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Solenopsis ichteri

Harris, R.

(A) PES INFORMAION

Al. Classifcation

Famiy. Fomicidae
Subamiy. Mymicinae
Tibe: Solenopsidini
Genus: Solenopsis
Species: richtefi

A2. Common names
Blak inpoted fre ant @er 2000); bledre ant (Hiding & Bwn 2000).

A3. Oiiginal name
Solenopsisfadesar. richteri Forel

A4. Synoryms or changes in combination or axonomy

Solenopsis sa@ssimaar. oblongice@@antdui, Solenopsisfadesar. ticuspigorel,Solenopsis saesimats
richteii Forel, Solenopsis sassimaar. ticuspisorel.

A5. Geneal desciiption (worker)

“Hre ant” ishe name usuallsedot efer b a goup of specieslire tgnusSolenopsjsubgnusSolenopsig hese
speciesdj their namedim heir abilitytinfict especiglipainful ks andtigs.

Solenopsisegeic diagnosiSmalla medium sized ards| tendt of wikers aound 1-9 mmoWér cake mono-
mophic or ppinophic Anennae @-segmeant, including a 2-segreémiub. Ey smalbtmedium in size. Mandi-
bles wit 4 or Segth. Glpeus wita pair of longitudinaheartiat digrge ang¢iody andun b magin, wherhey

often poject as a pair efh or denticles. &idr ¢fpeal baer wit one mediantagesent, clelgrdiferentiaed

and conspicuougaRéce of ppodeum moor les®unded, rver wh eeh, spines drib flanges. Wo nodes
(petiole and pgsdiole) pesent. theer etuded in mbslcohol pseved specimens. Nepecies palellpw b
reddish lmvn (agv species dabown ¢ blak) and gdominantlsmoih and shining usyaiiit spase, long hair

Diginction tm ther gnea: VWikers ofSolenopsiae mosoten confused itoikers ofOligommex Theae
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sepaated ly he sinig centl hair orhé font magin of gpeus (pad has ae pesent iDligomme) andhe
roundedear &ce offte popodeum (spineseth orlangs ae pesent iDligomme). Solenopsisy also be
confused witmaller species/@inomanm Inhis casehe diincty 2-segmead club enablémetidentiitation of
Solenopsis

Species \el identi¢ation Identi€ation ofré antsa species isfitiiit and usuglivohMes e@aluatingite magrhology
of a sées of mjar wikers ather han jusone specimen. Tadk tis ftiner colicaed ly he &ct hat inerbeeding
between seeral species has beeroded, includingliidization &. ichteii andS. imice.

Ab51 Identitation obolenopsightet
Size poymophic (mjr and minor ¢es). dtal lendt 2.8—-6 mm.

Colourpedominantlblak, wih mandibles, ¢gdl lobes ofygdeus, papf ardnnae Hoacic sutess, arsii and spio
on egike 1 of gder gllavisha dak bown (K. 1). Darmediantigak onakce inconspicuous.

Suface sculpre: head and d& alitink (gcef popodeum) smihy eceqd or inconspicuousasebeang punc-
tures; some ofédadl alitunk scutpred; slopingde of mpodeumdnsersely driate; base of nodetenfsculjpied,
res of nodes snthaeceq for small $@e-bedng punctas; gger smaib.

Mgor wikers: head ellijzal b veaky codat in laged woikers, wih sides coex and a deep cowcgooe devn he
middle ohe erex. Medianygealdah pesent,itough mabe shoand blunt. Mandiblessexange aate, ofen
ouker ing ofdcds appedamg daer han ingior &cds; antnnal scapesating almado \ertex. M&andal
impression conspicuous. Stiblae pycesseduced or absenedEhas on head and awdr alitunk abundant,
less so orager.

Minor wikers: headwate, longr han bwad in fulbte vie, anennal scapesading pasiior magin of head.
Souces: Baih B87; www39; www36; wwiyiide

Fomal desaation: fager P91 (has ady bS. @minad speciesrgup hat includeS. gminaad, S. ivich, ands
richteli andrichter xinvict hybid).

A5.2 Simildy b Solenopsis\ita

Solenopsigchteri andS. ivich ae ety similar mainologicalland biologigallhg hae similar coloniesaging
behaious, di¢s, andeeding bekiaus (aber 2000). Tleeis mutconfusion inet edy lieratue asd whib
species is beirgered b, as it as nbuntilhe B50s, 20gas afer he aival ofS. ivick in he U, that Wson
(1951) ealisedhee vere indict tw bims pesent. Thegzence of npdrological diact speciesag/nbconfmed
until hbe B70s (Bwen B72, cied in Mson & @enbeay 086).

Some he quegionedheir tatus as dédent species dwettw Hms onss and pduce viablglhids (Bano éal.
1995a). Hyht fre ants occy@bout30 000 kmin Naith Améca, a considealy lager aga han emains @.
richteti (~30 000 km; Shoereal al. 994). The tae gill consided sepate species because/tae seen as
diganty elaed whin heS. saeissimaonplex ly gneic (Rss &rager P90) and mphologicaharlckiization
(Tfager D91). Theris videncehiat epoductig isolation istabsol in SoatAméca, wh a small amounterig
echang in an an of Aentina wherhe angs oftie tw speciesmelap (Rss &rager B90). Theris also lired
hybrdization lheeenS. ichteli andS. gqiingiecuspiswhib is psbaby moe closglelatd 0 S. rchtei, but lhey
remain independewmblationar entities. The mmacismdaiat ppmde epoductig isolation in ShuAmecan agas
of speciesmlap ae pody undestood (Bss &rager D90).

Dued he wider ditbution db. inica conpaed wi S. ichteti in he U8, thee is considasle mar inbimation
available orhe biology 8f ivice. Whex hee is a disict lak of irdmation o8. ichteii this is supplemedtwh
information o8. iwvictin his pesiisk assessment, but it islglealicad hat he indmation dginagés fom sudies

onS. iwvica
@
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A6. Behavioural and biological characteristics
A61 Feeding andraging

Solenopsigchteri is omnoous and oppanisic (Lofign ¢ al. 875). The ipnay di¢ ofS. ichteri andS. iwich
consits of smallvertebates and ligids (Hges P58, cied indber 2000;0gt ¢al. 2002), and in some locations a
high mpotion oftte diecan include seedsgf\é al. 2002).dfagers occasiongleat gm plasm of wy gmi-
naed seeds ordje he sems of small seedlingsrérofigal. 975).S. ichteri is epoted b be lessekn on suse
thanS. iwich (Riks & Vhson 270, cied indber 2000). Thigng) andenom obfagers ae usedotimmobilise or Kill
prey, whib is somenes lgfior dher nesmaes o collect lat (Comb98&2, ciéd indber 2000).drRgers my also
build shedts aer immobilisedgpranditese @& ended and “nelif’ br heir &cretions @ber 2000). dkers brage

at andom untibdd is locatl andhen ecuit in lage numberb eploithe bod (Blcarait ¢ al. 208@). Theted
predominantlat gound Ieel, but maoccasionglbrage inb tees, as do&s iwvica (Wison & Obv B70, cied in
Wbjcik 983). Thealso use sebaneandraging &ils and eer lage exposedbd sowes, whitmg be aesponse
to educehte hazdrof atids ly paisipids lik phdd fies (Blgarait & Gilbed999). BrS. iwvich, foraging tunnels
ar 2—7 cm beddhe soil stace adiating ouim he nes anddragers gneally needottavel lesshtan 0.5 m al®
gounda eadt aly point irheir ¢ritory (Makin ¢ al. 975, cied in Briter & Jthinlel 087).

A6.2 Colgnhamcelistics

Neds ae inconspicuous in soil when smadir(ldécdify 75). Thewpenaisestie irst bood in a sealddaenber jus
belav he soil stace. Whehe irst wotkers emage, he nesis fulher acavated and a mound begirsppear By

2% b 3 gas he mound has a typical domeH#pe (aund 20 cnall) composed ofxeavated soil and $ace plant
matial (\égt €al. 20@). \éttical tunnels caxiend imh he gound a nie or merb he vater aible (Lofgn ¢ al.
1975). The size lné mound amgound caraw geatl wih he egetation and soil typenirfat and lmad in sandy
soil © 1 m high and wide w €laaaceiistics suls as shape, size agtation ceer can alsaly seasongl(\égt

et al. 20@). The bod is med apund witin he nelsto egulat enpeatue. In Horeaher it is deep urgteund,
and in cooler conditions é@sok he vam, surm side ohe mound, neletsuace (Lofgn ¢ al. 875). Thetimg

of wikers is an @& ctie deénce aging lapge animals digbinghte mounds (Lefig ¢ al. B75). Ants willam out
of he nesand attk, and wkers will atich b he skin viitheir mandibles anthg epeatdly (Lofign ¢ al. 75).

Bdh monogyne andygghedmms of. ichteii occurlnS. ichteii (and ther membgiof heS. saeissimapecies
group) spedif amino acid stibgions in a&ge a associatl wh he epession of monogyr petyyty (Rss eal.
2003). These stihgions &rtypdhesizedtaler he abilities obikers b ecognizeugens anth¢eby egulat
their numbein a colgnAppaximagly halftieS. ichteri coloniesxamined in San Eladigetma ee pojgyne whit
up b 180 queens (Caleata & al. 999). Bano eal. (995b) dund petyty in 25.7-45% oftteS. ichteii colonies
in Saladillo, gentina, and in 46%haf tolonies in Lasdslowit an eerage of 4.5 +.1 queens per cojon
Monogyne andygyine coloniesSfichteri coexiged at San Eladio (Celza# al. $99). Jowwnaz eal. (989,
cited in Calcaita @ al. $99) dbund 75% didir suey sies in Aentina had gnmonogyr& ichteli. Coloniesar
repoted as oplmonogyne iretU& (Lofgn ¢ al. 975; \égt ¢al. 20@), sugeding oyl he monogyrarh
colonizediginal, or if he paglgynedm did esblish, it has subseqgy disappead. Bth monogyne andypghe
forms of. iwich occur in NbrAmeéca; hey also co-occur asitfitz & &der Meer 2003).Ha monogyrarh
ofSolenopsjsolonies defd éragingdritoiies and nesae elatiely unibimly spaced ifvson & @enbeg 1086).
Woikers fom palgyne colonies yrehw little aggssiona non-némae vorkers and riadeénd eritolies, as occur
in pojgynes. iwvich (Bdinkel 098).

In ideal conditio@sichteli can daiee high néslensities.a@d densities in opentpashabdt aemaged B1 + 4/
ha (ange 44-333) in San EladigeAtina, at & wheS. dagueziparasitism ocaed,and239 + 5/ha (ang
78-600) in €6 wheS. daguezinas abserfCalcatra @ al. 999). Calcatra ¢ al. (999) alsoapoted120-52
colonies/ha at SaladillgeAtina, whileferson (294) bund densities @01colonies/ha in shgass pdsie in
the Saladilloea. Hges (958, ciéd indber 2000epoted nesdensities of 60/acf2l/ha) near Buenoseaiand
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100/ace (4/ha) in Aentina neané¢ baler wh Wugug Brano eal. (895d) bund neglensities in Saladillo
ranging &m 22d 60 nets/ha witin he same @a monited oer 4 gas. In Mississippi,AJ8onogyne colonies
averaged about 80/hadiyt ¢ al. 20@). Plgynes. invicain he UB caneat densities 0o4%4-680 mounds/ha
(Porter ¢ al. 891, 1992). Higher mound densitiée @idigynedm do niotranslag oned one intmoe ants as
polkgyne moundery D-20% smalldérain monogyne moundg€PD92). Brter ¢ al. (997) compaked size and
densities afé ant colonies in pesin Sottand Ndr Ameca: S. ivica ness vere biggr and 4 times mor
abundant in NlerAmeéca; in SobhtAmeca hey aeraged 58 mounds/ha. The speciies ahf m@sent ahe Souit
Ameican sés Brter ¢ al. sueyed did nosignitanty afect he density afefants gisent.

Ned densities caary seasongllThe number of &Sivichteli coloniesag educed 25% less irirgphan edy
autumn @terson 994), as occawih S. ivich in he sodten UA (Hges ¢ al. 82, citd in Rtierson 994).
This maepesenthe coalescing of budddaieds fom polgyne colonies, as ogdolr. humiléDavis & &
Sdagn B93).

Colonies can be mobiitim6 mohs of midy 75% of activcolonies tdheir dginal colgnsie and med b a ne
location @terson 994), usuajl witiin adw mees oftie aiginal si; haewver, they can me upa 13 m (Btterson
1994; Brano eal. 95c). Hano eal. (995c) ecoded anerlage tay of colonies in one placey8anbiis.
Some colonies vad fequenty, whilethes emained itmé same sitbr a long ped (Rtierson 994), possible ow
yeas when nesvere ededed but it is holedy $ated. Rin is ondimulusdr emigtion (Bano éal. $95c¢).

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

In disurbed ecostgms of 1@ latitudes dfe dw Vidild (and ther agas & whib hey hae been irdduced),
Solenopsipecies die¢S. @minad speciesrgup ae ofen athe bp of dominance higries (Bdle & Dicschen
1990; rfeco 094; Matison 996). Theoccuphe position aiyktone species becausaaif twad dkcts on a
diwersity of ther athropods (Ribc& Caoll B82; Prter & Sagnanod90). It is Elly hatS. rchteri causes demen-
tal inpactonants andtber gganisms nagw the souteasem Uhited $ates, but ipacts a pody knan (Holay
et al. 2002a), witatention maly bcused o8. iwich. It is unkily hat inpacts of. rchteii in he US wuld be as
seele asepoted br polgynes. ivick in he UA (e.g.,dfter & Sagnano990), as pajynedms ag absent and
densities adaer han epoted brS. ivich (see section A6.2). The magnitugactiwill depend be abundance
ofS. ichteii in a hakit. In atady of an oyithg edem population 8f ivice in €nnesse&. iwvica had less pact
on ant species density amgitjvhan elsghee inhe U8, pobaby because climatictirs lept thesS. invica
population Vo (Callebd al. 2000).

