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[nvasive Ant 2

Risk Assessment 4

Monomonum destructor

Harris, R.

(A) PES INFORMAION

Al. Classifcation

0.5 mim

Famiy. Fomicidae

Sub&miy. Mymicinae :

Tibe: Solenopsidini &

Genus: Monomaum g

Species: degrucor é
£

A2. Common names
Sin@poe ant (Das ¢al. 993a), Mizo-himd-@fapan — www39) tDege tailing ant (wwwyd).

A3. Oiiginal name
Ata defrucor Jedon

A4. Synoryms or changes in combination or axonomy

Mymica basaliSmit, Mymica gacillimaSmib, Mymica gxabr Smi, Mymica atmaia Gestaeder, Mymica
ominosdestaeker, Monomaum ominosgsestaeker), Monomanm basaléSmit).

A5. Geneal desciiption (worker)
Identitation
Size a elatiely lage Monomanmspeciesoffl lendt highl aiiable, im 18 © 3.5 mm.

Coloubody im headtpotpdiole undimly lightellov b dull lownishellon Gater alays daker (k. 1), d&r
brown ¢ blakish bown, and usuallvit a conspicuoleigv aea mediobasall

Suface scutpre: head and body mhosmath and shining, unstwia ecep on iy bp of head (inconspicuous);
dosal suace of ppodeum witanserse ugae; masof latral suface of alitnk (&cep anetioly) and sections of
lateral sufaces of ppodeum wiitine punctation.
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

Genal desdptiont anennae 2-segment, including a 3-segrémiub; club segmenteasing in sizsvard he
ap«. Egs elatiely small, wit4-6 ommatidia in lesigpw. Mandibles dawih 3 srong ¢eth, he duth (bpmoy
minug. Rired longitudinal tere on gpeus obsairMeandal gooe disinct. Ripodeum wkibut spines,
pogemndosal bater angulat he aga of plar inséion canak. W nodes (piele and pgsiole) pesent. &iole
higher and leseédy oundedhan papdiole and iteutal outline less eexihan inther specieBodpeiole 11—
1.2 times as long asdat. All dsal suaces of head and body eett stae.

Nde:M. desucbris similaiotM. latinodebut is dimguishedylbhe pesence of éah on edtmandibledsus 5 in
latinodg the diinct m&andal gooe (shally and indisict ifatinod® andhe naower pogpeiole (15 times as
long as bed inatinodg

Souces: Japanese Antbase (www39), Baoltb8y.
Formal desation and syngmy: Bolbn B87: 324325, lidue.
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INVASIVE ANT RISK ASSESSMIBNdmoum desucir

antweb.org, Calibrnia Acadeny of Sciences
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antweb.org, Calibrmia Academy of Sciences

Hg. 1: Imags oMonomadum detsucor, a) Ladral viev of wiker, b) dadal vier of wiker, ¢) head obwer (Soure: amteb.og,
Calibmia Aadery of Sciences).
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

A6. Behavioural and biological characteristics

A61 Feeding andrhging

A slov meing anthiat brages along maw tails (wwwmeld). A gnealig wih a bvad dieofliving and dead insects,
insect eggs, carpdhtes fom ending sap-king insectsectr, and seedBolon B87; Jdk & al. 90;
wwwne4; Deyup ¢ al. 200D In householdsyt willded on almbary bod sailable (Snhit1965).Monomdum
degrucorforacers ae slav b ind bod copaed wh dher tanp ants (Lee 2002). InLank, M. desucbrwas
recoded pmaily braging irhe cown of Coconwgéds, butas also seen hetbase ots (\ay ¢ al. 889). The
were a minor cgmnent ohe antauna, whitM. foiicola Oecopfila smaagdinaCemabgadersp. and? longicavis
the moscommon antsgy al. 89).

A6.2 Colgnhamcelistics

Monomaum desucorforms lage pojgyne colonies (Snifi65). Thenespedominantlarbarall in coconut
planations (& & al. 989), but caalsoned in soil indpicalegions (Sritl965).1n citus ochads inhe Calp-
beantiey vere bund nesg in &es (in hollotwigs anddnithes) and ohd gound (J& ¢ al. $90). Thenes

inside and outside of buildingwoisi@nd, rtben Aidralia, including intgdants (B. Haofann, per comm.). The
may hae elatiely mobile nes In Darin, Adralia, hey hae been obsed b mee aound intte wet season (B.
Hofmann, per comm.)Wthin urban eas oniwi Island populations can become abunkdanagtidividuals and
negs, givindné appeance of a supawloy (B. Hofmann, per comm.).

A7. Pest significance and description of range of impacts

A71 Matuil erionment

Monomadum desucor mg hae some fefct onther ant species.dsw b Flagana Island imet Galapagos
archipelago ir096—7 and 7aas laer vas $ill edricted b he one villagié, but its abundance haedsed, while
other ant species gded athe si¢ hadeduced dm 9a¢ 5 (\UnAesth & Cher 2003). No damihation as dund on
changs in ant other irettebate community cpasition irhe pesence and. desucorin ag natual ewion-
mentsMonomaum detsucoris a elatiely minor cqponent ohe ant community wtiehas beegpoted outside
of urban aas (e.g.,a)d al. 89; Jdé ¢ al. D90; Ve & al. D98; Ballmer 2003) ang afects onhe inelte-
brate communityeslilely © be minor

Monomaum desucoris nbmentioned inexentaviev of ‘e causes and consatpes of antasions” (Hody &
al. 2002a), and it apehee ae Bw if ag evionmerdl consagences olfis ant éablishing outside its eativ
rang.

A72 Hadiicultue

Monomadum detsucoris nbrecoded as a hipultual or ageultual pesin Waem Aidralia (Deais ¢€al. 993a).
Haewer, it doesend sap-sking insects (SMiP65), andaie seeds (wwwik3), but nepots hae beerolund of
it being abundant iops, and it doeg appeaiotbm close mutudiisassociationsiwiéap-suding insects
(Ballmer 2003), as somégoasts do (e.g., Ballmer 2008 @@d. $96; Holay ¢ al. 2002a).

M. desucbrhas been obsed b Kill cagd ats (Mgorl1922, ciéd in \terer & O’Har2003, and wherabundant
could pentiay be a pé® dher cagd animals.

A73 Human pacts

This species is ganarban pem some locations (e.gthanrVégem Aidralia (Deais ¢ al. 893a)). fragers
gnav holes ialfic andubber goodemae ubber insulatioorfr eledir and phone lines, and darmpeagthyiene

®
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

cable (Sntit1965; Kombeinteal. 979, cied in Balh B87). Cag paked eemight in ifted agas carafl b gart
the n&t dg afer he ants ha shaed ignition stgms (Dds ¢ al. 93a). Thealsdorage br sugrs, ats and
proteins in houses (3N1865).

Wheeg abundant in urbageaitheir activities casult in high ¢esnéms of mpety damagy(cas, elecommunica-
tion egipment, Vs, &.) and ¢éatment ($200 000 annpallone &% Aidralian Shir (Dais ¢al. 993a)). Seml
house and ca&e$ hae been athued b he ant (Dés ¢al. B93a).

