaed wit his diribution and gin a simildy scoe fom O (outside
the ang ofhe dat) b 10 (bin wit highdsfiequency of dat= opmal clima) (fgue modiéd fom a msenation of G.
Baker).

Individual clinealaers ae assessedrfdiinctieness bieeen lhe intmational datand 8lv Zealand, anégentd
in he esults ity shav a high desg of disnination (lge aeas of &v Zealand tviho similay or irhie maginal
zoneglatie b he intmational dat MA MINT and PREGatingl pesengd b allev corpaison biween spe-
cies).

An eerall summarisk map is alsepentd; his epesentsite mean die similély scas ofife climat laers
(MA; MINTPREC, \HRECS). Théspration appximaes he summgmap pducedphe isk assessmeaot
Climex.
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Appendix 3: Summay of curent known digtribution and BIOSECURE
analysis for two ant species aleady edablished in New Zealand.

Linepttema humile widgldisribuied in Ndnen Nw Zealand whilkeidole magephalas edricted b Aikland
despié being éablished sindea P40s (k. A3).

Pediction ofe&/ Zealandmg brLinepliema humil@gentine ant)

Native enge daa br his speciesmlap wit nothen Nw ZealandrfMA MINT sh® similaty br a geaer aea, but
still wihin nahen New Zealand. MASashov simildty wih New Zealand. Thiees paameers shav some disari-
nation in@&lv Zealand. Theoidticedang geaty exendshe agas of similey of Bv Zealand, dsetant has become
widey digribuied dpbaly, paticulaly in agas of ahtopognic digirbance. Igeraeas ofte Ndh Island antle
nothen Sout Island shoaeldap 6r MA (k. A3.2), and alher pameers shwv geaer eeldap. Br may aeas
whee enpeatue paameers sha high similgr hee is mainal simildy br ainll (athe high end), whina

redrict its disibution (ig. A3.2).

For MA he clima inhe natir + inskduced non-urbarsisill shas considable gedap wh Nw Zealandi¢r
A3.3). Heewver, his mg be eerstated as 3 cold ouliciom natey habét in Chile (Snelli®g3), contbue b he
owelap of MRa@ss solien Nw Zealand, arfseacods mg be a ddent species, dettvonony of
Lineptteman Solt Améca is in need efision (ANd, pes. comm.).

Pedictions ofdW Zealan@mg br Pheidole magephaldbig-headed ant)

Native eange daa suges mos of Mw Zealand ot coldorPh. megzephalawih aedap br MA onl br hie &r nath
of he Nah Island. Thigedap esults &m a sirlg ecod fom gasslandya highay in Ptemmaitzbug, Sout Afica
(Samnays @ al. 997). The nativ intsrducedang sugeds peentialang aetap wit Nothen NZor MA (k.
A3.4) whitesults ncipall fom urbarecods, fom Sana’a ianven (Collinged & §ogi 1996), and &ém an
impreciseecod fom “censd Spain” (Collirayyd 978). Masof he Ndh Island and céasSout Island is Wwih he
range of dat br MINTPecipiation isao high in stutedem and alpineesas, anchese a&as a alsodo cold (§.
A3.4). Oter climatpaaméders ae highyl suiible acrss mutof Mw Zealand.

For he natie + inkduced (non-urbamgp), MA eedap is minimaligFA3.5), and cause tnhe sinig point
from Piemaitzbug, Sout Afica. Osdap of MINT ésluced buth¢e is 8ll oedap br lage aeas of ntren Nw
Zealand.aRultsdr he ¢her climatpaamders ae he same agrfhe anghbis of natv+ intsducedangp.
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