Within its nativange S. ichteli can a#tin high densities and be dominamtithetishalzits.Solenopsischteri and
Campondus punctulatidar monopolized space aod ih ssland hahbitin Aentinahat vas suscdible ©
flooding @tcprait & al. 20@). The twspeciesar digibued as a mosaichwitosof he habit contlled i eiber
one or lib (Blcprait ¢ al. 20@). Vithin monospeiciaeas S. rchteli ratied mound densities @f iT&s/ha,
conparble © hose seenrfS. ivicain Nah Ameca (Blcarait ¢ al. 20@). Theare occuence dPseudaebn
paisibid fies intie aea mg eplaintie high abundanc8 oichteri (Folgarait & al. 20@). Rlomo €al. (2003)
repotedS. ichteli in abundance ielladeeloped soils besite tnétidal zone ihég Mar Chiip coatal lagoon,
Agentina. In summbragers meed out inthe ingttidal aea and pyed on pgthades, whitvere tanspaed
bak b he nesalongdiaging alleres.

Thex ae may ecods ofSolenopsispp. atids on bils, eptiles and mammakvigived ly Holay ¢ al. 2002a).
Alhoughhte lesstadieds. ichteri is nospeci€ally mentioned, it is alsMit athdk ertebates as it has awedul
sting and aggssie colon dedénce.

Bah S. imichand Sgeminatinterfere wih seed dispal of jimecohboous plantsybeducing dissal disances,
feeding on seeds, anditegtem gposed ohe soil stace (Mss & Bindein 20@). It is lgly hatS. rchteri would
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hae similar ipacts, but BIS. iwich, specialisseed milling jog verkers do niboccur and seeéding will be less
prominentian irs. @minad Solenopsisvita can disit mutualisms tveen ants and plantd witaforml
nectties (Mss & Bindein 20@), and it is él S. ichteri in abundancewd hee similar ipacts.

A72 Hdiicultue

Foragers pobaby Bed on hogdev-producing Homiea, asdoS. @minad andS. iwvich. This can iease
homoperan numbsron plants, aretluce homtgan nata enemies, botgers can alsogyrontiem wherey
abundant, aspoted orS. iviceandS. gminah (Ness & Bingein 20@; Holay ¢ al. 2002a). Mever, neiberS.
invica noIS. ichteli ae eqaded as njar pets of aps (\& & Khod®P2), andne bendk ofS. invica as a mdabr
of pesspecies has been docwrdantseral fudies (& & Khom®D2, andakrencestteein; Holay & al. 2002a,
and ekerencestteein). Chemical cohofS. iwvictin cops has soriimes made gesmorse, and epmasis iris
ara should be oegevation and enhancement, espelialigh cultal pactices and seleetivse ohemicals in
situations whehe bendk ofS. invicaoutveigh its disaaivages (Viy & Khod992).

Seeds of aliety of @ps can at times bpdnant components ofi¢ dieofS. inich, especiallhose whta high
water corgnt (Maison eal. 99, cied in dgt ¢al. 2002). Losses of emtineat aps dueotheir éeding activity
hae beerepoted (dgt ¢al. 2002).

Pagoral imes inhe UA epotedS. ivicato be a péshat damaay egipment, désyed hg and causedama
spend mogeon eteinay and medical giees (Lafgn ¢ al. B75). Caks e cied astie &m animals mosten
hamed. Thegwence &. ichteli in cops hat vwere hand pked couldesult integs if ant nssrere disurbed.

Solenopsisvith does nappeamntbe a pesf beehds, aliough coloniesyraccasionglhitbhile wih hies,
probaby in atiched soilther han insiddné hig (Deslippe & Mal 20Q).

A73 Human pacts

Solenopsigchtel, lile S. ivich, possess a paintiig capable of causingubes and, in some cases, gaagh
and dedt (Lofiggn ¢ al. B75), alhough delas caused/bnpoted fre ant ings a elatiely are (Pahlov & Barad
1998). Sstemiceactionsotire ant sngs occur in abaufrfout ofeery 00 000 gposed individualari® & Kelel
1993, cied in Khart al. $99), and stemic allgic eactionoiS. ichteli 4ings hae beenepoted (Hdfan eal.
1990). Theemom d¥. ichtetli is allegenicall similaothat ofs. ivica (Hofiman 295, B97; Hdiman eal. £90),
and also isags-eactie bS. gminad andS. xpni(Hofman 297). Hyposensitizatioagypy br allagic patients can
reduce E-hreakeningeaactions (Rhoadesle 975).

When aitking, aire ant gps he skin viatits mandibles, irtsets 8ng, and injecesnom &m its attched enom
sac (&ffod 1996). The arten pists atthe head andlinfs anerge of seen b eighttgigs in a cular pagin.
The usuaaction isely shay paindlloned ly a wal (aaised métrontie skin) anthie esponse (Khanad £99).
Within howgr a cleaesicle appesihat becomes pukar abr aboutfhs. Thdeile putule mg pesig or 30 10
days, dyinga a ang and ledang a macule (a pad skirhait is discoledt but rfausuayl eleated), scar dbfous
nodule (B@smand494). Inhose wit anapylactic eactions, it mgpoduce gnealized ticaia, angioedema,
wheezing anggaension (Hishan 295). Anapfaxis usuglloccly in pesons sensitizey & pavious tng
(Safford 1996).

In additiorothe medical aspeck® pesence &. ichteii mounds orwas, p&s, and golf cees is unsightind
intefferes wh maving egjpment. It is alselikhatS. ichteri is at@icted b electc felds, as has beepamenally
demonated br bth S. inic andS. gminad (Macky ¢ al. £92). Solenopsieqinah can causdeving
damag b P coatings of elieatrwing (Rns B85), ptentialy causing elactl shds andasulant fres.
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A8. Global didribution
A81 Matie ange

Solenopsigchteri is naty b Sout Améca, fom souit-easemn Bazil (Riodgo, Rrana) w4 inb Misionesgatince
(Fg. 2;7ager BA1). The sdwgn pat of he ang is liméd ly he Aantic Ocean dreteasand gends ed ©
Mendoza ®ince and aarfsout as Moatideo, lugug (Lofgn ¢ al. B75), and Buenose&iRwvince in gentina
(Biano & Wiams 2002).

A8.2 Inbducedang

Solenopsigchteri has déablished outside its mating ony inthe sodten UA. Its cuent digibution,edricted ly
the pesence @&. iwvich, is an aa of about 30,000%kmnah-vedem Alabama, nbreagem Mississippi, and
souhen Ennesseeiff 2; Shoemake al. 994). BeneenS. rchteri andS. iwvich is a band @rnitory occupied/ta
hybid béween lhe tw speciesrfier D9L; Difie ¢ al. 888). A 993 suvey in @nnesseedindS. ichteliin 8
souhen counties, artietlybid in 4 soben counties (R. G. Milans, pemm., eid in Calltto& Collin996). The
climae inhe egion occupieg®. ichteli is houghta be mainaldrS. ivich (Kozukhinteal. 20Q).

Khan al. (999) epotedS. rchteii in Mjran, Saudi &bia, butiis is an e, andhe ant as indctPadycondia
sennaansis(Morison €al. 20@), an intduced speciesrifr Afca (Collingwd ¢al. 97).

A8.3 Hisly of sprad

Solenopsigchteri vas frst daeced athe parof Mobile, Alabamayad 218 (Hung &néon 278) and sidy
exended itang b aboutllkm fsim Mobileyd®30 (Ceighon B30); haever, wihin tw decades of mduction it
had etblishedwer sgeral housand aes (Lofgn ¢ al. B75). It subsegnty spead ver muis of Alabama and
Mississippiréter D91), and possibbccued biefy in Flada (&ber 2000; wwwiig?). It has subseqty been
out-corpeted ly S. inich, whib esablished about 28ag laer, also in Mobile (Hungn&ow 378), pushing.
richteri to he nahen edgs of itang (Calldb& Collins996).

Solenopsigchtei my dill be sgrading ime U8, wih elatiely nev ecods epoted fom Mephis, dnnessee,
whee eadication atpts ae undetay (Joned al. 97).

A9. Habitat range

In AgentinaS. ichteli is dund in pasies of atying ater corent including seasgnedtedog@d gassland upt
eleations of2.000 éd (Bber 2000). It is alsadiy colleetd alongadsides (Bno & Wiams 297). Inlie UA
it pefers open aas of pases, cultated felds, andwans @ber 2000).

Queens & ivice pekerentialf select g b nesin ecentf cultiated land or dibadsather han healy egetated
areas (M&in ¢ al. 971). Bpulation lels ae inersey popotional® he amount oéér cown ceer (Bown 80,
cited in Wjcik 983). Altougl8. inich does nmesin healy shaded eas, wikers ae epoted b brage, beh on
the gound and upetrs, upot60 m intdenseofed in sodtten Alabama @j¢ik 283).
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INVASIVE ANT RISK ASSESSIBBNMopsidahter

(B) LIKELIHOOD OF ENTR

B1. Identification of potential pathways

BahS. rchten andS. invica wele pobaby inpoted ind he US on mduce shippeddughtie parof Mobilegber
2000);wih S. ichteli possilyl ariving in a shipmentwf fom Soilt Améca (Gege 1958, ciéd indber 2000).

As at Mahn 20@t, hee had been no donéd irgicegions o8. ichten at he Nw Zealand loler (MAF értefions
datbase). Tlehae been2inercepions of unideigidSolenopsjopne of whioiginatd fom he US Ther
hae also been no d¢onéd irdicepions o8. ichteli at he Aigralian (soge: Depament ofglicultue, Fsheies
and Bredry, Canbeat — dat fom Januar©86 b 30 June 2003) omkiigan bates (sowe: dad fom Januar©95
to Mg 20@; Soure: Haaii Depament of giicultue).

The spad of. imick wihin he UB has been aideddérty humans. Thansparof nusey poducts as a
patticulaly inpotant patway, paticulaly inthe P40s and950s (Lofgn ¢ al. §75). Afer mating, it appgar
queens arattaced b eflectie sufaces sutas @ins andurks, wher hundrds of mat gieens he been
colleatd (Vhson & @enbey 086). Mement db. ivica colonies witbeehes has also beepated
(Deslippe & Mat 20Q).

B2. Association wit the pathway

Solenopsigchteri is a common assaciaih urban and tlisbed @&as, andugens myabe ataced b efectie
sufaces sutas coaines (see alw). It is also possible budded colonigsgigyne nes could nve wilh feight.

It is liklyS. ichteli would be a@neway, mther han hee hotspecit feight associations. The incidence ehacecur
ofS. ichteri associad wh ary one phtay is ligly b be rtemey lav (gign no ietcefions ¢ daé) makingiget-

ing of anpaticular commodities unnecgssar

B3. Summary of pathways

A summarof gight coming New Zealandfn localities hilh DO km of kmm sis of. rchteli infedation is
presengd inifue 3 (also see Appendix 1)ofBh®iumes ofdlight fim localities tihis ant keeen 200 and
2003 wee lay epesenting <% ofdtal aifreight and <16 ofdtal sea éight whercounyr of agin \as epoted.

The gaeg amount of seaifiht and &eight come®i Buenos ésr Agentina (§. 3; Appendix 1) et®8% of
airffreight rm whin inéged aeas comes inAukland apot, and 85% of segidht it Pits of Akland. Maof

the emainder lands at bewt sea pts hat will lsdy bedo cold, viithe ecepions ofaliang (2.3%) ancdapier
(1.6%). A widarety of &ight types ipreserged (Appendix 1).
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INVASIVE ANT RISK ASSESSIBBNMopsidahter

(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 tvo species abidy gsblished indW Zealan®l. meacephaland.. humile(Appendix 3). In addition a
summayr clima sk mapor Nw Zealand isepengd; his combines climdders hat mosclossl appmximag
those gneated ly he isk assessmeabt 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 antdunas (e.g., Human &@Go®96), compdition wit Nw Zealand natiant
species is urdik b be a njar &cor edrictinghe etablishment olasie ants ine/ Zealand, ladtugh copatition
may be ipottant in nativbres wheg natig ant abundance anémity is higher (R.ridapes. obs.). oF some
specieshe pesence ofteer adentie ants in human miediemionments could lirhigit disibution (e.qg.,
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 ants species indichtnpeatue ather han irgispecit compdition pmaily déeminedtie enposl
activity of ant communities in opeendedin hakits (Cela ¢ al. $98). Subdinaes wie actig aer a wider
range of énpertues (Cela ¢ al. $98). In CadihiaL. humilbraging activitgsvedricted ly enpeatue attining
maximum abundance at bai’@t and baitasw abandoned 4t&C (Holay ¢ al. 2002b).

Tenpeatue gneally contls ant colgmméabolism and activand gtemes ottrpeatue can kill adults or whole
colonies (Karkhinteal. 20@). Ovipositicetes can be sler and nyand occur at coolenpertues (e.gl,.
humiledoes nday eggs beloa dajl mean aertpeatue of 8.3°C (well & Barbef13, quaed in p & Re
2001)). Athe local scalayepns maselectammer sés b nes(Chenteal. 2002).

Ernvionments wviithighaingll educedraging time and yneducelte pobability of eblishment (Coleat 992;
\eqa & R4 20A). Highainall also coriues b lav soildnperatues. In highingll aeas it mand necessdy be
rainfll per sdnat limits digbution buhe paneability ofi¢ soil anti¢ aailability otlatiely dy aeas dr nets
(Chenteal. 2002). Casel; in ad climads, a ldcof water pobaby edricts ant digbution, e.d., humilé\ad
1987; \an Shagn ¢ al. 993; Kenned®d8), alhoughhe species sies in someiadocations du dnbropo-
genic intiences oné¢ pesence ofanding ater (e.g.,iiked Aab Emates (Collingwed eal. 997), and Adona
(Suaez eal. 200)).