In Malgsia,M. desucbrwvas he hid mosabundant arsbon tapped iresidential pmises (behiitheidolsp.,
andlapinoma melanocephal(iree 2002). In some locatiom®maumspp. M. phaonis, M. discior, andM.
floicolg were numeécally dominant until lealit wheRaratredhina longicoisandT. melanocephaldracame abun-
dant (Lee 2002). Lee (2062pdM. desucor geneally neted outdoerin Maisia, especiglin soil vaitegetation
and shubs. Sweys in etail bod outks bundVl. desucorio be numieally dominant, andaage of micoganisms
wee isolad fom colleed ants (Lee 2002)haligh itag nogated whit miavoganism camenfn whit ant.
Smih (1865) also highlighthe disease-cging ptential oM. desucbr, lepoting onetsdy hat éund bubonic
plague bageia inlhe &ces obfacgers hat hadefd on plagueackd ats.

It is capable of biting, and peogaespated being atked fercel in bed (Smif965), butte fequency of shic
events is unknm. Mgr (D22, cied in \&terer & O’Har2002) desitred it as capable of biting out pieces of skin,
and wnt b geat lendis b ecludetie antém his bed atield sation atoitucas, Logghead Ke Flada. Sincdnis
building as bm davn his species had sabsegenty been collect on Logdnead Ke(Vetterer & O'Har2002).

In he US, M. desucorma be aglatiely localised and minot.déesshe dominant urban ant yn\Wéd, but mg
be onhe decline elshee inthe Kgs in Fladta (Dgup ¢ al. $88). It is included in Bi®it965) eviev of easm
US pdsspecies, but ig nwentioned in Tipson's @90) eviev of ant pesintie US

A8. Global didribution
A81 Matie ange

Monomadum desucbrisprobaby natie b India (Balh B87), whex it is widesgad (Jelon 851, cied in Baih
1987), and mabe natvb dher couriggs intie Genal egion (Www39)dF2).

A8.2 Inbducedang

This species has beenyndigbued hroughoutie topical zones bétwild and is being spd in@asinty inb
tenpeate zonesi(F 2; Batin B87), whex it is able tsuvive in head buildingsoFsome locatiorpated aste
olgin of &ight irgrcepions atite Mw Zealand, Waian, anduiétralian bates (EasTtmor Hunary, Dna@g, Sout
Koea, Cabinia, and ®gon) necods confmingheir pgsence e bundandhese locationem nd included in
the ditibution mapiff 2).

The digbution dfl. desucrin Aidralia pesened ly Clde (2041) lissM. desucor (and its syngmM.
gracillimurin maypmoe locationdian indicat ly Shattuc(www36) suegjng it might nbae no esablished in
the mar souten cies lited ly Clde (e.g., delaide, Sydypend Melbau).

A8.3 Hisly of sprad

Monomadum detsucbris a successfanp speciehait has becommwwidel dispesed ly tade (Batin B87). In
Wedem Aidralia, it has been atpscehte B70s, and hasgtraby beerhiee sincehie D50s (Deis ¢al. D93a).
In Flada, he frst publishedcod is fom B33 (Dgup ¢ al. 2000). It hagt&slished in some localities, but has
subsegenty eibher becomare or gtinct as it hasteen collesd in lar sueys (e.g., Island ehdife (Espadaler
& Benal 2003), and Legtead Ke Flada (Wtterer & O’Har2002)). Irefeife,Lineptiema humilPheidole

®
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

meg@cephalgM. phaonis and merecentlLasius négctus ae all na pesent (Espadaler &BeR003), so it is
na suplisingM. desucboris hat b fnd. On Logihead KeM. desucbrma hae ony dominad he drtugas
laboatoty buildings, whibae subsagenty beenoin davn, andhe ant masubsagenty hae been elimireat ly
Ph. mearephaland/orSolenopsieginat (Wetterer & O’Har2002).

On Fleana Island imet Galapagdd, desucorwas irst ecoded Decembeddb in sapies fom he villag of
Pueto \élasco Iber, wher shipsaguldy unload suppliestte IslandRézzattiteal. 898). Hav long it has been
present is unclear as filisosy inte villag 7 gas laer, but ingater abundancefAesh & Chér 2003).

A9. Habitat range

Monomaum desucor nes outdoar or in buildings, dependigepam whker hey occur inojpical, semipical or
tenpeate egions (Srhitl965). In ntdren Védemn Aidralia hey do nidlive fir fom houses, in whttey can ler
aboe he gound in &l andaof caities (Das ¢al. $93a). Intte Wited Aatb Emates hey ae pesent in a wide
range of hakdtts, especiglirigated @rdens and digbed halaits closetvater (Collingpad €al. 897). Thg ae
present in somejical, figated, leland ice felds infte Philippinesdy\é al. $98), and coconut pkgrdns in Br
Lank (Vey ¢ al. £89). In Fliola hey nesin soil (lans) or buildings (wwwiie Onivi Island and ingfalia’s
Nothen Eritory, M. desucr ness vere ony associatl wh urban aas; whilbhée vas some sgad imd suround-
ing bush landhey appeaptbe unable e$ablish in undisbed halait (B. H&hann, per comm.). fblan agas”
can also include a ripuse anldet supunding shedshiit bush (B. Hoann, per comm.).
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

(B) LIKELIHOOD OF ENTR

B1. Identification of potential pathways

Monomaum desucbrhas been ircefed at our kaer elatiely commonlin ecentegas. Tharst recod in he
MAF dabase as D97, wih a ¢tal of 9 sepate inercepionsepoted upd 2003. Since adtitie b submit all ant
inteicepionsdr ID, a filmer 2 inercepions hée beerepoted, whit ma indica underepoting ofttis species
higoiicall. V@dikers hae been iatcefed on aang of commoditieshvabrdines (none speicily lised as epty)
and fesh ppduce mdominatinga@le 1), dibugh onlbr coconuts teele moe han a sitg inércegion. Awgeen
has been mteped once, assoedtwh a comtiner (fm an unkam dgin intte Rcifc).

Inercepions in &ght ha oiginagéd fom aange of couns, wit fji beinghte mascommondble 2). &ods of
live ants ém tw cordines oiginatingdm he Uknayindicag hat surinal is possiblerfconsidable paods. It is
na conimed, heever, thatM. desucoris $ill pesent irhie UK, and if it istrttigtion is kly b be highledricted.
It is nbliged in Caonell's (978) aticle on ‘€4 ants in Bain” or &m Vales (Bwles D96). It appeamoee lilely
conamination iratnsit has oceaed.Monomanm detsucoris etablished in Seqgpe and Hong Kong, lwhie
common pt of calbf cordiner shipsThe Ukecods mg ivohve cordines fom he same consignmenthas t
repoting dats ae ony 5 dgs apar The U8aod is fom air éighéd aspagus.

In Aidralia,M. desucorhas also beereneped fom a widarety of commodities andins @bles 3 & 4).
entyfive inercegions fsim Haaii (dad fom Januar®95 b Ma 20@; Sowe: Haaii Depament of ghicultue)
list the Mashall Is., Huaig andhie UStates of Catihia, Grgon and Fida as dgins norecoded inte Aidralia
and lw Zealand dat

Thd.andcar Rsearh Ivasie Ant Dabase does thourenty hae ecods confminghie pesence of arits sgeml
of he epoted oigins of intceions atite Mw Zealand, Wdian andu&tralian bates (EasTmor Hunary, the
Mashall Islandyriga, @ivan, Solit Kaga, Califnia, and @gon) If hese agins a corect (and nerors, or ants

picked up indnsit), his wuld fuher in@aseahe rsk patvays b New Zealand.

No incwions ohis species iMZealand Weabeenepoted.

B2. Association wit the pathway

This ant is comnyaadsociatl wh urban eas and buildingsekgpions sheing its associatiomaitvideang
of commodities saddt is usuglia tonaway, mther han haing hdsspecit associationkjs mads it dffcult o
target paticular commodities $autiny. In additiohé wideang of coungs in whicit is éablished, ane
whit corsminagd feight has beereineped in Bv Zealand (and im&leand édralia) mads argeting speaed
pahvays dificult.

B3. Summary of pathways

A summagrof gight coming New Zealandfn localities hith DO km of kmmn siés oM. desucbrinkdation is
presentd in igue 3 (also see AppendiotBl. dlumes ofdight im localities Wwihis ant nearlbéween 200 and
2003 e elatiely highapesenting about® ofdtal aifreight andél6% of seafght (2.1% of seaeight wher
county of agin \&s epoted). Heever, at may of hese locationset diibution oM. desucoris ery edricted
(e.g., Bith (PDais, per. comm.), anddbrane (CaMdenoude, psr comm.)) andeefore he isk of coamina-
tion of &ight is mbdaer han ifie speciesawwidespad. Also, high se#gfit @lumes &m he Middle Bas
predominantlepesentdnlers shippingude oil, Iy b be a i@ sk patway br tanspdrof inasie ants.
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

Table 1.Commoditiesiin whitM. desucbrhas been extepfed athie Mdw Zealand loier

1964-2002 2003—-Mash 2004
Commodity intercegions Queenspeent intercepions Queenspsent
Fesh prduce 3 4
Miscellaneous 1
Personal décts 3 1
Timber 2
Condiner 2 5 1

Table 20igin of &ight iricefded athie Mw Zealand loi@r comatinindVl. desucbr.

Orgin 1964—-2002irgrcepions 2003—Math 20@intercegions

Cambodia 1
Fii 2

Indonesia

PNG

Solomon Islands
Si Lan&

Taivan

Thailand

Tongr

UK

Unknevn Rcifc
UA

5
1
Malgsia 1
2
1

L S N T e e N
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

Table 3Repoted oigin of édralian bater irgicegions of. desucor. Da fom Januar©86 b 30 June 2003

(Souce: Depament ofghicultue, Fsheies anddredry, Canbea).

Orgin

&

Eas Tmor
Indonesia
Koea (Sot)
Malgsia
Mauitius
Papua Bw Guinea
Philippines
Singpoe
Souh Afica

Si Lan&
Taivan Ravince
Thailand
Metham
Bunei
Chistmas Is.
Maldies
Unknevn

P P R R RPN P WP W®OWERE R P R P R B

Table 4Commaoditie®f whitM. desucor has been axteped athieAudralian bater Daa fom Januar©86 b

30 June 2003 (Scer Depament ofdglicultue, isheres anddredry, Canbea).

Commodity

&

Cane faitue
Cutlwers

Enpty cordiner
Foodsuffs

Fesh prduce
Householdfetts
Personal décts
Plants

Pogt

Shipsdod fores
Timber andriber mrducts
Wboden handadfts

P W R N R NP R R RN R
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

(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 simildy oftie Mw Zealand clireatibh he locations whdre ant is natior
intoduced usiniet isk assessmeablt BIOSECURE (see Appendixa fie¢ail). The gdictions arcomaed

wih tvo speciedat ag aleady dablished indW Zealan®l. meacephaland.. humile(Appendix 3). In addition a
summay 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 antdfunas (e.g., Human &@Go®96), compdition wit Nw Zealand natiant
species is urdik b be a njar &cor edrictinghe etablishment olasie ants ineW/ Zealand, ladtugh copatition
may be iportant in nativbres wheg natig ant abundance anémity is higher (R.ridapes. obs.). oF some
specieshe pesence ofter adentie ants in human-miedifemionments could lirhigit disibution (e.g.,
Solenopsisvita has serly edricted he diibution db. ichteri and.. humilgvihin he US (Hung &nigon 378;
Porter ¢ al. §88)) oreduceheir bances of eblishment. Hever, in mascasesie mairators infuencing
edablishment ireNM Zealand, shoulitgns or coloniesvarhee, ae likely b be climatic.

A signi¢ant elationship beeen maximum (and mean) gapeatue anddraging activiggrfoth dominant and
subodinae ants species indichkénpematue ather han irgrspecit cometition pmaily déeminedhe enpoal
activity of ant communities in opeendedin halzits (Cela & al. $98). Subdinaes ag actig oer a wider
range ofénpeatues (Cela ¢ al. $98). In Cabifhia,L. humilloraging activityasvedricted ly enpeatue athining
maximum abundance at baf*@téhd baitas abandoned 4t@tC (Holay ¢ al. 2002b).

Tenpeatue gneally contls ant colgmméabolism and activand gtemes ottrpeatue can kill adults or whole
colonies (Karkhinteal. 20@). Ovipositicetas can be sfcand myand occur at coolenperatues (e.gl,. humile
does nidlay eggs beloa dajl mean aerpeatue of 8.3°C (Mwell & Barberql3) quaed in &p & Re 20Q)).

A the local scalejepns maselectaimer sés © nes(Chental. 2002).

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

New Zealand has a cagpéate climat, and mosion-natévant speciestaslished herhae edricted nahen
digributions, witmosof he lewer Sodt Island cagihing oglnatie species (seetdmition maps imMZealand
information shée (wwweB3)). B adentie species canty esablished indW Zealand Weabeen collect
outside urbareass inbte coolerwer Nah Island and upper 8dsland (R. Hayupubl. da). Br somehis could
reflect a ldcof sapling, butie patm gneally eflects climatic liatiions. In urbareas, énpeatues ae elsated
conpaed wh non-urbaneit duedthe vamming décts of buildings anddaeas of corete —lie “Wban Heat
Island” dééct (Changnof9B). In additiomamo-egulatd habits whin urban eas (e.g., buildings) camvadlats
to anid outdooetrpertue extemes Y braging indoewheretpeatues ag bo hoor cold (Gion eal. 200).

®)
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

C12 Speat inbrmation oM. desucor
No spedd inbrmationelatingd deelopment aorging irefationd enpeatue vas bunddrM. desucor.

Theisk b Nw Zealand might usehédl assessedrrhe disibution dfl. desucorin Heaii, wher it isedricted b
the dy laands (< 900 m)giRer 294). This iyandicat hat Mw Zealand ot coldofr etablishment outdsor
Ant speciekdt occur in Waii's colder moairtous &as (900-800 m, Bimer 294) includ®heidole magephala
(whit has aew edricted nahen digribution inélv Zealand (Appendiadjlineptiema humiléinephema
humilealso eends i he dy subalpine communitieswaiHE800—-Z00 m (Bimer 994)), and itseW Zealand
digribution eends it he Solit Island (Appendix 3).