New Zealand has a cegpeate clima and mosion-natevant speciestalslished herhae edricted nahen
digributions, witmosof he lewer Sodt Island cagihing oglnatie species (seetdimition maps imMZealand
information shée (wwwieB3)). B adentie species canty esablished indW Zealand eabeen collect
outside urbareass inte coolerniher Nah Island and upper 8dsland (R. Hayupubl. da); br somehts could
reflect a ldcof sapling, butie patm gneally eflects climatic liaiions. In urbareas, énpeatues ae elsated
conpaed wh non-urbaneét duedthe varming décts of buildings anddaeas of corete —lie “Wban Heat
Island” dééct (Changnof9b). In additiomamo-egulatd habits whin urban eas (e.g., buildings)valkmtsat
awid outdooetpertue temes Y braging indoewheretrpeatues ag bo hoor cold (Gion ¢al. 20Q).
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INVASIVE ANT RISK ASSESSIBBNMopsidahter

C12 Speat inbmation o8. rchteri andS. imict

Thee is a lge body of mfation published e eEnpertue peferences @. inichand liméd inbrmation on
S. ichteri.

Foraging

A sudy o8. ithteii foraging irhe pesence of plisfies in Aentine lo@d at activithoughoutie gar ander
poted “vitually no ant activity” we@C or abe a wind speed of 3.8 m/§ &ini fvm he soil (fcprait & Gilber
1999). In Aentina, nedné soudten eent of itsang (latitude 38), draging did moccur inthe ingitidal aga
undertsidy dung he colder mér®t, and in summerkars vere seen when aimpeatue angd fom D © 36C
(Palomo &al. 2003).

ForS. ivich, ofiimal éraging condition® apoted b be bseen airehpertues of 70 and #5(2.1-29.4C) and
a soil stece énpeatue béveen 75 and 95 (23.9-3%), and eeen 65 and 80 (B.3—-26.7C) 6r soil atQlcm
deph (Rhoades &\aD67). Lofgn ¢ al. (975) epotedS. invica foraged pedominantiwherhe soilenpea-
ture at 5 cm diépvas beneen b and Z°C. S. iwvich workers brage on am das in wirtr but activity will cease
outsidelte mound at an airgeatue of asund @  15°C (Brter & Jahinkel ©93; Wiellner & Saund&003).
Peak activitgecoded ly Wiellner & Saund€R003) opcoedl at similar a@npeatues 6 hoseapoted ly Rhoades
& Dais (967). The lineidl bragingacoded beween 0 and %°C occued on suprdgs but nioon gercag das
(Lofgen ¢ al. 975). Head & $dinlel (B81, cied in Mson & @enbeg ©86) bundhat bod irdke ty colonies of
S. ivicavas lower at 2%C han at 3%.

ForS. iwvich, soilénperatue at 2 cmas bundd be agliable mdicor ofdrager activity gRer & Jchinlel B87).
Solenopsisvitahas anxdensie sgtem ofdiaging tunnels 2—7 cmviodie soil stace adiating ouioim he nes
(Makin ¢ al. 975, cied in Biter & gchinkel ©87). lBraging ocad béneen b and 4%C; heever, maximunates
were ony atiieed béreen 22 and 36 (Brter & Jthinlkel 087). Atheir tudy sé in pasie nearallahassee, ktta
(latitude 3024’ N), 59% did war ws inlie enperatue ang br maximadging, whilé% oftte yar \as bo
cold ér braging. &ivity in a negrnmodlo wheeS. inicawas pesent but less abundast mar edricted, wh
42% inlte maximurange and 23% dfe gar 0o cold. loenpeatues limgd activity muenoe fequenty han
highénpeatues. Expolation®f mag nothen sies (e.g., Exprent, Gegia; latitude 336’ N) indicaupd
36% oftte yar asop coldor braging. &t & al. (2003)ound seasorasvhe besindividual @dicor ofdraging
activity irheir sudy in Oklahoma (latitudes83N). In Oklahonmgding essentiaieaseddim mid-December t
mid-Math, and maximaldgingates \ee no realized until Junaiods soiehpeatue paaméers (soil stace, 2
cm, b cm, mound fare, mound 5 cm deep, and mOumd deep)er also sigiiant prdicors of draging
activitywhegas aireinpeatue 1 m abhe gound &s nd Combining seifrperatue wih seasorrgaty inceased
the amount taiiation gplained. Nowbus diéencesxged béneen Oklahoma andidante ang of énper-
tures sudble dr activityolt & al. (2003) calcudat hat 25% oli¢ yar \as &wourable dr maximé&. ivicaforaging
activity in opemagsy aas atiteir solien Oklahomiusly sé.

Citical hemal limits étpertues at whiiche locontory ability of an amstsveoeduced it could no Emgscape
lethal Enpertues) wre déemineddrS. inicaminor aikers aken fom difierent colonies (@oklolpher & Phillips
1990). The mean minimuihves 3.6C, andhie maximum 46C7 Gtical hemal limitsewr infuencedyp
themal hiory (he enpematue at whithe ants ewe lept bebre £4ing) andhie coloyfom whit he ant came.
The imfience ohemal higry on d¢tical hemal limits suggsS. invicahas he abilityotdeal witlawer
tenpertues as wiet appades, whitis bengfial 6r his ant since in soneaaiit is actiwear ound
(Cokndolpher & Philli@9@). The L[®fS. ivic minor aikers b exposwe b highenpeatues ér an hour is abo
40°C (Fande & al. 985).

Mating

Nuptial fights dB. ichteri occur at agrtpeatue as v as 2°C (Lofgn ¢ al. 975). lerS. iwich, nupial fights
occur whehd airdnpeatue is asund 26C or gaer (Lofgn ¢ al. 975), soilenpeatue at 4 in. Qlcm) abe
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INVASIVE ANT RISK ASSESSIBBNMopsidahter

18°C (Rhoades &Mizm 267), and wind beidb nph, peferably lesshian 5 iph (Main ¢ al. 971). All mating
flights nied ly Rhoades &\llss (267) occued wherhe ambient agmpeatue vas beneen 75 and 90 (23.9—
32.2C), and Midn ¢ al. (971) ony ecoded lights bseen 75 and 92 (23.9-33]).

Colog bunding anddwd eaing

Solenopsisvith biood deelopsdder in wmer ¢npeatues (Main & DilleOI1, Makin ¢ al. 873, bah cied in
Wbjcik 983; Prter B88), and arkers mee he bood inte mound iasponseotenpeatue and mdise (Rhodes
& Dais D67, cied in Wjcik 883). Lofgn ¢ al. (975) desdbed opmal deelopmeratl enpeatues as 29.Ht
32°C 6rS. ivich, and &rter andsthinlel (D93 cied, in Rnstke & Hoopddui 2003)epoted ofimal labartory
brood deelopment afl®C and colgrdeelopment at 32. Rmsblke & Hoopdui (2003) onbund kwod intte
aboe gound pdion of moundsat had soénpeatues beneen 25 and 30.Theshold kels of atious activities
wer bund p Makin ¢ al. (974) b beénpeatue dependent in alltparflie ange ofS. iwvicain he contineat
US. Bood poduction in spg begn wherhe veeky mean soértpeatue (at 5 cm déy) ose abee 1D°C, wiker
and srual pupae appedrat 2, and ales at 22 %. A mean seipeatue of 2°C vas equired br successful
colory bundingybnev gieens. Based bede dat, he pdod of colgnbunding dimg agar s déeminedd

rang fom 83 dgs (in ndhen Mississipp) 198 dgs (in Flafa). In amer agas sutas Flata, bood poduction is
year ound, but in coolezam (abe latitude 3MN) bood poduction ceasegepwirdr (Lofgn ¢ al. B75). Brter
(1988) sudied labaiory colonies armlhd successfubdd deelopment did noccur belo2°C, \ell abee te
calculatd heoetical point of pedeelopment ofC, wh 32C being timal. D&lopmentbk 55 ds at 2°C and
26.7 dss at 3%C (Brter P88). Deelopment of nanitmksrs (he irst wotkers poduced ypadundingugen) as
35% d&der and nyaoccur agrperatues “seeral degees” laer han ér minorakers (Prter D88).

Exteme énperatue suvial

Exended xposie b lav Enpeatue mg cause wantkill. ife ant adultseanon-danant and noreéizedleant.S.
invica woikers exposeditseeral dgs at 0.3C had sigigénty inoeased muality copaed wh hose at’€ (James
et al. 2002). Exjreenal dad suggdedsS. ichteri 1o be slighytimae bleant of @ended b enpertues hanS.
invice, but dfelences are no datidically signi€ant (Jamesa. 2002). In gusly of an oyithg easm population of
S. ivichin €nnessee, Catlos al. (2000)0und wiet kill of coloniesakpopulationvels elatiely lay wih wirgr
motality highlcorelaed wh consecuéwdgs of nearefezing wigit maximurartpeatues (< 1°C), ather han wit
low wirdr minimurerrpeatues. Comisel, souten Mississippi coloniegvadersel afeced ly veather in
summer when highgeatues (mean maximampeatues > 3%C) wre sugineddr 2—3 molns.

Sping and autunenpematues

Porter ¢ al. (997) sarpled ife ant néslensities at gag sies in Sohtand Ndr Ameca. Nadin Amecan sapies
were motyS. iwvich, while SdutAmecan sés included a numb&adénopsspecies includiSgichten. Soil
tenpeatues (at 5 cmyrf Nah Amecan sds samled inhlte spng (9 A7 Mg) anddll (3—20 No vere 25 + o€
and 2 £ 2C espectily. Eqivalenténpertues br Sodt Ameca were 28 £ & (22 Oct3INe) and 22 G (20
Apr-4 Mg). These spy and autunempertues ag highehin summegrtpeatues ecoded in pdste inlhe
Wailato (Dais-Colled al. 2000) and in opeougd onifftin Maangi Island and el$dn (R. Higr, upubl. dat).

Rainfll and soil mais

Soil motsie ma be dtical © coloy bunding, ake¢ buow etablishedyba dundingween is imé bp 2.5 cm of soil
(mud shalleer han irB. ivich) (Lofgen ¢ al B75). Rhoades &ix(B67) also rted hat wiker activityas lov
whenhe soil &s “ery vet or ety dy”, andHhat ain bllawving a grpeind ahays tiggered a 2- or 3-daeiod of
inceased mound building ardjing activitiaingll pattms also appeaitical br mating, Wwitnatindifjhts usuall
occuning 1a 2 dgs afer ain ceases (espewidlhin has beerepededya long ped of dr veaher).
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Pediced futur digribution ob. inicain Mw Zealand

The subility ohie clima&t of Oceaniar§. ivica egablishment has beesdpred using CliméSuiest 2002;
Suhest & Mgvald 2005). The pattis of iftation in Oceania éikely b difer fom hose ine eatemn Wited
Sates, wit slewer gowh and less weéntmaality Egessig moitire, aidity and higletrpeatues ae unlikly b be
limiting indW Zealand, so a combination of mild sempesatues and coldrsss fsm he lov wirdr enpeatues
in he highlands bktSoltt Island willgiraby déemine tie ptential success loé tant. Shieést and Manald
(2005) concludedat nahen New Zealand is iskrfom slergowing but pgigent populations.

Morison gal. (20@) used a dynamic, egsipfogical model of cplgowth b pedictiie ptential pbal ang
expansion &. ivich. The pediced hat nahen Nw Zealand (®aher tations)dll inb he cadgoy of “possible”
repoductig success (nonehia fcerin” catgoy), whilehe eg of Mw Zealand@leather gations) as “unliély”
to allev epoductig success. Vraso ned hat ptential pbal ang expansion & ichteti is likly b be appxi-
maed ly heir model, whimdicad he actual sdwen ang limit o6. invicin Sodit Améca vas neahe soliten
limit oflie agas of “ctin” inégation, whiléé sodten ange limit 06. rchten was neahe soliten boundgrof
the “possible” @dationdrS. invich. Ifhis vas tanslagéd b Nw Zealand, ibwd sugeg a geakr ang brS.
richteri than érS. iwvich.

Hatley & Lesr (2003) used a dsgydgt modebtmak pedictions dfi¢ ptential disibution dfinepttema humile.
This modebwalso applienlS. ivict using datfom Brter (B88); 40 degee-dgs aboe 17.0°C ae equired br
conplae deelopment ofowkkers (S. Héey, urpubl. dat). Using sahipeatue dai, he deelopmerat hreshold
forS. inicavas eceeded at 3 of 22then sies (maximunasv659 DD ¥.4°C). This cpaues wh 1 sies
eceededofrL. humile Rcoded soiehpeatue at 0 cmarely eadied 2°C (he mearetrpertue Prter (D98)
found a&s neededif successfuldopment).dRoded air and s@hpertues in Bv Zealandeamrely suficienta
allov comldae S. inica daelopment, butdse dat pobaby undextimae he isk becauskde will beatmer
micoclimags han meeoplogicaltation sés, mouneéipeatues will be higher at titas soil abDlcm, and
moement of bod wiin he neswill maximise hegi@s.e.

C13 BIOSECUREasl

A ttal of 56 localityoods vas usedf he assessmentofichteli (Hg. 4). Climaipaaméers used ardehed in
Appendix 2. Thag ofhis species igig edricted and consagnty he clima enelope dbm knan locations is
relatiely namow; anddr some pameers (e.g., seasonalityeapertue) is bimodal aseault of disct diierences
in climad béween sds fom he natir and inbducedange. Mtive and inbiduced s a¢ similaof mean annual
tempeatue (MA) (@ble 1), and indieavedap wh nothen Nw Zealandi@F5, dble 2). Mean minimenpea-
ture of e coldagnont (MINT) isner in sits fom he intnducedang han he nate ang (@ble 1). MINVedaps
wih mub of leland w Zealand, wihe &r nah of Mw Zealand Yiag minimuraripertues attie high end of
thoseecoded fom he intnationalange (kg. 5) and lang e seasonarpertue fuctuations dfd inemational
data (@ble 1 & 2). &uipiation (PREC) is outsidedcoded ér he intmationalang oer lage aeas of &v
Zealand, buegeally wihin ecoded limits in nben New Zealandi¢i-5). Qier paameéers also sugg a nahen
digribution (ig. 6).