C13 BIOSECUREsi=al

62 localityecods were usedof he assessmentbfdesucor (Rg. 4). Climajpaaméers used ite anakis ae
defned in Appendix atild ange daa suggd New Zealand ot cold witno eedap in mean annwatpeatue
(MA), and mean minimempértue oftie coldésnont (MINT) shimg oglsomevedap wit nothen New
Zealand and ctelsaeas intte souten Nath Island (cqrae @ble 5 & 6). The rathvinducedang aetlaps
with mosof Mw ZealandrfMA and MINTg(F5). This is dodvib outlies: collectioecods fom &nnessee
(Ceighon B50) and London (BoltB87), whikh ae almascetainly fom head buildings, lattugheiv deails ae
gien.

The nagv+ insduced (non-urbaage shas no eelap wh mainlandeW ZealandifMA (. 6), xep for he
Thee Kings Islandsefap occwrbr MINT gnivih nothen New Zealandapbur gssue (VP) shas a lav degee of
similaity wit mosof Mw Zealand, and mean annualasbéion (MAS) siscsimilaty br all buhe leer half of
the SotitIsland {&. 7). Rcipiation (PREC) iskaty bo high in sdubegen and alpineeas. Qter climat
paameers shav high similgr wih Nw Zealandale 5).

Climat summar

The gneal clima summarbr he intmationalang oM. desucborindicags lav simildy b New Zealand, piau-
lady corpaed wiiL. humiléHg. 8). Climasummargaphs & less usefhlan individual climdders, as corag
between species amgjions ofédd Zealandealess\édent.

Climat math conclusions

Monomadum desucor oiginagd in Asia, andhaltigh @ony hae limied collectiorgods fom its naévangg, it
appeas b be adpical/subtipical species oatg in @as of modse ainkll. It has been wdiibpesed o
similar climas. xailable datfom clima&t mathing indicas hat outside heat buildings summar Mw Zealand
will pobaby bedo coldoirM. desucorbiood 6 deelop and populatioade maiatned. Noxpeimenal daa vere
found orenperltues hat limit delopmenbtba& up conclusions Elimat matbing. The BIOSECURE assessment
probaby aerstates he isk br natie habiit (sugeging somevelap wh he Thee Kings Islandstesdoldés
recods, wh he tw enpeate indooecods emaed, e also @m urban eas (e.g. eRh (\dn Shagen ¢ al.
1993), and Durban (Bol®87)). In A&em Aidralia his species is abundant in andcibuildings iogrcal
nothen aeas, but is less abundatitdusoii. A small population iatdshed inelRh, butdkes all summer t
build up in numbemd is mdhe pesit is fuher ndh (PDais, pex. comm.). It hag edablished ftlrer solt In
urban aras in &v Zealand, nesng beeadricted b pemanenyl heatd buildings, posgitlih someofaging
outdoas on hiodas. It is capable ofvéving, at lesnpoariily, in €npeate climats whin cortantly heatd
buildings (€ighon B50; Bolin B97), but it is h&nevn ifieseecods epesent penanent oetrpoiary esablish-
ments

@ BIOSECL )
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

Table 5Corpaison of climapaameers br natie and iniducedange oMonomaum desucbor.

Parameer n Mean Minimum Maximum
Mean Annuanpeitue (°C)

Natie Ringe 16.0 25.4 16.5 27.8
Intoduced &g 46.0 24.0 9.3 27.9
Intoduced non-urbamae 43.0 24.4 181 27.9
Minimumenpertue (°C)

Native Ringe 16.0 17.4 5.0 24.8
Intoduced &g 46.0 16.4 -21 241
Intoduced non-urbamae 43.0 171 5.7 23.7
Mean AnnuakEipiaition (mm)

Native Ringe 16.0 2194.0 1402.0 3059.0
Intoduced &g 46.0 1504.0 89.0 2932.0
Intoduced non-urbamap 43.0 1493.0 89.0 2932.0
Mean Annual Soladigtion

Native Ringe 16.0 16.4 14.3 19.6
Intoduced &g 46.0 16.9 9.9 221
Intoduced non-urbamap 43.0 17.2 13.9 221
\apour Rissue (milliba)

Native Ringe 16.0 25.3 15.0 310
Intoduced &g 46.0 21.2 8.0 29.0
Intoduced non-urbamap 43.0 21.6 9.0 28.0
Seasonality afripeatue (°C)

Native Ringe 16.0 5.2 14 15.7
Intoduced &g 46.0 8.9 12 235
Intoduced non-urbamae 43.0 8.6 16 23.5
Seasonality oEBipiation (mm)

Native Ringe 16.0 344.4 101.0 754.0
Intoduced &g 46.0 189.3 19.0 448.0
Intoduced non-urbamae 43.0 1921 19.0 44.0
Seasonality adpour Rssue (millibas)

Native Ringe 16.0 6.8 2.0 18.0
Intoduced &g 46.0 8.7 3.0 19.0
Intoduced non-urbamae 43.0 8.7 3.0 19.0




INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

Table 6Rang of climatpaameers fom Nw Zealand (N 861GRIDS at 0.5 megesolution). Caecluding
digant islandrgups (Chiam, Bountintipodes, Caell, 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 ASSESSWBRNdmoum desucbor

Hg. 7 Similaty of natev+ non-urban oducedangs oMonomaum desucbrto Nw ZealandrfMAS and. VP
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

C2. Potential to establish in protected environments

Monomaum desucbr, of topical agin, has demdaraded its abilitg esablish in urbareas in a number of loca-
tions, but witho eidenceof spead ird dher haldits, pobaby dued climatic linaitions and/or cqaition wkt
natie ants (e.g., Hangd (Batin B87), Rith (PDais, pex. comm.), and ar(Dgup ¢ al. 2000)).

C3. Documened evidence of pdential for adaptation of the pest

Behaioually, M. desucbrcopes witexteme énpertues ly nesng in pemanenyl heatd buildings. This use of
buildings nyaalsoafect its arbeal habits in non-urbapital locations (dat al. 90) as ide casef dher
urban-buildingvading &inp ants (e.dglechnonymex albipeandiapinoma melanocephalWay & al. $89)).

Monomaum desucorappeas b hae limied abilityotcorpee wilh dierse antadfunas iropical locations. Wehigr
occus outside urbareas in its imducedangg, it is a minor membdreohbn-urban ant comm(ady, \Ay & al.
1989; Jdé ¢ al. 90; Ve & al. $98; Ballmer 2003).

C4. Reproductive strategy of the pes

This anbims lage pojgyne colonies in urbaasr No mfation as dbund indicatiniget size of riesn wpical
non-urban locations eferences commingM. desucor colonies undgr buddingut he obseation ofhte sl
spead of an edation a@ss aive ace blok in Davin (B. Himhann, per comm.) anllet pesence of multiple
queens and manessies hat appeao e unicolonial, segig)budding does octugtial fights occupossilyl
allovingV. desucbrto dispese locafl (B. H&hann, psr comm.), biie elatie inpotance of sdiy qieens wit
budding and human-dssdiglispeal in its spad is unkam. Wged dispeal mg allav he anta dispexe whin
urban aas if suably heatd buildingseapathily disibuted. The close associatibisdrit witurban eas and its
propensityotnesin a atiety of locations, at leagopical locations (B.fhainn, per comm.), suggs pdential ér
human-assid dispeal of geens or whole colonies, as conronow wih Linepliema humil@uaez eal.
2001).