Climat summar

The gneal climat summarbr he inkmationalange ofS. rchteri indicags lav similély br mule of lw Zealand,
paticulaly corpaed whL. humiléHg. 7). Heever, the Aklandegion and paroftie Vlikato and codasl Aranaki
hae oemll elatiely high climasimilaty. Clima summargaphs a less usefllan individual climdders, as
contad in he isk béaeen species amgjions ofédd Zealandealess\édent.
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Climat math conclusions

Available datindicat laMand agas in ntien Nw Zealand mhe suable 6rS. ichteli edablishment. @&t
paaméers pesentd in BIOSECUREH, istfe moseedricied and ahe lav end, cqmaed wh he sis whesS.
richteri is esablished. Wer kill is undilk b be a limitingcr eer motsof ledland w Zealand. Thag ofS.
richteri is edricted inhie U dued displacement®. iwict. S. ichteri would psbaby hae been mewidespad in
the UR ifS. inick had nbinaded andheebre had a bader climaterelope. Heever, the cuent disibution db.
richteri in he U in colder riben includes eas hat mg no be suitble drS. ivich, so it appeaunlikly hat lewer
limits esmaed 6r MA wuld bang signi€anty.

Opimal éragingeanpertues brS. ichter andS. ivich, and wod deelopmentenperatues 6rS. ivich (see
section C2) ae high. What i€lkb be arcial ér déemininghe diibution db. ichteli in Mw Zealandowld be
the aailability of enougdmw d&s in spng and summerdisate mouncdetrperatues sufcienty o allev bood
production; soéripeatues willgneally bedo lov rS. ivica(S. Hdley upubl. dat). Higheetrpeatues will
likely occur dimg he dg athe soil stace in am sigs, and bod deelopment vkilh mounds will oc¢digher
tenpentues in urbaneas (e.g., under cetr®rma allav etablishment ihdse aas gen iftie supunding pks
and gassland arbo cold.
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Hg. 4: Digibutionecods fom he nate (geen) and itduced éd) ang used in BIOSECURI{sIiar
Solenopsigchtei. The inbducedang includegcods fom agas wherit has subseenty been displaceg b
S. ivich. Recods used e allhose inhe LandcarRseath inasie ant datbase whehe BIOSECURE
anaysis vas conduetl, andheebre do nioinclude akcods in ig. 2.
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Table 1Comaison of climapaameers br nate and inbducedang ofSolenopsigchter.

Parameer n Mean Minimum Maximum
Mean Annuarpertue (°C)

Native Ringe 34.0 16.7 14.8 21.0
Intoduced &g 22.0 171 15.5 19.8
Minimumenpertue (°C)

Natie Ringe 34.0 6.5 2.6 12.6
Intoduced &g 22.0 13 -10 6.0
Mean AnnuakBipiation (mm)

Native Ringe 34.0 1123.0 641.0 1735.0
Intoduced &g 22.0 1448.0 1380.0 1624.0
Mean Annual SoladiRtion

Native Ringe 34.0 16.5 14.4 177
Intoduced &g 22.0 15.3 15.0 15.9
\apour Rssue (milliba)

Natie Ringe 34.0 14.4 10.0 20.0
Intoduced &g 22.0 151 13.0 18.0
Seasonality afripeatue (°C)

Native Ringe 34.0 131 8.9 15.2
Intoduced &g 22.0 20.9 16.9 22.9
Seasonality okRBipiation (mm)

Natie Ringe 34.0 69.6 23.0 109.0
Intoduced &g 22.0 74.8 57.0 95.0
Seasonality adpour Rssue (milliba)

Native Ringe 34.0 9.3 7.0 11.0
Intoduced &g 22.0 171 16.0 18.0
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Table 2Rang of climatpaameers fom Nw Zealand (N 861GRIDS at 0.5 megesolution). Caecluding
digant islandrgups (Chlam, Bountintipodes, Calell, Adkland, 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 11.2 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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INVASIVE ANT RISK ASSESSIBBNMopsidahter

C2. Potential to establish in protected environments

Solenopsigchteri is a gpund-neig species. It teeis lavns and open spacdsinvitrban eas, and manes
under @as ofarmac or corete (asS. ivica did attie parof Mdpier incaion Ashaoft 2004)), whib ppbaby hae
eleated soildnpeatues comaed wit he suounding soil. Hung anddn (278) epoted hatS. iwvica can me
into building® tsuvive coldanpeatues, an. ichteli mg do liéwise.

C3. Documentd evidence of pdaential for adaptation of the pest

Reseathes hae speculatl hat lybrd vigour gaenablée lybid ofS. iwvica andS. ichteii to suvive in colder
aras han ehier pantl bm (Calldod al. 2000). Jamesag (2002)undhe lybid vas mar esisant 0 &-
tended xposie © lav Enpertue han bth paent species and sagd he ndhen ang pansion naéavour
the lybid aer he paent species. Waer, Difie ¢ al. (296) bund novedencehat he lybid could sune wirdr
tenpeatues b#er hanS. invicain Gegia. Nowvedencexasts b indicad populations ®f ivicaare adapng o
coolerdnpertues ashey mee nothvard in he Wited $ates (@it @ al. 2003).

C4. Reproductive strategy of the pest

Bah monogyne andypghedms of. ichtei occur witn he natier ange. Bth bims hee nugial fights, aftough
these maoccur at fiifent heights aleohe gound (\WWeliner 2000). Ange of Bategies & exhibied ly qieensa
found ne coloniesi¢f- 8). The mode of gotamding is @aly dependent on e he gieen dginags fom a
pokgyne or monogyne go(@chinkel 098). If &ftm a pglyne colgnmated gieensaum b iging nets, and
dependent colpbunding willipraily occuhtough budding.\Wuer, some lger qieens & poduced, at leas
pohgynes. ivich, and appear capable of independefuneling (DeHeeak 99). If im a monogyne cglon
the gieen will typigatlispka independeisiuinding, but malso disptebundingyba gup of geens (pbaby when
densities arhigh) ventuall esulting in mntality of all but ongegn whilée nesis $ll small. Ihe mad miher
queen dies, wadyvigin gieens @&. invich can shedheir wings, adop heir galies, and begin ity eggs Wi he
matmal colonather han undéake a nugial fight (sitgo & Brter P93). Thecan onlpoduce males, and traes
attadked and killed/ boikers until ogiladw emain. Bikers ofSolenopsiae deiile (Fleher & Bss 985; Holldobler
& Wison 290), soheir oyl contbutiond epoduction isibugh wod cas.

Alhough pglyne coloniesSfivichare common in nyaseas offte sodteasem U3, this sociabim is uncom-
mon irs. ivick flom Solt Ameéca, andiie $ructue ofthese coloniesfdis makedly fom US pojgyne populations
(Ross eal. 996, cied in iz & &hder Meer 2003). In B&meca, eat poygyne colgrhas aiv qieenshat ag
closef elaed. Inhe UB, pojgyne coloniesvkdage numberof umlaed gieens, sugding he meganism leading
to pojgyty hee is ditent fom hat intie nate ange ofS. iwich.
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INVASIVE ANT RISK ASSESSIBBNMopsidahter

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

Solenopsigchteri queens éim monogyne coloroesdl nds independentI Thefore a sing qieen &m a
monogyne rtesuld be sfi€ientd $art a nev nesif it aived magd and witenouglemainingf sores o bund a
ned. The time ofial ofhe gieen wuld be acial dueothe likly limied pepd of stitient wm soilénpeatue b
raise e irst bood. This pmmithie tiances of successftaldishmentf he bulk ofugens @duced in Nbr
Ameica dung spng, ashtese wuld aive in Bw Zealand in autumh imguUfcient timeotbund a neébebre wirgr
A whole monogyne go{pababy ony a small one) could despaed in &ight and subsemty elocat he nes
from he feightd suible halkdtt neanp Intis scenar, he climat at time ofraal ma be lessuwial asie colon
could swive, povided somerfging could occuntilénperatues e suficienty highor bood eaing.

Mog cqueens &m pglyne colonieswid neeatbe accgmanied pvorkers b esablish a nes Small colonies could
be tanspaed in &ight. As Witansparof a monogyne cgltére climat at time oframl ma be lessuwial as,
provided somerfiging could ocche coloncould suie untilénmperatues wie suficienty highar bood eaing.
Polygyne coloniesSfichteli ony occur in Shuhmeca.

Woikers ofSolenopsiae delile (Fleher & Bss 985; Holldobler &8in 290), so incapableairiding a menes

C6. Likely competition from existing species for ecological nidhe

Solenopsigchteri radied he UB aound 218, aferLinepliema humildt is lédy ineispecitc cometition baween
S. ichteii andL. humiléimied he abundance andeggl of It species e S. ivich's intwduction, Wis. ichter
out-cormpeingL. humilén moscicums$ances (Ban ¢ al. 974; Rtierson 994). Solenopsischteri did noread he
densities &. ivich, but successfutadished and s@ad intte pesence dfie¢ natie sovten U® ants, includifg
geminad. However, this was in climas muc hdter han Mw Zealand. Thegence indW Zealand of abundant
species meisuid b enpeate climas at an inaion sé (e.gl.. humiléAgentine antoleonyma dawiniana
(Dawin’s ant)) maeducelte bances of successftdldshment. Thereat disibution in@lv Zealand oftbo
these species is pgtbut does includee@tdtions at or near jaothen pots.

Newly matd gieens of monogghaevich that land iretitories of matercoloniesakilled on disewy, so eablish-
ment bances in occupied talitery lav (Scinlel 096, cied inSthinkel 098). It is alsodik hat etablishment
chances ineais dominatl numéaaly ty adher aggssie species (duad.. humibewill hee lav swival thances.
Haewer, queens dolenopsiae attaced b disurbed gund whercompdition will beduced. The abilitg.of
invich to deénd itself successfiim dher ant species @ages witcolon size @ & Wison 2002), so amang
colowy would hee a geakr pobability of eblishmenhan wuld a sing qieen.

C7. Presence of natumal enemies

New Zealand has no eapecies dfd gnusSolenopsisTherae unligly b be ay speadit pedabrs or pasibids
that wuld atid his species should iaklsh her;, unles$iey vere intoduced conaanty. Bids, dagonifes, and
robberlies mg all opptunigicaly pey on geens durg nupal fights andtloer pedabrs sub as spidemand bekes
may pey on geens &r landing, as oheerdrS. ivich in he UA (Vison & @enbeg 086, andakerences
wihin), buthese ar gnealids, andheir impact onhte population is assumdukt oy

Considable eseath has been condrgtbntte nata enemies 8f ichteli in its naévang, pincipaly duehte
desie b ind biological caritagnts sugible ér intoduction inthe UB b conwlS. ivich. Phad fies, pdiculaly
of he gnudseudaebn hae eceied considable a@ntion du@their ptential inne US b paasitise b S.
richteri andS. iwict (e.g., Gilbe& Maison 997). Phadl fies a& gneally highy spedif withinSolenopsispecies
conplees — modhat athdk membsrofheS. sagissimaonplex, whit includeS. ivica anS. ichteli, do nb
atak S. gminaa (Gilbdr& Maison 997). Phdd fies pasitise a small penage of wikers of a colgrbut ha a
dramatic ipact onirfe antdragingates and elicitezedypical dehsie eactions (farait & Gilbed999). Their
presence alls corpeing antotalke aer bod (Blgarit & Gilbed999).

@ BIOSECL )
NEW ZEA



INVASIVE ANT RISK ASSESSIBBNMopsidahter

Thelohania solenopsaee moscommon magrganismdund addingS. ichteri in its natveang (Biano eal.
1995a). It as pesent at 25% betsies and 8% diet colonies sayed. In someesithe perenage of colonies
infeced wh T solenopsaeadied 80%. Ihe labatory, longvity of ieted coloniesaw educed, andower
longvity ws alsoaduced at higinpeatues (36C), but nat 2°C, sugeging he d&@imenal efect ofl.
solenopsaeould be meinpotant in aas wit varmer ¢npertues (Bano & Wiams 297). Inhe feld, srual
brood \as less abundant ieéefd colonies (8no eal. D95b), andhe suwrival of small coloniesweduced
(Patterson 994). Biano eal. (2002)oundT. solenopsaat 46% ohé siés and 3% oftte coloniekdy suveyed.
Oher pdtogns msent in gentina e he miaspoidium\aiimopha inicaeJougnaz & Ellis ahe fungus
Mymeconres annellisdeugnaz & Kindugh (Bano eal. $95a).Thelohani solenops#ectsS. iwvich andS.
richteri equallyy buM irviceemg be meradaged b inéctS. ivich (Brano eal. 2002)Solenopsigchteri issuscep-
tible © he funddeausiia bassiangdyphogtees: Moniliales) inttbadult and lal sages, and whesdfo S.
richteri, a motality ate of 90%as obseed (Bosome 374, cied in Bdine & Tholson 2002). tieer, successful
commaialisation of fungi fise iBolenopsisontol has rtoet occued. Wlbadiaare cypplasmicallinheted
bacelia hat induce ariety of décts orhie epoductig ftness ohe hos(Shoemak ¢ al. 2000). Thee associ-
ated wit S. ichteiiin Sout Améca but @& absentdm US populations (Shoearakal. 2000). Neidence of gn
other pdtogen athdkingS. ichteri was dbund inhe intnducedang (Jowenaz eal. 977).