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

No eseath inbmation &as bund orhis aspect dfe biology bf. detsucor Budding and human-dsdislispaal
are pobaby he pimay means of populatidalshment inweeas, andauld equite verkers accoipanied Y at
leas one geend be anspaed.Whiletis species doesthaufial fights,lie capacity aiepnsa bund a nés
independenthas ridoeen coinfned Woikers alone arincapable aiuinding a menes(Holldobler &ilgdn 290).

C6. Likely competition from existing species for ecological nidhe

The msence &fl. desucorin urban eas maeducehe digrsity of ther ants (Lee 200@n¥est & Chéex
2003), buthtese widies a in wpicalather han énpeate climas. In&lv Zealandhde ae curenty houghtda be
one natey(M. antipodunand tev adentie specied. phaonisandlecdnonymex albipgsthat netswihin build-
ings.Monomaum antipoduimas nobeenapoted as abundant, e ther tw species cagaih high densities.
The digbution dfl. phaonisandT. albipess patiay witin urban eas whertey ae esablished, it albipes
moe widespad hanM. phaonis Monomdunmphaaonishas oglbeenepoted fom lage centlly heagd com-
mecial buildings (e.g., hedpjiM. antipodumedominantlfom esidential ppeties, and albipesiom bith
residential and comai@rpopeties (R. Hés, upubl. dat). It is uncleahif patiay digibutionsafect liméd
dispesal abilities dre limid aailability of salile ndssies. BitnM. phaonisandl. albipeswuld be ldy
conpditors br nesng seés whiM. desucbr, and occur hiih he same ant communitiesvblse(Lee 20D, but it
is no clear ihky cogig on lhe samedes or viin he same buildings

@
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C7. Presence of natual enemies

No epots of natat enemies BF. desucborwere bund, and &blishment ireN Zealand is plilkely b be hinded
by dher ant species.

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

Thee ae nowutine gatments of paeas hat wuld deetasehie tances of suval oM. desucor. Teatment of
incusions ofther imasie ant species in armliad pds, or sis of &ight unloading, yrtaae little ipact onhe
suwvinal of ne popagules agaitment is typigatiutdogrand ndamgeted b species nasy andofaging indosr

Exiing imasie ant sueillance in andband pas vould oyl déect an incsion oM. desucorif hee isdraging
outdoas (unknon iftis will occur some dege in summer) as neegileince is genty condued in buildings. Its
indoor ndéimg my inpede e déection of an insian ofhis species. Anegdtions in buildings afen teaed ly
pes contolles, but specimene aeldom ideieidl (hee ae elatiely Ew ecods in Bv Zealand’s entological
collections M. phaonisandT albipesn buildings, laftughtte lattr species is widesyrin urbaneas of &v
Zealand).

Sureys wihin head buildings at gand &msitionahtilities mabe necesyab deect his species. This/rakso
be he casef eher prdominantitopical specidsat ag lilely b be closglssociatl wh urban buildingséyt
edablish her(e.g.Tapinoma melanocephglum
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(D) LIKELIHOOD OF SPREAD AFTERABESHMENT

An ant’s pential® spead deemines he giikly its enilonmerdl and economi@iaat isxgpessed, and Waeady
it could be camed.

D1. Dispersal mechanisms

Thez ae hree mehods of disped hat, combined, hdie sprad oM. desucbrat localggional, national, and
intemational scales. Msignitant is human-medihtlispsal, witout whithe ant maneer hae eadied its

curent locationdlonomaum desucoris a ‘anp’ ant (Holldobler &dh 990), enavneddr tanspa@ation via
human comnoerand &de. It is assoeidtwh a wideange of &ight types (see sectiaridghti€ation of pential

pahvays), making it filiult © tuget ary paticular pinays.

M. desucbralso spiads natatly fom etablished colonies in ays: coloy budding (B. fo&nn, per comm.),
whee aieens alk onda accomanied ypvokers b a ne nelng si; and wieg dispeal of insemirat gleensa
uninéged aeas wherhey $art a nev coloyy This l&it melcanism needs e coimmed (B. Hofiann, per
comm.); it is mdiely colop budding id pimay natual dispesal m#hod.

D2. Factors that facilitate dispersal

Natual: Budding willdik occur ilé &pansion phase of a golamerhe ner voikers and geens arbeing pr
duced andailable ndimg space becomes limitingrbésice of coloniey mlaoakiliate meement or all or par
of he colonb a ner location. This disalewill Iy be eer ely limiéd dikances, and ienpeate aeas naony
occur whin buildings. The aenoe of wiad dispasal, ande ability of salif aieensa bund nds (houghhtee

is nd et conclusiveridence olfiis) wuld geaty aidhie ants ability €sablish in patdy disibuted sudble condi-
tions in &v Zealand (dueunsugble conditions outd)oOccwnce of wiad dispesals wuld mak eadication of
an incwion mut mee dificult, unleshé incugion was bund befie nugal fights and successftalgisshment of
ary n&v coloypoccued.

Atificial Commee has cldgrhelpedts ant become wyddispesed tpbaly, and its habit of tieg in close asso-
ciationd urban emonments helps digadr Human-meediddispeal of colonidsat hse meed ind pa plants,
congines, ubbish bind®, is pbaby of geaed inpotanced he isk oM. desucbrbecoming widesad witin
New Zealand. The cessationerert of goodshivitan incsion zoneowld be itical b he successfubdication
of his species.

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

The oglinbmation orhe ate of srad oM. desucbrwas he obseation oftte “slav spead of an edation
acoss aive ace blok in Davin” (B. Himhann, per comm.). This ant is@dal species anditable climat
infomation suggs it is unkly b esablish outdo®in w Zealand.dduction of wiedydispees, and independ-
ent colonbunding, ould ligly allov he antd spead seeial kilomiees agar in urbaneas andrid sudbly heatd
buildings. Mement kgeen urbaneas wuld ligly ony occuhtough humamediatd dispeal.

Curenty no baitseegisered hex b use in an insiam gent, but if Ano® (ganular bait camhing
hydamehyinon) isagitered br use agng \aious imasie ants inéd Zealand, its usaiaggM. desucorwould
likely educe its spad (see section@l
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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

This species hateptial@ esablish in urbareas, buhiese gneally hae lav natie biodesity alues, andhé ant
will pincipalf bedund in buildings. It is comsidéglyl unligly he ant will &xblish outside urbamesr dueot
tenpeatue limiations, anden if it didhee is nowedence iainationajl hat it wuld be a signdnt coponent of
the inetebate community

E12 Human helalelaed inpacts

This species doesappealotging, but has beepated b bie en mass and could be aicigminuisance if éev
to esablish in head buildings. The aagés in l@e number indsand can be abundartdd femises (Lee
2002). It mbaby vould hee a ole inlie spead of micoganisms in kitens and comroiat 6od pepaation aas
(Smih 1965; Lee 2002), as dioer buildingveding antsdier ¢ al. $93). Theris e ptentialdr his species t
cause housiesk hrough damago electcal egipment as has begpoted in Ndnen Végem Aigralia (Dais ¢
al. D93b)).