The passitic anBolenopsis dagretis associatl wh'S. ichteri in Solit Ameca (Calcatra & al. 2000). It ks a
wolker cate, so all adulteaepoductig males andrhales. The asie qieens and occasignatime gin €males
atiach hemseks b he hosqueens, and divresoutes om hem. Thed ant wkers £ndS. dagueziin a manner
similard heir wn mther geens and als®él and maaih he bood of. daguesi. Egg pduction ofi¢ fre ant
madher geen is inhibi, hus causinged ant colgrb collapse andeatuall die out (&ia-Guidoteal. 973, cied
in Calcatra ¢ al. 2000). Multipleegn colonies iod fints aralso pasitized and\Vesbwer gieenshtan non-
pagsitized ones (Cadeate al. $99). The highebundance bid paasitic specieséoded fom San Eladio,
Buenos A& Rwince, Aentina, wher70% of coloniesmvinéced (Bano eal. $97). Calcatra ¢ al. (999) bund
paasitism irhe dilerent patues athie si hey sudiedangd fom 12 b 23.7% ofi¢ coloniesv@age 4.6%).

A number of insectsilivclose associatioh Svitchteri colonies butgiraby hae little or no fract onhie popula-
tion. These include scab betteMatinezia dettrei (Vojcik eal. 91), e buglissus pasigger (Begroth)
(Hemifer: ygaeidae), nas, anchie bedesMymecaphodiusp. (Coletgra: Scaabaeidae) adymecosaus
sp. (Coletgra: $aphfinidae) (Bano eal. $95b). Matinezia dettreihas emblished in NbrAmeaca wh it hots,
S. richteli andS. imich,and olains dod ly scaenging dead cades, and possibleeliavae, andtsalingdod ants
bring ind he nels(Vjcik eal. DA1).

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

Thee is nooutine atment of gaxeas hat wuld intiencette swrival of colonielsat arived in a &lv Zealand por
honever, spoadic eatment otleer imasie ant incaions arund pdraeas is Iy b educehe tiances of sunal or
aryS. ichteii colonies psent.

Continued nationaMsiliancedr ants in andand pds should be §iafenty hooughd deect an incsion (should
it pesig), povidedhe surillance ocaipn hiodgs in summer wheraders ae mosactie. Thaligeted agas ér
sureillance ee déemined pncipaly wih S. irvicain mind but shouldi@d appt ©S. rchteni. Solenopsisvitha
andS. gminahare highyl attaced 6 peanut beit (Wiams tal. 20Q; Ganer 2000) so it is higibables.

richteri will be also.

Thedct hatS. ichteii has a painfuirgy, and is highilely b bedund in close associatidnwitan aas should aid
ealy deection of itsggence should its initidl@shment go utined.

@
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(D) LIKELIHOOD OF SPREAD AFTERABESHMENT

D1. Dispersal mechanisms

Wher§. iwvica colonieseadt aboutd% of maximum shag begin pducingepoductigs (Schinlel ©98). Wder
ideal conditiongjg can occurhiit 6 mohs ofdunding (Wson & @enbey 086).A subopmal énpeatues his
may alke longr b atiee, as delopmenaies ag srondy enpeatue dependentdier P88). Colonies budded
from palgyne colonies widilpoduceeapoductigs soonehan independegntiunded nés (Schinlel 098).

Monogyne coloni€sspesal is pmaily via nufal fights when climatic conditiensugtble. Flights can occur all
year in sulapical aas but pdominantloccur in asummeorS. invica (Mg hiough Agusin Nah Ameéca/

UR) when clineatonditionseamossuitible and sodértpeatues ofimal (Lofgn ¢ al. 975). Queens reatny
once (Bss kal. 988, cied indthinkel 098). In &lv Zealand elatiely narow windw of sudtble conditions i€kk
for nupal fights.

Polgyne colonie$he dispal metanism willipraily be dependent cgldundingitough budding, as irygpote
S. ivict (Porter ¢ al. B88; digo & Brter P89). Some independent gdbamding nyaalso occuf some Igar
queens arpoduced, as isa case @. ivich (DeHeet al. $99). The timing of independeny déalading euld
be similantmonogyne colonie tn&nogyneieenshese laer gieens arattaced © open, disrbed halait
patdies inrgat numberbllaving matintights (DeHedrat. 99).

Colonies amobile andteh nesin locations subjectdoding @fcarait & al. 20@). Bth monogyne andypphe
colonies could be dispdrly foating onatker, as ecoded 6rS. ivica andS. gminaa (Wjcik 983; Jdé 1093;
Way ¢ al. 998).

D2. Factors that facilitate dispersal

Natual: rugial fights and disgat of geens ém monogyne, and posgiblgyne colonidsat also ha nufial
flights (\&liner 20003 e fcilinted ly clima. Assuming conditioasemilaothosedrS. ivich, air énpeatue
needsd be at lea2CC (Lofgn ¢ al. 975) pobaby closept2i°C, soiknpeatue at O cm abe 1B°C (Rhoades &
Davies 967), w or no clouds (BaarP90), and wind beld nph (2 kph), mierably lesshian 5 ph (8 kmh)
(Makin ¢ al. 971). Bundingueens also need rhsal® ecaate heir nassuccessfuland geen emegence is
also elaed b peiods of highinall (Geen 962). Whernpertues ae suficienty highJights a tiggeed ly ain
and occur b 2 dgs afer ain ceases, espeyidlain has beenegededypa long ded of dr veater (Lofgn ¢ al.
1975). These conditionst{palaly soildnpertue) will lidy edrict nugal fightsa lae sping/summer in tiloen
New Zealand, andynme be meelsavhee. Br monogyis iwict colonieslights e obseed in maings and
aftemoons, but no wedgnales @rhales &e eer caught ihd light &aps athte sudy sé at night (Rhodes &i®a
1967). €npertues in BMv Zealandwid bedo coldafr noctural nupal fights ob. ichteii. Whd appead b
strondy infuence colonisation @att, as 89% ofwie esablishe®. iwvich coloniesee leaard of e inéded aea
under obseation (Rhodes &\i3aD67).

In Agentina, V&llner (2000) obged male aggations db. rchteri 2 m abe& he gound, it whibh Emaleddw
and matd (hese @ in an aa wh pajgyne colonieepent). Adr matingugensléw 3-5 m ak® he gound
anay fom he male agagation. It is possildpwductigs fom monogyne colorogra mating swns mua higher
as isepoted orS. ivica (Makin ¢ al. 871), anddr enhanced wind-askdispeal.

Budding of pglne colonies istprby tigeered ly density dependertspue as ihinepliema humil@ushelgcky
et al. 20@). As deslopment ofvkers andepoductigs depends on higinpeatues, budding will miely nod
occur until summénS. iwich, ogimal deelopmeratl enperatues ae béween 29.5 and %2 (Lofgn ¢ al. 975;
Porter B88; Prter & Jchinlel 093, ciéd in Rnstilke & Hoopddui 2003), witdeelopment n@ccuing bebw
24°C (lerter B88). If similard ichten, whib appearlilkely, bood deslopment will naccurver wirgr and
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probaby ory b a liméd eent in sjmg, gen in ndnen New Zealand.
Heay ainkll andiboding wikkéiliate dispesal. Inhis case disgat will be dmsream.

Atificial human-medét dispsal will [y be an jpotant dispsal mdtanismoir bth monogyne andypghedims
ofS. ichteri. Afer mating;. inicafemales descemdwibin one ortwnéres oftte gound, wherhey fy along
appaenty seathingdr suible landingesit (hson & @enbay B86). It appeshat hesedmales arattaced b
reflectie suiaces. These includim$randurks, wher hundrds of mat gieens he been collett. Inékas,S. ivica
infedations ar ofen bund alongifioad and highyights of ay vell ahead di¢ main iasion fint.

Coloniesat etablish in closeopimityd humans could be ieddity meed b nev sies; 6rS. iwvich this mg
happen via ey plants and be@syLofgn ¢ al. 975; Deslippe & Meal 20Q). Long-diznce dispsal of
polgyne wasie antshat ely on budding iegominantlty human-astesl “jurp-dispesal” (Suaz eal. 200).
Didurbance of nedy $odk, mabiney, people otams mg also pmde dispesal hrough budding or whole golon
moement.

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

Natual dispeyal aidedybhuman-assesl tansparhasesuled inates of spad of @-50 km/yryts. invica inb
uninéged aeas oftte UB (Vhson & @enbay P86, Rss & Heher urpubl. dat, boh cied in Bss &rager 290).
For monogyi® ivice, mos queens (99%y flesshtan one mile.glkm) &m heir pamtl neg but inxdeme cases
were ecoded ¢ be caied ly he windllob 6 km (M&m ¢ al. 971), and appear onigs 82 kmdm he coas(Vjcik
1983). Br polgynes. imich, the imasion tnt maed D—-40 m/yr in ceat®as via budding(er ¢ al. 988).

D4. Presence of natural enemies

Linepttema humikend possibBoleonyma dawrinianaethe ants moléely b edrict he sprad o8. ichteriino
digurbed halait in Mw Zealand. These specteahm@ enpeate disribution and mightha copeitive
adantige aerS. ichtei. Successful cojobundingys. ichteli wihin etablished populations dfegispecieuld
seem unkly. Oher pedadly insects and insawtius bas mg killlhe occasionalegn aétnpting © bund a colgn
or in a matingamw. Theapid dispeal mode (ntial fights) db. rchteli, corpaed wh budding In humilandD.
dawinianawould likly esult irs. rchten locating méy disurbed halzit bebre he thes.
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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

Thee is gy littleesearh on ipacts db. ichtei, pincipalf dued its displacemegSo ivicain he US, andhe
subsegent prblemshe latr peshas causedHaewer it is highllilely hat he habdts occupied, arne ttypes of
interactionshtat wuld occushouldie monogynarh egablish (as istablished ilé U8), wuld be similar hat
of he monogynarh oftie ety closglelaedsS. inica and monogyS8e@minad. The &blishment did palgyne
form ofS. ivich in he US hasasuléd in an inease ine densities of teeand ants per unéizaand ineases in
the magnitude opewts (Bter P92; Prter & al. 897; Prter & Sagnano990). It is unkva if dablishment of
the palgynedm ofS. ichteni outside its naiang vould see similar eases in densities arhirts, buhty can
achiee high densities in ideal conditibirs veiir natevang (Calcatra & al. $99).

Nothen Nw Zealand iselikb be mersuible dr etablishment 8f ichteli thanS. gminad, and it is highlilely
that if it aved and successfidkablishedS. ichteri would sad. Heever, the magnitude opewt will lgely
depend om¢ abundan& ichteri adiees. Bmblishment ine@s of subtmal climat— as mhof Bw Zealand is
likely b be — will hinder build-up of dense populatiethscarighicts, as appsap beltie casefS. iwvica at he
nothen extemes of iange in US (Calldbe al. 2000). Coerihg his 6 some deze will béné lak of natat
enemies, whidés prposed as onelod mairatbrs explainindhie higher population densitiesimica in he US
conpaed wh Sout Ameéca (Brter ¢ al. 97).

The g@is in whiS. ichteri is maslilely b esablish, outside urbageat wuld be halits suls as codal dunes,
grassy aas, disirbed ellands, anaikes magins in ntdren Nw Zealand. whitebiates &vourng suls varm open
habiats wuld be subject b pedation and cpstition fomS. rchteri, whib is capable of nuicedrdominance in
sud habats (Blgarait @ al. 20@). Someofaging it breg flom adjoining hatiimg occur abhé peak of summer
but bred habiat is ligly b bedo coldor nesesablishment analdging attber times did gar

Thez ae 55 imertebates lited ashireakned in Nitand, and @dation isybar he biggd threat belieed b fice
New Zealand’'s endemieriebiates, altoughdr he lager speciebé¢ hreat is considmt b be maly fom erte-
brates (McGuinness 2D0Rtticular species of condem pedation auld behiose whit highfl edricted digibu-
tions in open hatt#. This mancludene hreaenedPlacostusland-snails (e.g.o@&k 2003;8nger & Gnt
2003), bur species of endemitheortigr betles (Larhelle & Laiee 20Q), he nationgllendareged coasl
mah Natoreas“Nothen” (Geontedae) (Btick & Dugdale 2008)suié of endemic noiggnails (e.guccinea
archeyi— Byok 999), and possjbhe endamged kaui snailParyphara bushi vatti(Sringer & Moefiore 2000),
althoughhte sarb habit ofhis species snpotect it. Thesatebate communityould ligly be sigmianty alered
by pedation and cepstition iS. ichteii could duee an @erll incgase irhe biomass of aregaors at sés in
whit it emblishes. Thesepacts wuld be similarhose mdiced ifLineptiema humilaleady esblished inedW
Zealand antilsspeading, @e b eath sub sies (Hais 2002). Similarpacts wuld also bediik iMasmannia
auopuncata, S. imich,orS. gminaaedablished.

The msence of aymful $ing mads his ant a pentiallireat o ertebate species.eN Zealand Ipetofauna, man
of while ae are andedricted in disbution (Dauglgr al. 894; Towns tal. 20Q), ae possilatisk agwhes in
the ptential disibutionang ofS. rchteli. Bah avipaous and vivipais specieuld be aitsk wih eggs and
hatdlings vulrednle & pedation. Nochal species snaccasionglalso enco@n§. rchteti in summeas it could
occasionallbe am enougloif braging at night (@impeatue abee 9°C (Rlomo tal. 2003)). Specibattévour
denseaggetation a unlikly b be atisk unless clogedpen aas wheilS. ichteli is neing.

Some ofd Zealand'sdspeciedhait neson e gound in ntiten coatl aeas and nibren ofshoe islands
would likly be impaced ifS. ichteri egablished imeir neing agas. Albughhte adults apobaby no at isk eggs
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and nely emeaged pung could beiag and gfed on. Seathérwuld be mogpaced duea heir hakdtt aedap.
As mdsseabis ae suface negrs and someogips specialize intimgsin bums or ok cevices,Heir nes vould
be accessiblg Ants éJlor 2000).For eanple, Buller's Sheater Pufinus bull@; whibbreeds oglontie Bor
Knights Islands andsé@sbuows (&or 2000), could beiakr

Solenopsigchteri would ligly collect seedshwigélaiosomes” (adhrappendag) (Beattie985) and gentialy aid
the dispesal ofiese plants. IeviNZealand, gnmion-natvspecies tmelaiosomes Soichteli could pentialy
help he spgad of @ed species.

E12 Human helalelaed inpacts

Solenopsigchteri possesses a paintinigsand shs a peerencedr diturbed halkit sub as urbanesas. Whevrer
it esablishes it will cairgely b humans and dotireanimals when tsese disurbed oraikers tapped agjng
skin. Multipl¢iisgs will By esult when a nésditurbed. Mgpeople whoeagung & likely b seek medical
assitance duethe bmation of ptidesSeere, sgtemic allgic eactiongo occumand deas duedsS. ichteri
hae beerepoted. The incidence of people baiigovdll depend be aints’ digbution and abundance. Itis
considexd highyl lilely hatS. ichteri would eblish penanent populations irtgaf ndhen coatal cities (e.qg.,
Audckland, draung, and Whaamgi) so beels of coatt could be higler if neaslensities arlatiely lav copaed
wih hoseepoted inlte US and SdutAmeca.

E13 Social ipacts

Solenopsigchter would likly occur aund urbaneas, pdiculaly gassed &as sut as lans, p&s, and golf
couses. When it teegeas con@te or buildings, @ied enpeatues in sutsies mg helptte build-up ofdar
populations. The mourmddibe unsightind hinddrd mwing ofrgssed &as.Its pesence auld causedidyle
disuption, paiculalyto activities assoeitvi gassy locations (picnics/BBQdjrepeents, pirounds, and
gadening). Ant cantvould neeatbe undt&alen b allev sub activitie®toccur wiin inésed aeas. Risence of
even one colgrin an urbaamden wuld edrict he use of¢ @rden ér man activities (e.g., picnicantafplgng,

gadening).

E14 Ayicultual/hoticultual losses

This ant has a wateg of ptential ipacts, manof whitcae lilely b beedricted as aesult ofther ants aenty
edablished ineW Zealand. Irriagltual land, pasie and possibtops he pesence of mounds couddfére wik
fam makiney. Domeit animaldat diturb nes ae likely b be 8ing, ande consemgnce could besse br
tetheed orqung animals. Thesence of nesmuld alscesult intsigsa hoticultual daff if nets vere disurbed,
for eanple, dung puning and iag.

Some ipacts could also octwoughending hogdenv-producing homtgma, buthis does m@appeartbe a
signiicant ipact associed whS. ivica. Aly damag causedomld needtbe gaker han hat causedyb
exiding ant populatiohsttoccur in dusituations awalensities (ltesé al. 2003), and is uelikb be
signiicant in carntional chads hat use insecticides. Gaungt sule inpacts a benetial efects duent
predation oftleer peisspecies, wiglabpoted orS. ivich (Way & Khoad9D2, andakerencesherin; Holay  al.
2002a, anceierencesheein).

The economic consggres of dumpacts on agultue and hécultue will lgely depend on wiesS. ichtei
adiees high population densities oDotases wuld likly be irtigated if high density populatieesalbundant.
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E15 Bect(s) onxeting poduction pictices
Edablishment of populationhisfant in aps hat a¢ handpled wuld akct hareging dueothe hreat 6
worker of snging.

E16 Contl measess

Thes is a lacof spedif inbrmation orhe bod pefeiences and caoitofS. ichteri. No diéentiation lieeen he tw
specie$. ichteli andS. inviceis made in B$nanagment ofré antswwwna? 3; wwwneZ; wwwna75). Mayp of
the commeial ant baitsealabelledf use oriré ants’ inegeal. Vithout gpeimenal eging of bait gerence and
efficacythe assuption ishiat conti ofS. ichteri usingaxic baits should be basetasetusedif efectie contl of
S. ivich. Teatment djpnsdrS. ivica hae beeneviened in diil by Villiams eal. (200) and &hdewoude eal.
(2003). In additionyaadancement in thedologyesulting dm he eadication pgamme d&. iwvica in Bsbane
should also be irmmated.

New Zealand haeapieate climat, andedricted braging is iy duing wirg, and possibbping and autummlty
et al. (2003)epoted condl filues in Oklahomalpaby dued application at times whrgihg as limid, and
recommended maniig 6r fre ant activity lviton<xic bait bele txic baiting.dégion of @-teatment activity
moniodting wuld be apppiate when baitigg rchteriin Nw Zealand.

Summar ofS. inica managment
(This section isgdy based ohe eviev of baitingyt$anley (20@)).

Bait maix (attactant + cater) he bait makrmoscommonlused in baitsdonwlS. ivicais a sgoean oil
attactint inpregnagd on a datted canm git carier (Lofgn ¢ al. 63; Wlliams eal. 20@). This bait matwas
deeloped ik B60s wherseath shoed hat alhough peanut artbaits ewe ety attactie bS. ivich, hey
wer no pacticaldr lage-scale éiatments ({iNams eal. 20@). Wherhe car git is deftted, it soakup and aaes
moe oil ancheefre bxicantsS. inica appea b be conginty attaced o lipids (CaWdenoude, pest comm.).
Trials comaing he accdpbility ofats and oils 8. iwick, ound animadtk, suc asdllov and coddivoil,d be
paticulaly attactie, and sdoean oibtbe hie maosattactie egetable oil (Latn ¢ al. 964).

Alhough moexpets agee he sgbean oil on aagit carier ishe besbait maix cwenty in usefS. inica contol,
na all sudies ha& shwn sug consient peferencesdr plant oils. irlfl €ds in Louisiana, Ali agaigd (D86)
found molasses (cagudte) b be a hiter attactant eer shdrexposie peiods (30 mins), while peanut oil (lipid)
was béer aer long»osie peiods (20 mins). WhileeRo® (ipronil in @agh meal matj s bunda be unatc-
tive 0S. ivicain Bsbane (4gralia) (C.ahdenoude, pst comm.),ials in Gegia dbund canned tuabiedr maz
attiactie 0S. ivich than peanut oil, hgree egg (Bkmanteal. 20Q). Tials in&as dbundS. ivica pefred a
carbohidate bait (eay andrgpe jejl) inhe colder mdrst (mean <) and a @tein (tunagh catdod) bait ime
wamer mohts (mean = Z5) (fin ¢ al. 990). keld tials in Alabama skd hatS. iwvica pefered dod pdicles
>2000 pum, while Ao@lr Ascend®ward®, Bushader® and Maxte® (fpronil) all ha paticles 000-2000

um (HoopdBui eal. 2002).

Bait peferences mbaby \ary accaling @ season, artulis he maoisefectie bait mat will depend tie time oegr
contol is und&aken. Haever, efectie contrl ofS. iwvick has been hieed numeus times iheé UA and égralia
usingtie sgbean oil-comgit bait maitt dung summer (e.g., Johat ®97; Bar 2003a; Has d al. 20@). Collins
et al. (992) epot S. iwica contol using Ana#® and Logic® (thohae he sgbean oil on oagit bait maik) is
effectie in summer and neimgddr 1L mortis, but is tic in autumn and afrEnd is maaiheddr ont 6
monhs when edations & teakd in sjmg.

Duing incion @sponses ireM Zealand, Bioséguw ZealanddndS. iwvich pefered swe (20% suose
water) baits (Asladir2004). The alsodund lhat Magfce® baits witgound silkevm pupae matraticed ma
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woikers han Magfce® baits Withe sgbean oil on oagit matix (Ashoft 2004). Rcuitmentda Exém-AnAnt®
(sved bait maix + bam baseabxin) baitsys. invica was poor (Asledir2004).

Toxicants and commial baitsthe pimay objectesof gatment @&. ivich oer mosof he inédation intte US
(whee mosS. iwvica contol is caied out) ihporry supm@ssion (on-going mamagnt) of ant populatiatiser
than eadication (Mfams eal. 20Q@). Miex vas he frst toxin © be usedkensiely in a baibimulation (stvean oil
on can git bait maitt) &r he contl ofS. iwvict. It vas agally appliedbtmaoe han 56 million hags inlie US
from D62 b 1978 (Wlliams kal. 20Q). Since, ek vas whdiewn fom he US maet in B78, Ama®
(hydameéhyinon in sdoean oil on aagit bait maitx) has beeha mairtay of déctie fre ant cordt duing he
1980s and990s (Wliams eal. 20@). Sulfiamid is axin hat poved b be as fefctie as Amd®
(hydamehylnon) at comtitingS. inich, but was whdawn fom he US maket in 2000 (Basld al. $92;
Wwwne66).

The ditacy of Amaf® has been cpaed wh newer insecticidesplnil (0.005% ineggtable oil on gogit) vas
jug as déctie as Amd® in ield tials at cordlling and eliminatiigvica colonies MississipgU®) (Collins &
Callct 1998). PIts in &as teatd wih Chipcdregar® (0.0005% ipronil) mairtined déctie conwl ofS. invica
ower he cowse of 52 eels, whileeinégation &s beginning bccur on péoteaed wit Ama® (Bar & Bes2002).
Hpronil hus appearb at ledsas dectie as Amd® Pr contilingife ants, dibughhte emilonmerdl isk pofile of
fipronil is arse han hat of Wdamehyinon (wwwinér; wwwive68; C.andenoude, pst comm.).

Summeidld tials in&as hae shanS. ivica colog dedt in plts teatd wh indeacarb (sdean oil on oagit
matix) isapid: witin sgeral dgs b a wek (Bar2002a; BaR003a). Indacarb baitseabled conwlS. iwica
populations meoapidy and slightmaoe efectiely in summeédran Amd® (Bar 2003a; C. Bapes. comm.).
Autumniéld tials yielded similesults, aiiough é&ctie contsl vas mule slever br beh corpounds (Ba2003a).
Bar (2002b; 2003b; 2003c) has add-€ded a ne@ commeral bmulation of indcarb —dion® (sghean oil
on can git + 0.45% inslcarb) ingfas in bih summer and autunairedS.invich. It peformed wil (at leds
ecually as déctie inems of speed of cohémd mounédduction) cgmaed wh Amar® (lydamehyinon),
Hregar® (fpronil), and @o® (spinosad) (B&003b, 2003c).

Whiledxicants sthicas deamehyinon, ipronil and indacarb mvide elatiely apid and &fctie conwl ofS. ivich,
contol is nbusuayl mairdineddr long pierds. Binasion mabedily apid (witin adw morits) depending et
size ohke teatment an (Barked al. $92; Bar2003a). &peatd applications of Ao®iae ofen equired ©
mainain contl ofS. ivica populations (Appen eal. 884). Rpoductig inhibdrs, subh as abamectialg longr
to educe or elimie&. ivicta colonies, buteh mairtin conal longr han oxins sutas Amd® (Lofgen &
Williams 282; Gzenblattteal. §86). Whildesile qugeensamain alévin coloniegéied wh epioductig inhibdrs
they pevent adojion of ne qieensphe coloyp whexas coloniegaed wht Amdr® adopa ner queen dér
nugial fights, and dod poductionesumes (Apgen eal. 984; Geenblattteal. $86).

The adnt of comnezally aailable insectogvh egulatrs (IGRs) hasagiypescontlles he abilityotbdter airget
S. ivica repoduction and @dopment viitminimalsk b he exmionment. Mhiell and Knutson (2D@&duced.
invich foraging in peanutitaids ly 85-98% 2 mabstater application of Extinguish@@pene). Atumn lwad-
cag baiting witLogic® éhoxycarb) at lirooleries inékas educed. iwvica populations/y9-99%, and main-
tainedhis contl hroughoutie sgng and summedimesing paeod (Dees 294). Haever, sping and summer
treatment is omal 6r IGRs: Bg2003a) slveed mehopene ¢ beelatiely ingectie in autumreatments &.
invict. In an adication atrpt, Jonest@l. (997) applied Logic@ritxycarb)a bur siés (in Oklahomenfiessee,
and A@ansas) ahe inasion tnt ofs. iwvich, Dlloned 1 wek ladr ly an application of a achinsecticide tliane
(acepha). Oneeek wuld hee gien wikers anple timeat digribut he &énoicarb asundlie colop Othene as
then applied taccelate te efiects ofeinocarb ig educingie numbsrof wikers and lmod, andbtpevent
reinasion. Edication & abieed athiree out ohe bur sés (Joned al. 97). Hoever, the design dfd tials
does nioallav assessmentlud gicacy okhocarb alone Wwiut he addition oftene.

Seeral epots hae compaed he efectieness of ent IGRs in lagiory andiéld tials. Barkand Laofgn (D91)

)
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shaved &noxcarb (Logic®) angliproxyén e egially efectie in educing labaory andiéld populationsl{S¥ %
reductions) & ivicain sgng and summer initoand Gegia. Whilé¢e is some/elencedm tials orPheidole
me@cephaldhat yiproxyén is merefectie han énoxyarb (Bmer al. 91), his compaison has hbeen
madedrS. ivich. Logic® (1%ricxycarb) has pred b be eépellentotWasmannia appuncata in labatory and
field egs (Villiams & Whela@9PR). Mthopene manao be dtally efectie in educing or eliminatirapdrpoduc-
tion, and in somegintances ntbopene-teakd geens canentuall aercome wiility efects andesume egg
production (B. &as, par. comm.; CGandenoude, past comm.). SorBeiwica contol pogammes ha heebre
used piiproxyén (B. Bes, par. comm.; CGandenoude, psr comm.). Qiet diitin syttesis inhilaits (CSls),
teflubenzan shas ecellent pentiald conwlS. invicain he feld (Wiams eal. 897). Aigld tial in Flata, whit
conpaed eflubenzon wh Logic® (1%rfocycarb),dund baits WiD.@5% éflubenzan e jus as déctie as
Logic® in eliminating colonigkafvis eal. 897). Expénents cded out durg he eadication pgammedrS.
invicain Bsbanedundhe Aidralian-manattued méopene (Erage®) and ypiptoxyén (Dince®) bait®tbe
moe attactie DS. ivica and merefectie in coniling smalb tmedium-sized coloniB8F50 000 owkers)
than he egialent U&manudctued baits (Extinguish® thopene; Bsem® —yiipoxyén) (Hareaes ¢ al. in
prep.; Plemanteal. in @p.).