E13 Social ipacts

Egablishment is miditely in some urban buildingpul®tions maake someegas b build uptpetiferous leels
due ¢ subotimal ¢énpertues, and in someas maemain aefatiely lav densities, as apgdabelie case in
climaes vamer han lw Zealand (e.cet (P Dais, pex. comm.))oRgers vould éed on anbod ldfout, and
thee is a highdikhood of danep electcal egipment. dpulations willdik be stitienty abundant in heat
buildingsof pesconiol meases b be inggated, paiculaly in commaal pemises whepoduct coamination is
a concer.

E14 Ayicultual/hoticultual losses

No irdrmation as dbund indicatingetit agcultual/hotticultual losses causedvih desucor. Hawever, esablish-
ment in comno@l pemises shcas hdicultual pocessing plants coeklit in pduct coatnination, ankée is
also ptentialdr elecital damagb hoticultual mahiney and rcessing plants.

In dass housesoying &sh ppduce otdners he ant could be atpé#ing piers, cop corgmination), butis
could be et by pedation oftieer irettebrtes hat could be pegJde @ al. $90). Emblishment iadilities wit
capive animals (e.g., mediesgach labaatoiies ortiden &ms) could ka dérimenal inplicationsof cagd
animals as déatof cagl ats hae beenapoted (Myorl922, cied in \&terer & O’Har2002.

E15 Bect(s) onxeting poduction pictices

None & breseen,tber han he inplemerdtion of ant conltshoul. desucibrbecome &blished in urbaeas
whee Technonymex albipesrM. phaonisae no aleady a pés

E16 Contl meases
This section usesiin&tion &m aeviev of baiting/I$anle/ 20@.
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Diect teatment andsidue applications usegkotyrty pesconwlles in commeal andesidential ppeties in
New Zealand managjinggations of albipe®rM. phaaoniswill ligly hae some ffct oM. desucor. However,
as br mosant species, killihg tpeens using baitdes ky b efectie managment (@nlg 2001).

Bait maix (attactant + caier) Held trals in Majaia usingbd atactants dund peanut beitt(80%) as srondy
prefered aer hong (20%)yiM. desucor(Lee 2002). Lee and Kooi4p@8ommend usingtpin or sagrbased
attactnts in baitagetingM. desucbor.

Davis ¢al. (993b) dbundlie sgbean oil ohe car-git-bait maix usedfS. iwvich toxic baits is atttie M.
degrucorin W¥gem Aigralia. Indod peferencedds, plain wieitbead poved b belte masattactie of aang of
food type®M. desucbor, and as usedtmondr ant activity bef and aér teatmentsewre applied (Ds éal.
1993b).

Toxicants and comwial baits Dais ¢al. (993b) tialled seeral commetial ant baits @wdopeddrS. iwvich based
on sgbean oil on oegit-bait maix: Fiton® (sulfimmid); Ascend® (abamectimgd® (Enoacarb); Amd®
(hydameéhyinon); and Bushter® (baic acid inrgund slimp ofal bait mak). keld tials (2—3 ha péo monited
for 6 moiis) shaed iton®, blloned ly Ascend® and Ao®ir vere he molsefectie ant baits, Wwiant abun-
danceaduceda almaiszen (Dais ¢al. 993b). Aleas 6 morits contd oM. desucrwas abieed fom one
application oirfition®.Monomanm desucor did nbpik up ay ofhe Bushadker® or ard® ganules, antiee
was someecaely inhe Ascend® plater 2 wels (Dais ¢al. 93b). Haever, whilehtee vas an urgaed
‘contol’ pld, hee vas noaplication imis feld tial, making it fitult © inepret the esults.

The ditacy ofiRiton®, Ascend® and Ao®imas alsceted ineplicagd labatory trals whM. desucor
colonies (& ¢al. P93b). AEr A das, all watments pved egaly efectie at killingokers. Haever, Amd®
caused sigitanty mae queen mdaality (75%ugeen maality) han bhe Fiton® and Ascend® (Ba¢ al. D93b).
Fniton® (sulfiamid) has subsemty been witdawn fom he US migat sincelte Végem Aidralian als.
Thezore, Amd® (highgspeen maality) isite mosefectie of he aailable comneal baitseged ly Dais ¢al.
(1993b). Theidits esuled inhie egisration of Amal® hroughoutusralia ér he contd oM. desucbr (J. &n
Scahgn, pes. comm.; Midkherpes. comm.).

Seemal of he mar ecent comnal baits delopeddrS. iwict contol, sub as indacarb andbse coatning
insect gwih eguladrs (IGRs)owld also By be candidzs br he eflectie contsl oM. desucbr, alhoughhtey
hae nt beendgded.

At leas three brmulations caaihing .B g/lkg tydemehyinon (Cax Ant Kil&@wular witHydrmehyinon; Gaards
Ganular Ant Balislane @nular Ant Bait), and oneagung Q g/kg lydamehyinon (Maafce Ganular Insect
Bait) ag egisered br use agns M. desucborin Aidralia (wwwmet8) in additioo Amar® (7.3 g/lg
hydamehylnon). These baits alsoacommendedrfuse agng Pheidole magephalandSolenopsieqinad,
or ants iregeal but manspeciesonld nbfeed onrgnular baits (e.Baratrechina lonicarsandLineptiema
humilg.

E2. Indirect effects
E21 Efects on doms and xpot makets

Edablishment at a pand subsagnt gpot o anther coungrhat does ndae his species, could leadhangs
in inpott heah gandads 6r NZ»@ot goods.

E2.2 Brionmerdl and ther undesid gects of coral meases

Thee hae been no docunezhtases of &ise nonatrget efects asing dacty fom he use obtic baitof contd
ofM. desucbr. Hewever the baitsscommendedrfcontl will beokxic © dher irertebates hat consumbkdm.
Thez is no documedteidence ofsisance of gmnantd pescides.
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(F) LIKELIHOOD ANDOBISEQUEGES ARLYSIS

F1. Edimate of the likelihood

F11 Eny
Monomaum desucor curentyyhas anedium/highsk of engr

This assessment is based on:

* M. desucbrhaving been modety fequenty inerceped athe Nw Zealand loler ingcent timesrét
recod in 897 and aotal of 9 imtcepions upot Mach 2003, and2lfuther irgrcepions duing he paod of full
repoting). This species is alatiely fequenty inelceped athe Haaiian andu&ralian batess.

* intercegion ecods indicating abiliytbweway on a widanety of commaodities.

» dispesal being ipnaily ly budding, colonies beingyypo, and posgibloyjdomus, and mobile. Itsieside
buildings andher man-made objedtsjarkistics hat ppmde he hances olgens witvoikers being
transpaed.

¢ M. desucbrbeing widesad inite Rcifc — a higlsk patvway br ants eaing Mw Zealand.
Dat detiencies:

e na all ants iaceped athe Mw Zealand loier a& epoted and it isdilk enty oflhis species is urettr
matd (aswadent Y he in@ase in iaicegion epots duing fullepoting). It is halvays clear in Etegion
data if cates oher han wikers vere inerceped.

F12 Etablishment
Monomaum desucor curentyyhas anediuniisk of éablishment.

This assessment is based on:
* awailable imfmation sugging his topical species is hightligly b esablish outda®in Mw Zealand.

* M. desucbrbeing able e$ablish irehpeate egions in close associatibrhe#td buildings, andlsuc
habiats being in closexmmityd pots of emyrand &msitionabtilities.

* asinte matd geen or augen accquanied pwoikers beingequited br successfulttallishment.

* it being unély b encourt natal enemies; heer, thee vould be coptition fom ¢her adentie antshat
occasionalloccur in buildings in urleasar

¢ thee being nunmars pdtvways fom Rcifc neighbosibr budded coloniesative in ldw Zealand inita f
repoductig date. Hoever, ony a sirlg q¢ieen and no coloniedritabeen etefed athie dw Zealand loer
up b December 200

* sureillanceatgeting of ther imasie ants (péculalyS. ivich) being inéifient at dectingkhtis species as it
will liely nesindoas.

¢ Amdo® (or egialent sgbean oil on awcgit matix bait coaining ydamehylnon) being@ed efectie
acping this species indtalia and its useteat an incsion wuld educe ltances of eblishment.
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Dat defiencies:

* thee ae no gpeimenal dad on deelopmerat ates ordraging activity @lationd enpeatue. The climat
assessment is based on coatiadeof climatesmaes fom knan siés of dablishment bf. desucbrand
consideng its disbutions in Maii and édralia.

¢ thee ae no dsblished ptocolsdr successfubdication of adarincusion ofttis species.
* itis uncleaf. desucorqueens cantablish nds independentl

¢ althoughacoded in heat buildings ienperte locations, it istkaaevn iM. desucorhas dablished in
these locations pementl

F13 Spead
Monomdum detsucor has dow/mediunisk of spiad fom a sit of etmblishment.

This assessment is based on:

* areas of &lv Zealand consateclimaticglsuible o spead irt being\ailable, ditough lingtl b heatd
buildings in urbaeas.

e suiably heatd buildingsifetablishment being pefcdisiibuied edricting dispsal ly natual means.

e cololy deelopment beirgatiely slov It is li&y sub-djmal énpeatues willedrict braging outdaand
the ate of colgndeelopment. This wittred he peapd fom colonbundingothe poduction oépoductigs
and colonies offatiént size undego budding.

* colonies beingraily spead inadrtenty ty humans.

¢ isolaked urban populations ableetcoritled dectiely using Anw®, whih vould fuher educeates of
spead. Small populationsisfant in comros pemises might go uroeal.

Dat detiencies:
¢ the types of buildihgttwuld be sfi€ienty varm br his anta esablish in arunknan.

* thee is a ldcof @peimenal dah ontie colondatus (size and ali@ueshat pomdes budding in ymtne
species.

e itis assumed ugalkin he absence ofamfiation on sgad ingnpemte urban aas, hat geens wilyfb
locations andtablish nds independeytbutliee is no dato bak uphis assuption. Coaimation a®t
wheher lhis species canuid neds independeyntls needed as it has gignifimplicationsof he managment of
incusions.

F14. Consemnces
The consegnces ofi¢ pesence &fl. desucborin Mw Zealandeaconsidedlon/medium

This assessment is based on:

* thee beingefv medical conseces of eblishment &4. desucbrdoes nioging or spy bimic acid, but
has beerecoded biting people.

* M. desucbrbeing a iy signi€ant nuisance pasdoas. It can ke signitant consegnces irims of
propety damagy(paticulaly elecical egipment), whicould bever and alwe inpacts of crantly esablished
species. It malso be an occasiondlipeasommeial pemiseshtough prduct coatnination. e contol
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would likly be initiad agwheg it \es abundant.

¢ M. desucbroccuing in similar situatiag t phaaonis whib in lw Zealand epoted occasionglin

hospials and comneal buildings.

* it being consigeretemey unlikly hee will be @onmerdl consatenceswen iftie ant doestablish in

natie habdts. In dpmal climas, his species istrzologicgldominanpging in Yo numberand ¢én being

displacedybdher ant species.trideenal inpacts ha ony beenepoted in urbaness.

Dah detiencies:

e although itas pediced hat pesconiol vould likly be initiatd agwhes tis ant as abundant, it is unkno
what conditions in urbaaswuld ppmde athinment of high population densities. ylimsenikely occur in

lage, cenally heatd buildingsdilhospils, han in domts dwllings.

F2. Summaly table

Ant species: Monomorium desctor
Caegoy
Lilelihood of emtr Medium-high Relatiely commowlinerceped.
Mary pdential paivays.
Wde ang of ptential commodity associations.
Lilelihood of &blishment Medium Tropical species but caaldsh indostin
tenpeate egions.
Attractie baitsailable.
Lilelihood of sgpad Lavmedium Clima subogimal so sloate of inease
and sprad.
Some human-assissprad likly.
Redricted habdt (pemanenyl heatd buildings).
Good dpnsdr managment.
Consegence Lav—medium No irpact outside of urbaeaar

Clima¢ mg edrict urban ipacts.

A deailed assessmenthaf Kenadec Islands isdoed he scope dfis assessment.
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INVASIVE ANT RISK ASSESSWBRNdmoum desucbor

Table cDeails oftte feight typebat comprise ede catgoy andhe catgoies (HS2 Chaps) usedot classify
incomingdight inhte $atigics Nw Zealand dditase (soce: atidics lw Zealand). Dégion of cagoies

provided inable d.
Mode of ainspar Type of fight HS2 Chaers
Sea fight Appliances and rhexey 84-89
Fbres ¢c 50-63
Bulk &ight 25,7,28,3
Foodsuffs 2-4, 9-23
Fumitue/toys dc 94, 95
Furs and skins 41-43
Glass, camics & 68-70
Mdals, platics, aganic bemicalste 72-4, 26, 29, 32, 39, 40
Poduce 6-8
Wbod based galucts 44-48
Oter All emaininghapgers
Air feight Appliances and maey 84-89
Poduce 6-8
Phamaceutical pducts 30
Medals, platscs, aganic bemicalste 72-4, 26, 29, 32, 39, 40, 83
Glass, camics & 68-70
Fumitue/toys dc 94, 95
Fur and skins 41-43
Foawear 64
Foodsuffs 2-4, 9-23
Fbres ¢c 50-63
Oter All emaininghapgers
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Table dDesdption of cagoies (HS2 Chayps) usedot classify incomiraigint inhte $atidics Mw Zealand @at
base.