One baitinggmticehat is becoming moommon is application thf dno IGR bait fongetm contl and an
insecticidal bait, sugs Amd®, br apid kndadavn (Deres 200; Geenbeag ¢ al. 2003). These bait neixtaE
knavn as hopper blende€B200). While IGRe af minimask o he emionment andgmide longetm contl
(preventing colgrecaely), apid eduction i8. inickpopulations mdeeaquited in sensidaeas, sutas ph
grounds an@sidential aas, or wieehee ae concers about disal bedre IGRsike efect.

In ®as feld tials, Amd® (lydameéhyinon) + Logic®(foxcarb) ws mar efectie han Amd® or Logic® alone
(Dees eal. 294). In Bsbane, an atfipt 0 eadica¢ S. irvicaflom 4 300 ha (ieftation pead at 8 890 ha) has
been undeay since 2A0(FRACC 204). Bur applications peary(Sepmberd Mg teatment season)deen
made using thepene, pipoxyén andydamehyinon (ACC 208). Byhe end ohé 2002/03 seasorif.9%
contol had beenlaeed (Hais & al. 20@).S. inica had been cooited on 95% bEt202 imited popeties
treatd wh 8 applications of IGRs and v @#te 622 ielted popeties teatd wh 8 applications of IGRs and
Amdo® (lydamdhyinon) (&hdenwoude & His 20@). Thervas no sigiohnt dference in el of conti atieed
wih or wihtout he addition of Alm@r(Hais 20@). Uhortunakly, dat b asseshie elatie eficacy of ntleopene,
pytipoyen andydameéhyinon a& nd aailable (Has 20@; C. &hdenoude, pst comm.). Hewer, mehopene is
repuedly slighylless &fctie han giproxyén, and nleopene as used gnhear aemays, sincesgisration of
pytiproxyén pohibits its use kit 8 m ofaemays (Hars 20@1; C. shdenoude, pst comm.).

A n& combination bait, Extinguish Plus@niognitth an insecticide (0.365/dmehyinon) and an IGR (0.25%
mehopene), is being mauified ly Vélimak (vwwne71; wwwine72). Barand Bé$2000) undeok ield tials
expeimenting viitdiferent atio combinations of Av@ditydamehyinon) and Extinguish®thmeene). Afiough
they did nofind ag eta eficacy beniéflom using Bodiemicals in a blerdytbelige inclusion of an IGR in an
Amdo®-type bait will\ea'sadty-nea’ benefs in hp dy conditions waekma® shes educed &ctieness (Bar

& Bes2000; Bard al. 20Q).

Dumg ant incsion esponses ireM Zealand, Bioségukw Zealand used Miegf® baits withe gound silkevm
pupae malk, and Mate® baits withe sgbean oil on oagit matix (Ashoift 2004). Rcuitmentd he bait wht
the silkarm pupae piein maix vas higheHowever, Maxdice did ricappeacthae he desad efectieness in
eliminating all iesvitin a wek or wv(Ashoift 2001).

Biological controfS. ichtei

Thez ae peentialy pomising biological coinignts drSolenopsischteri (see section C7), hese auld ol be
considexd ifS. ichteli became &blishedothe poinhiat eadication & consided unagieable.

)
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E2. Indirect effects
E21 Efects on domss and xpot makets

Ary lage incwsion (bgond a sirng isolagd ney deeced in Bv Zealandwid likly leadd meement corls on a
range of &ight, including caines, ptted plants, anaims, until adication & abieed or abandoned.

The d@ablishment &f ichteliin Nw Zealandwid likly afect ipott healh sandads appliedtNw Zealand
expots, ashis has a lirad inemational disbution andauld be consigerhiglyl undesable iy mag countes.

E2.2 Brionmerdl and ther undesd gects of cordl measess

Thez hae been no docunezhtases of unadedyte adetse nonarget efects dsing decty fom cuenty used
toxic baitof contl ofS. ichteri andS. ivica (IGRs ¢ méhopene seeviev ly Glag & O’Callagha#9®] and
hydamehyinon). Heever, the txicantipronil, widglused in ant cohfrogams, is cianty undeeviev in Adralia
due ¢ epots of neggive efects on nomtet species anidhs b human heal{APVMA2003dxiiis used ihe pas
to contrl SolenopsiBae been subsgenty emaed fom he mdet because of public Heatincers (e.g., hep-
tachlor & max ( Wliams tal. 200); Sultiamid ( Smellmann & ManniB§@). Bait will baxic b dher iverts hat
consume iggprdless obkicant, bulis will be localisedaeas of ieffation. The medectie IGR ypproxyén, is
toxic ® mosqgites andtber diferan lavae (Glar & O’Callaghad99), so canhbe used neaaitgr Méhopene
can be used iead nearater minimising namget efects.

If teatment & undéalen in highlsensitevnatual habdts in Blv Zealandieps wuld needtbe made iminimise
non-amget inerebate inpacts. Theae no documertt cases adsisance of gnantd peticides.
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(F) LIKELIHOOD ANDOBISEQUEGES ARLYSIS

F1. Edimate of the likelihood

F11 Eny
Solenopsigchtel curentlyyhas dowrisk of engr

This assessment is basdtediloving points:

* this species hd&®tptentiald sow awvay in fight suggting a higlsk It nets in urban opereas and
digurbed halat, pobaby in close associatioh gatodsat could beatispaed. QueensSfiwich, and
probabyS. ichtei, ae attaced b shiny méallic objects whentressagching and arinadertenty tanspadied in
conaines, tuds, and &ins. Blygyne colonies in $olimeca ae mobile and dispely budding, gmding he
chances olugens witvorkers beinganspaed fom his egion.

e S. ichteli has niobeen imiceped athie Mw Zealand lger (nor has it indfalia or Haii).

* S. ichteli has aadricied Nah Amécan digibution wlit\ery limiéd patways br tanspaiation sm hee b
New Zealand. Itisenardespad in sobén Bazil, tigug, and ndhen Agentina, buhee ae limieéd feight
wlumes @anspaed b New Zealandfn pas wihin he nate angg.

This assessmentwfikk of engrshould beaonsided if digibution xpands lyend he Améas ortiee is a
signiicant in@ase indight mementsdm pds wihin he nate ange.

Dat detiencies

* na all ants iaceped athie Mw Zealand loier a& epoted, and riall ag identiéd b species, sodiep-
tion ecods could undstimate enty of ay species. It is alsbalays clear in Eteion dat if caes ther
than wikers vere inerceped.

* limited inbmation isvailable on dispat metanisms &. ichteri and &ight associations. thsoaspects of
their biologyeasimilaiit is assumed disaérmsuld beeary similaothe closglelakdS. ivica

F12 Esablishment
Solenopsigchteri curentiyhas anediunmisk of @ablishment.

This assessment is basdtediloving points:
e suiable haldtt br nesng is possible in closgiprityd sies of aival or d@nning (coainer unloading).

* polgyne and monogymm$ ag pesent in SduAmeéca. m hee qieens andokers buddeddm a
polgyne colgnor adundinguwgen m a monogyne cglopuld beanspaed b Nw Zealand andaddish.

e as ont he monogynarh is mFsent irhe U8, maéd qieens auld neeatbe ainspaed fom hee b bund
neds independeynin Bw Zealand. Theuld likly arve in wier and he a lw lilelihood of successful golon
founding. A whole cploould beaimspaed hat wuld be less dependenhertiining ofraal buthee is a l@
probability of a wholetrigdsa monogyne cplbaingdnspaed. Himically hee hae been no canied cases
of an ant &blishing ineW Zealantiat has idnad a sote population imetsodten hemispher

¢ the clim&in ndhen New Zealand is consdesuible ér etablishment (Abhugh summenpeatues ag
likely lmer han opmal). \ter enperatues ae unligly o kill colonies, &sichteli is es@blished at si inhie
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USA wit ety cold wiats. A dege dg model pdicts soietrpeatues a¢ bo colder matsof Nw Zealandrf
conpldion of a siteygneation o8. invica in summgbut his will undetimae deelopment &. ichteli as it
may be addpd b colder clinedt and coloniesvebood it he mound when it is éeft he sunhus
expeiencing highentpertues han he subunding sodrfsome dfé dg Védm miarclimags ae lilely b be
present in urbareas fhat mairiin eleated goundeénpeatues, whitwill mmde esablishment (as apear
hae beerhie casef ecens. inict incusions invkland anddyier).

* as hee is a limétd papd when sadinperatues will be didienty higho allev bood deelopment, &sblish-
ment success of independbuatidingugens will bery lav Queens alsequire suibly moissoil, and didient
remainingaf eseves b initiae a ner coloy

¢ the antis urdilk b encourt nata enemies, bubwid encouert corpetition fom dher adentie ants.

Chances oftablishmentould in@ase i8. ichteli became &blished in coues closeotNw Zealand, bee
was a lage incease in pential pdivays b Nw Zealandfm AgentinaSukeillanceaigeting ther imasie ants
(paticulaly S. iwich) is likly b adegatly ceer his species.esponse plans anadication ntieodologyfS.
invicaae applicable tis species.

Dat deftiencies

* thee is oyl limiéd xpeimenal daa on climatbleances d&. rchteni. The climatssessment is based
principalf on consiasion oftie lage body okpeimenal daa elatingdS. ivice, and on clireaesimaes fom
knavn sis of éablishment 8f rchter.

* the pobability of ants beiags$paed fom Solt Améca b Nw Zealand, via se@ft or dieight, and
ariving in @&poductigly ft date is unkmen.

* the ability &. ichteri to esablish at €6 dominat lyLineptiema humile unknan.

F13 Spead
Solenopsischtel has anodeate/highrisk of spiad fom a sit of emblishment.

This assessment is basdtediloving points:

* areas of &v Zealand consateclimaticglsuible ® spead irt ae aailable, diiough mosccur in nben
latitudes. Tleewill also bethmicoclimats (including urbaeas) that ag pathily disibued elsehee in Mw
Zealand.

e suiable haldtt occugin Mw Zealand. aaeg of oy egetation ceer habéts ag fvoued, including urban
areas andrgsslandspied is unligy b be colonised.

* the assuption hat coloniesowld atiin sufcient size poduceapoductigs and dispser ly budding (He
polgynedm arived) or independent cplbaunding (monogyne colonies).

* cololy deelopment beingatiely slov Sub-ofimal énperatues ag lilkly b edrict braging and colon
deelopment andiend lhe paod fom colonbundingothe poduction oépoductigs.

* conditions sable ér nupal fights occang in summer ahd ability addindingupensa mag¢ andihd
suiable halstt wihin seeral kilomies oftieir paantal nes(monogynentn).

* human-meded dispeal wuld occur (penulaly br he palgynedm).

* the isk of spiad should% ichteri incusion occur is minimised if itdstek sufcienty edy. Biosecity Mw

©)
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Zealand hassponse plang$. iwvich incusionshat wuld appl b S. ichteii. However, edrictinghe spgad of
well egablished populatioreuid be lessdlf as demotrated ly he continued spid 08. inicain he UA

Dah deftiencies

* nothen Nw Zealand’s clim#& considsst maginaldrS. iwice and prbaby S. rchten, based on conclu-
sions bim aious modelling apades andxpeiment deelopment datmosy elatingdsS. iwvict). Hoewer, it
remains uncleagaety whattis means. Dobgstgneally peclude ¢ablishment and epd, or atatly vould
this pemit etablishment and spd, but limit population densitieatasdr spad?

F14. Consemnces
The consegnces ofi¢ pesence &. rchteri in Mw Zealandeaconsidedhigh

This assessment is basdtediloving points:

* signiicant medical congeqces of eblishmentven at v ant densities, dodtmareactionsothe
venom.

¢ the pesence of colonies in urles apacting nedively on outdoor activities asdliing in initiation oftpes

contol.

* some d@menal inpacts occiing in agcultue (e.g.,teiging domiés $0dk) and hdicultue (e.g.,tBiging
piders, mounds aifeing wh eqiipment) wheser he ant gablished.

e open, high light, nratnabéts in ndnen New Zealandealilely b be ivaded, buhe &ent of demendl
impacts wuld depend on population densities. High deBsitieisibfing occur imé varmes aeas of &
Zealand, witav b modexte min&ll. €npertue limiations on delopmeratl ates andoflaging maegrict
population size eldee. Bth inetebates andartebiates could be [irmced, hrough colgndegnce, @dation
and compeition.

Dat detiencies

e thee ae curenty ony limiéd inpacts tudies orhis species. The agsiomhbat he leel inpact of an
adentie ant on gidéw Zealand na&tisgtems is ppotional @ heir densities iseaed. The pact 08. ivich
on dher ant species has beenrshde less dtd etemes of itamg in Ndh Ameca, wherS. ivica densi-
ties ag laer

e although mdiced b esablish,ie etent oS. ivicE's digibution and population densitiegaly lgnessmk.
It is assumeak fconsidation ofite consegpncedhiat it will be phtly digibued in ndhen Nw Zealand and
would include at leéaats of miar urban aas lik Aikland andaiang.
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F2. Summaly table

Ant species: Solenopsis hteri

Caegoy Oenall isk

Lilelihood of emtr Lav No hisry of irdicegions. Medium - high
Limigd patvays.