Cakgores Desdption

01 Animals; bBv

02 Meat and edible meétlof

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 akdiit or melons

09 Cofee, ¢a, ma and spices

10 Ceeals

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

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

13 Lac; gumssgins andloer 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 otleer pas of plants

21 Miscellaneous ediblepaiations

22 Beerrges, spits and vinag

23 Food induses, esidues anchges 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 dalbses; mirer
waves

28 Inoganic bemicals; ganic and inganic comounds of @cious nials; ofare eath
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Catgoies Desdption
meals, ofadio-acterelements and ofdpes

29 Omganic bemicals

30 Phamaceutical pducts

3 Fettilizes

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

33 Essential oils aedinoids; pimey, cosmic ordileé pepaations

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

35 Albuminoidal susces; moikf sarches; yes; enzymes

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

37 Phdogaphic or cinerogtaphic goods

38 Chemical pducts n.e.s.

39 Plasics and &clesheeof

40 Rubber and t#clesteeof

41 Raw hides and skinthéw han fuskins) and lder

42 Atticles of |elagr saddlgrand haess; &vel goods, handbags and similaires)t
atticles of animal guhéw han sillkom gut)

43 FRurskins and tificial furmanuwctues heeof

44 Wbod and #cles of @od; wod barcoal

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 (vase and sap) paper or
paperboar

48 Paper and paperbaiaaticles of paper pulp, of paper or pagderboar

49 Pinted book, n@spapes, pictues andther posducts 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 aven &bics of papeam

54 Man-madddments

55 Man-madeaple ibres

56 Wadding it and nonewens, speciadms; twine, atag, ppes and cables artitkas

theeof
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Cakgoies Desaption

57 Capds and ther éxtile lbor ceelings

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; kni#d or adtheed

61 Appael and cthing accesses; knidd or athded

62 Appeel and ctbing accesses; noknited or atheed

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

64 Foawear cpiters andte lik; pats of sutaticles

65 Headgar and perheeof

66 Umbellas, sun undtlias, alking-sdks, seattiks, whipsiding @ps; and prheeof

67 Feahes and don, pepaed; and &icles made efather or of dan; aificial foners;
articles of human hair

68 Sone, plasr, cement, askies, mica or similar enals; aticles tieeof

69 Ceamic pyducts

70 Glass andagswe

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

72 Iron andtsel

73 Iron orteel aticles

74 Copper andtimtes ieeof

75 Nidel and dicles lieeof

76 Aluminium andiales heeof

78 Lead and t&clesheeof

79 Zinc and ticlesheeof

80 Tin; aficlesteeof

81 Mdals; n.e.s., ceds and dicles lieeof

82 Tools, implements, cutiespoons andifs, of base nad; pats heeof, of base taé

83 Médal; miscellaneousqiucts of base tale

84 Nuclearaacbrs, boiles, mahkiney and méanical appliances;tpdreeof

85 Elecical maginey and agpment and pgaiheeof; sounécodes andepoduces;
television im&gand soundaodes andepioduces, pats and accesss of sucaticles

86 Railvay, tamnay loconties, olling-©ddk and pas heeof; ailvay or imnay tad fxtues

and ittings and garheeof; matanical (including eleatrebanical) &ffic signalling
equipment of all kinds
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Catgoies Desdption

87 \&hicles;tber han ailvay or amnay olling ®d, and pds and accesgs heeof

88 Aicraft, spaceait and pas heeof

89 Ships, boats anoiating teuctues

90 Ogpical, phmgaphic, cinenm@yaphic, measng, beking, medical orgigal insuments
and appaitus; pds and acces&s

91 Clog&s and atches and prheeof

92 Musical itsiments; pte and accesg® of sicaticles

93 Ams and ammunitionjpand accesss heeof

94 Fumitue; bedding, matses, matiss suppts, cushions and simiiaffesi funishings;
lanps and lightingihgs, n.e.s.; illumetasigns, illumiedtname-ples andhe lik;
prefabicated buildings

95 Toys, @mes and spsrequisies; pas and accesss heeof

96 Miscellaneous mautbéied aticles

97 Wbiks of dr collears’ pieces and anig

98 New Zealand miscellaneomsggions
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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 communicationwatious @seathes. Rcods br anact locality arlatiely deihed aga ae pedominant!
used. é¢f he mainland ASome daton countgaods ae included (e.g., Call&€oCollins9®6) wit he county seat
used ashe da point, andif man islands gsence/absenceamfiation is athat \&s aailable. Datpoints ar
sepaated ind hose of imduced and natimnge. Vithin he intnducedang, ecods closglassociat wh urban
aras & identiéd and a sepde anajsis conduetl ecludinghtese datin ater ¢ sepate isks associat wh
urban @as and head buildingsom ¢her habéts. These dages ae submiéd 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 eals paameer (N mean, minimum, maximugryesentd or
natie and inbiducedang sepately.

Table AZ.: Global climasufaces used in BIOSECURE.

Abbreviation Clima¢ Rramders

MA Annual mean bétmortly mearenpeatue C)

MINT Meandnpegrtue oftie colddsmorth ¢C)

MAS Seasonality eitpeatue - absolatdiference in meaenipeatue béween he
wames and coldésnortts {C)

PREC Mean annualggipiaition (mm)

PRECS Seasonality okpipiation absolwt diference in mearepipitition bveen he
wettes and ded morits (mm)

VP Annual mean bétmortly meanapour mssue (kR)

VPS Seasonality @pour @ssue - absolatdifelences in meaapour @ssue
beween hie mashumid antie leashumid moms (KB)

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

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

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

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

Hg. A2L: Sylised epesendtion offte cowersion of put dad pointsa similaty scogs. (a) Thepiut deé ae assumed t
repesenttie nibe oftie speciesifa pdicular pameer (b) Thedguency disbution is dividedadrat sees of bins aigs he
rang ofhe daa, allaving appoint orhe dpbe & be copaed wi his disibution and gr a similiy scoe fom O (outside
the ang ofhe dat) b 10 (bin wit highdsieqiency of dat= opmal clima) (fgue modiéd fom a @senation of G.
Baker).

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

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

Linepttema humile widgldisribuied in ndnen 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 hee is mainal simildy or min&ll (athe high end), whic
may edrict its disibution (i§. A3.2).

For MA he clima inhe nati + inikduced non-urbarsisill sh@as considable gedap wh Nw Zealandi¢r
A3.3). Heewver, his mg be eerstated as 3 cold ouliciom natey habét in Chile (Snelli®g3), contbue b he
owelap of MRaa@ss solien Nw Zealand, ahés$eacods mg be a ddent species, dettonony of
Linepthieman Solt Améca is in need efision (ANd, pes. comm.).

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

Native eange daa suges mos of Mw Zealand ot coldorPh. megzephalawih aedap br MA onl br hie &r nath
of he Nah Island. Thigedap esults &m a sirlg ecod fom gasslandya highay in Ptemmaitzbug, Sout Afica
(Samnays @ al. 997). The nativ intsrducedang sugeds peentialang aetap wit Nothen NZor MA (k.
A3.4) whitesults pncipalf fom urbarecods, fom Sana’a ianven (Collingad & §ogi 1996) and ém an
impreciseecod fom “censd Spain” (Collirayyd 978). Masof he Ndh Island and céasSout Island is Wwih he
range of dat br MINTPecipiation isao high in stutedem and alpineesas, anchese a&as a alsodo cold (§.
A3.4). Oter 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 buth¢e is 8ll oedap br lage aeas of ntren Nw
Zealand.aRultsdr he ¢her climatpaamders ae he same agrfhe anghbis of natv+ intsducedangp.
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