Lilelihood of &blishment Medium Subofimal climatso timing ofisal citical.
May equire whole colptanspaation.
Incusion ligly © be pied up edr dued ging.
Response plarw $. ivica applicable. ichten.
Lilelihood of sgad Medium - higRang of dispsal mesanisms.
Lilely b be some salile locationsrfetablishment.
Efectie contl opions® educe liihood of sgad
ar aailable.
Conseggnce High Medical iplications.
Economic pacts ligly.
Potentialdr seere ewionmerdl inpacts

whee high population densities.occur

A deailed 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

Satidics Mw Zealand). Dégtion of cagoies povided inable d.

Mode of anspar Type of &ight HS2 Chaprs
Sea fright Appliances and ey 84-89
Fbres ¢c 50-63
Bulk fight 25,7, 28,13
Foodsuffs 2-4, 9-23
Fumitue/toys dc 94, 95
Furs and skins 41-43
Glass, camics & 68-70
Mdals, platics, aganic bemicalste 72-8, 26, 29, 32, 39, 40
Poduce 6-8
Wbod basedqulucts 44-48
Oter All emaininghagers
Air feight Appliances and ey 84-89
Poduce 6-8
Phamaceutical pducts 30

Mdals, platscs, aganic bemicalste
Glass, camics &

Fumitue/toys dc

Fur and skins

Foawear

Foodsuffs

Fbres ¢c

Oter

72-8, 26, 29, 32, 39, 40, 83
68-70

94, 95

41-43

64

2-4, 9-23

50-63

All emaininghagers
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Table dDesciption of cagoies (HS2 Ches) useditclassify incomimggint inhie $atidics Mw Zealand ddase.

Cakgores Desdption

01 Animals; bBv

02 Meat and edible meélof

03 Hsh and ogaceans, molluscs atitepagatic ivertebates

04 Daiy poduce; kils’ eggs; naaihong edible piducts of animaigim, nbelserhee
specikd or included

05 Animal aginaed poducts; naelsevhee spediéd or included

06 Tees andtber plants, éivbulbsprts andhe like; cutlbwers and eramerdl bliag

07 \egtables and dain ods and tubsy edible

08 Fuit and nuts, edible; peel adtit or melons

09 Cofee, ¢a, mat and spices

10 Ceeals

11 Poducts ohe milling inding malt, ®rches, inulin, whehitgn

12 Oil seeds and oleaginaits;fmiscellaneousigs, seeds andifrindusial or medicinal
plants; tsaw andddder

13 Lac; gumssgins andlwer egetable saps andtacts

14 \egtable plaiting negitlls; egetable prducts rteelsavhee spediéd or included

15 Animal oegtable &ts and oils arttktr cleage poducts; paed animaafs; animal or
vegetable aes

16 Meat,i§h or agaceans, molluscs thieo agatic ivertebates; pepaationsheeof

17 Su@irs and sy cordctiongr

18 Cocoa and cocoapgamtions

19 Pepaations of ceals, Ibur garch or milk; pagcools’ poducts

20 Pepaations ofegetables, frit, nuts ottleer pas of plants

21 Miscellaneous ediblepaiations

22 Beemrges, spits and vinag

23 Food induses, esidues andchges heeof; pgpaed animabéider

24 Tobacco and maactfued bbacco subsies

25 Salf sulphyreaths, sone; plasing matials, lime and cement

26 Oes, slag and ash

27 Mineal fuels, miraroils and gducts oheir disllation; bituminous dalpses; mirer
waes

28 Inoganic bemicals; gainic and inganic copounds of @cious nials; ofare eath
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Cakgores Desdption
meals, ofadio-acterelements and ofdpes

29 Opanic bemicals

30 Phamaceutical pducts

3 Fettilizes

32 Tanning or ding etacts; annins andhéir devatives; dgs, pigments arttier colourg
mater, paints,amishes; puttgher mags; ink

33 Essential oils aedinoids; pimey, cosmic ordile pepaations

34 Soap, @anic sdace-acty agnts; wshing, lulmating, polishing or sicoupepaations;
attificial or gpaed wes, candles and similaclas, modelling pes deral vaves and
denal pepaations wita basis of plas

35 Albuminoidal susces; moik sarches; yes; enzymes

36 Exploses; giotedhnic ppducts; mates; piophoic allgs; cetain combtible pepaations

37 Phdogaphic or cinerogtaphic goods

38 Chemical pducts n.e.s.

39 Plagics and &clesheeof

40 Rubber and &clesteeof

41 Raw hides and skinghéo han fuskins) and |dsdr

42 Atticles of lelagr saddlgrand haess; avel goods, handbags and similaires)t
articles of animal guhéw han silknom gut)

43 Furskins and tificial furmanuwctues heeof

44 Wbod and #cles of @od; wod bacoal

45 Cok and dicles of chkr

46 Manudictues of tsaw, espap or ther plaiting negitils; baskware and wiemork

a7 Pulp ofeod orther ibrous cellulosic ragdl; ecoered (\ase and sap) paper or
paperboar

48 Paper and paperbaaaticles of paper pulp, of paper or pagerboar

49 Pinted book, n@spapes, pictues andther poducts ohe pinting indusy; manusats,
typesadpts and plans

50 Silk

51 Wbol, ine or coae animal haltosehairgm and aen &bic

52 Cdton

53 \egtable éxtile ibres; papeay and awven &bics of papeam

54 Man-madddments

55 Man-madeaple ibres

56 Wadding it and nonewens, speciaams; twine, atag, bpes and cables artitkas

theeof
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Cakgores Desdption

57 Capds and iher éxtile lbor ceerings

58 Fabiics; specialowen &bics, tukd extile dbics, laceapesries, immings, endidey

59 Textile dbics; imregnagd, coad, ceered or lamined; éxtile aicles of a kind silnlke ér
indugrial use

60 Fabics; knidd or adtheed

61 Appael and cthing accesses; knidd or athded

62 Appael and cthing accesses; nbknited or atheed

63 Textiles, made ugieles; ds; vom cléhing andomn extile aicles;ags

64 Foawear cpiters andte lik; pats of sutaticles

65 Headgar and ptr heeof

66 Umbellas, sun undbias, aiking-sdks, seatticks, whipsiding @ps; and parheeof

67 Feahes and den, pepaed; and &écles made efther or of dm; atficial fowers;
articles of human hair

68 Sone, plasr, cement, askies, mica or similar enals; aticlesheeof

69 Ceamic prducts

70 Glass andagswre

71 Natual, cultwed peds; pecious, semigmioustenes; @cious mals, mls clad it
precious nial, and diclestieeof; imétion jeelley; coin

72 Iron andtsel

73 Iron orteel aticles

74 Copper andtimtes ieeof

75 Nidel and diclesheeof

76 Aluminium andiatesheeof

78 Lead and t&clesheeof

79 Zinc and ticlesheeof

80 Tin; aticlesheeof

81 Mdals; n.e.s., eads and diclesteeof

82 Tools, iplements, cutyespoons andifs, of base iad; pats heeof, of base taé

83 Meal; miscellaneousgucts of base tale

84 Nuclearaacbrs, boiles, makiney and méanical appliances;tpdreeof

85 Elecical maginey and agpment and pgaiheeof; sounécodess andapoduces;
television ima&gand soundaodes andepioduces, pats and accesss of suraticles

86 Railvay, tamnay loconties, olling-®dk and pas heeof; ailvay or amnay tad fxtues
and ittings and garheeof; matanical (including eleatrebanical) &ffic signalling
equipment of all kinds

87 \&hicles;tber han ailvay or smway plling ®d, and pas and accesgs heeof
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Cakgores Desdption

88 Aicraft, spacealft and pas heeof

89 Ships, boats andfting tuctues

90 Ofical, phtmgaphic, cinen@yaphic, measng, beding, medical orgiaal insuments
and appaitus; pds and accesss

91 Cloks and atdes and parheeof

92 Musical insiments; pte and accesses of surcaticles

93 Ams and ammunitiontpand accesss heeof

94 Fumitue; bedding, mattses, madiss suppts, cushions and simiiaffes funishings;

lanps and lightingihgs, n.e.s.; ilumaasigns, illumiadthame-plkes andhe lik;
prefabicatd buildings

95 Toys, @mes and sperequisies; pas and accesss heeof
96 Miscellaneous mautbied aficles
97 Wbiks of ar collealrs’ pieces and augg

98 New Zealand miscellaneamsgions
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Appendix 2: Deails of BIOSECURE riedology

BIOSECURE is gpat@rbased decisiavot br managment of bioseitulisks b Nw Zealand’s irgligus ecosy
tems. The modeis ger LandcarRseath’s inttnd using speiciélly designed sedire wih link b dahbases and
GIS sofare.

Methods
Input dad

Recods of species oaence a obained im he scientd liemtue, ant collectiorsods aailable orhe wb, and
from communicationwitious @seathes. Rcods br an&ct collection localityetatiely defhed aza ae
predominantlused.df he mainland BSome dabn countggods ae included (e.g., Céil&oCollin996) wit
the county seat usechagied point, andif may islands psence/absencedmhation is ahat vas aailable. Dat
points & sepated ind hose of imduced and naiang. Vithin he intnducedange, ecods closglassociatl
wih urban eas a identiéd and a sepde anakis conduetl ecludinghese datin ater ¢ sepate isks associ-
ated wit urban aas and head buildingsofn ¢ther habétts. These dadés ae submigid b BIOSECURE.

Climag summar

For eal location, clineatlah vas oladineddr eight pameers (@ble A2) fom ¢pbal climatsufaces based on
half-degee gd sgae esolution. Summalaa br ea paameer (N mean, minimum, maximusrpesengéd br
natie and inbiducedang sepately.

Table AZ.: Global climasufaces used in BIOSECURE.

Abbreviation Clima¢ Rirameers

MA Annual mean bétmoritly mearenpeatue C)

MINT Meandnpegrtue oftie colddsmorth ¢C)

MAS Seasonality eifpeatue -absoletdiference in meaenperatue béween he
wames and coldésnortts {C)

PREC Mean annualggipiaition (mm)

PRECS Seasonality okpipisition absolw difelence in mearepipiation beveen he
wettes and deg mortis (mm)

VP Annual mean bétmorttly meanapour mssue (kR)

VPS Seasonality @fpour @ssue - absolatdifelences in measpour @ssue
beween e moshumid antié leashumid mans (kB)

MAS Annual mean of rh§ninean solediation (MJAfday)
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Climag similaty scags

For eals climat paameer a fquency disbution ohe daa points is@duced. Thedrency digbution idien
divided iot 0 ewal bins eeen fie minimum and maximaloes. ib additional bins loé same size added,
one abee and one belde owtmodg \alues. Ehdin ¢gs a scerbéween 1 fte additionalavbins) and0 based
on he escaleddiuency of oceeince ohe dat wihin eaa bin (i§. AZ). Then albgal gds ae allocad a
similaity (orisk) sca béween 0 {te climat paameers \alue dr hat gd sqae is outsidbe alues irhe bins) and
100.

The climatsimilaty scas br Nw Zealandeapojeced ot 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 defhed. In additionhié busling dat pointdils ontte magin be-
tween tw gids it is aatmaticayl allocatd b a gd inthe pocessing. Hi$ autmatic allocaticgsults in an outlier
(e.g.,he gd is ppdominantimourginous and hasteme énpeatue \alues)tien lhe ded ae alered b mee he
point ird he neighbadang gd.

Hg. A2L: Sylised epesendtion offte coversion of put dad pointsa similaty scogs. (a) Theput dad ae assumed t
repesenttie nibe oftie speciesifa pdicular pameer (b) Thedquency disbution is dividedadrat seées of bins axgs he
range ofhe dat, allaving aypoint orhe dpbe ¢ be copaed wit his diribution and gin a simildy scoe fom 0 (outside
the ang ofhe dat) b 10 (bin wit highdsfiequency of dat= opmal clima) (fgue modiéd fom a msenation of G.
Baker).

Individual clinealgers ae assessedrfdiinctieness lieeen e intmational datand Blv Zealand, andsengd in
the esults ihiey shav a high deg of disicnination (lge aeas of &lv Zealand lviho simildy or irhie maginal zone
relatie b he intmational dat MA MINT and PREMatingl pesentéd © allev corpaison been species).

An eerall summarisk map is alsepentd; his epesentsite mean die similéy 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 New Zealand whikeidole magephalds edricted b Aikland
despié being éablished sindea P40s (k. A3).

Pediction ofe&/ Zealandmg brLinepliema humil@gentine ant)

Native eng dad br his speciesmlap wih nothen Nw ZealandrfMA MINT she similaty br a geater aga, but
still wihin nahen New Zealand. MASashov simildty wih New Zealand. Thiees paameers shav some disari-
nation whin Mw Zealand. Theoditicedang geaty exendshe aeas of similgr of Bv Zealand, deetant has
become widetligribuied dgpbaly, paticulaly in agas of ahtopognic disirbance. lggraeas ofte Nah Island
and bhe nahen Sout Island skoaeldap 6r MA (lg. A3.2), and daher paméers shor geaer eeldap. Br man
areas wherenpeatue paameers shav high similgr thee is mainal simildy dr ainall (athe high end), whic
may edrict its disibution (i§. 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) contbuk b he
owelap of MRaass solien New Zealand, bléseeacods could be aher species, &g ttvonony of
Linepthteman Solt Améca is in need efision (ANd, pes. comm.).

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

Native ange daa sugeds mosof Mw Zealand ot coldorPh. meszephalawih oedap br MA onl br he &r
notth ofhe Ndh Island. Thigedap esults &m a sirlg ecod fom gasslandyba highay in Piemaitzbug, Sout
Afica (Sameys @ al. 997). The nagiv iniducedang sugeds peentialang aeldap wh Nathen NZor MA
(Fg. A3.4), wiieesults pncipalf fom urbarecods, fom Sana’a iariven (Collinged & §ogi 1996), and dm 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 sdutedemn and alpineesrs, anchese aas a o cold (§.
A3.4). Oter climatpaaméers ae highyl suiible acrss mutof Mw Zealand.

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