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Response of an open-forest ant community to invasion by
the introduced ant, Pheidole megacephala
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Abmpraet  The inccodvesed tramp anr, Micdole sragucchboeh, 13 & well-krown pest of wweban acess and ceasrsl duns
scasystems m essteo Avstoalia, Unel 2econdy, csoblihnent and spread of I? megarspsala colonies bas been eegacdod
a8 hikely only in disturhed steas. [lece we desorbe the extent of a0 cstablizshed colony of 7 scgacerhalain 2 long
uncisturbed npen Forest near Maryborpugh in sondheast Quesncland aned compume 260 SO0ty 370I700E
with those of nearhy oninkested sites, Lusw bazhmg revealed dhoee distinet zones: [i) a zone worelly dominatedd b
It magacephada Car least L0 ha) whete fow other ant Ao specias were detected: Gl o xume when: & megecsphola Was
sbsenn and meoy other Aot species were found: aod (301) & oode wWhers opporianises (saecies o Clekenifer ansd
Meramecing) compeiod witlh P oreepseepfode at baits Fidfall crepping aver a B-month peciod cosulied o L2 specics
Teing recorded st the inlested site, compared with a cavan of 23 specics recerded ar adicining unintfessed fates.
Chver 9% of untys cevorded ba pinfalls a0 dve infrsted sive wrere 1?7 aecgacepialz. Mist notablye B ooregacethale had
complerely Jisplaced daminene 1alichaderines {specics of dndvsnemes )y silerdinare Camponocini (speoes af
Camponcius, Opirropey aod Pobriachic) aod other specigs nf Pheldolr which ure commun oL fierest si0cs

Key words: big-eaded ant, biedivigeity, biological iavesion, dusturhonce, Forest mansgement, Phodole mdgavgndails.

INTRODVLICTHOMN

There s increasing swareasss and concern abnol e
pedenlial Inss of Licediversity eesulong foom forest
MALLEEMSNL PISCTICES im0 Austrilin [Forest Dse
Thorking Ciroup 1991 Coomctwaewealth of Avecalia
19%2a; Commonwerlth o fusecalia 1992h). Loes ol
fucest baudiversily aeav be cawscd by acnivitkes such as
havvesting of mber prodoacs, prescribed barmng
prucoces und vattle prodocuss (Bearme s @l LR90).
Thaees ars acrepre:] Managament pracrices in Lopmbe
vercpara spolled pud dotsomared foesra of soetheqer
Qucensland. Howsver, some slamenes ol meeriebrale
bauclivessity in Lhese turests coay aleo b wnder threac
ram the ncroduced mamp ant Faudale aagacchhola
“Habricos].

Throophowr the worlld, inmoducTiens o exoie anl
spepies have been cespuasible e decbines i diversiny
arnd abundanys of natiee ¥ o spercies iz wellas of olher
arthanpods, The aotnrdoctiwn sad speeed of Soferagers
sreeieis (0 fee anc has severely impacred oniovero-
brate Sicdvessity in southeen TEA. Ar a Aeld stacon
i central Texns. for sxample, the spread of & zeovcer
has heun respomsible e e cedwotoe o anye ant daqer-
sing of T0% and of nanive anc ahundanze by HIY%

Wlarccipairdug aucner
Snamrasd for publizacion ke 11,

(lfaprer & Savignane 19907, Uhe diversine nl nther
arthroqncs s alio redoced by 33%.

o the island of rdadeice, the inbrcdd.saion el sub-
sepment spredd of £ seegece b o b mid-tuncoecih
foltuty, tesailed inothe 2xcerminacioon of v lapge Frac-
riven el the native ard Foww [ Haskie & Heshina L2337,
Mezidule megecaphada was o oorn completely disploced
hy lerepecinows fnombs (the Argrawoe o about 4
cerntoey larer (Hackins & Hatkine [94953). Bermudo hus
n sirmiler hastney of mitwl mvaeion by 2 omegocsndiog
follewsed by Lo Hashdie, cesiliing in 8 moreaic ot the can
species (lasherberz & Frane 1979 and & sowee reduc-
o wf indiecoeas ant divessite {Haskins & Tlaskans
AR, m Hawmadi, P oeepocephbaiz Ras bocome
ciowenched ar lower alomdes O ilson & TasTar 19687
ahiile [ Aamd duminales ol albtodes =000 i 6L
JBenver e ad 1900 Invasion by £ megrispkaia in
prrricular has been asseciated wath laces reducniona in
aol diveraary as well as of ogher ardhopod s, especially
bigerles (Reimer or & 1HIL.

Hreredole megecsphele (the bip-hended, ancl, is nonve
™ soyithern Atrica il [usboons & Huaskioe 1U6 % Walaoa
I Tavlec LO6T) and had Peen presens in Ausra'is ior
Ar L=act 100 vears O ryam 10125, DL Bas heccae =snal:-
hshied alowg the castern coastline of Ausralp CHiktin
L9 M) a5 vl as inoradban areas uf Darsan { Hoffimann
L4wd) and Porch (bdacer 1994 It shames many
kmawn coaits of momp onl speces o duding podygangg
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dispersal thenugh budéing without o nupial Hl.ghl: ansd
uni-cglaaliny ageocaied with o lugh lewve] of incer-
specibic aggress:nn {Jnurdan 14471, BExtablishmenl of
oy Adepeadent calcmy requiTed an inseainased queen
and ar demst 1k mimar werkers [(Lhang TWST3). Alinost
alywaye, such colenics are disperdasd by anthonpogenic
wacknrs succh ws achivities dwicscial ed with huiiean: sopie-
metee Twilsen & Tador L9677

The whive shapclersiics ave made 7 merecepkola
& serlbons pest of ehe wopics and subtropics (Lishererrg
& Krumw 1973%. In Australia, ic Jas onaly Been nocurded
i ke areas and coasal dune ecorrstems disoirbed
by human smpacts and assaciated with o depaupende
wdipenons ant faona (dlajer 1383 PResdale mega-
copials wean not thooghe te be copuble of eolonang
vt diaruibed sives with a dhmerae inwerebrare fauns
[€arsemslad= 14721 Howawer, cnee oilomes are 2siab-
lished in disturbed 2eeas they may spreed ine neachy
nuncistiwrbed vegsiation (Heleosk P3I%T), 2speciadly o
the abacnce of frduwsermer spp. (Hoffmaon &
Hnbhenhaus 19570,

Table 1.

TIn Aogese LYEE, we idendfied an escablished
M wggacepheia onlergy wathia 50 Mory Stale Foessr 1ear
Maryberaugh in cowtheasr Queensland (25725,
152730715, There were ne dbtauus o of Recent
digowebamee at the =it 2xcept for the presance of 8 log
exmzrinn track amd Lhere hwd Been mo hareesting of
npakaee thiere for 2t beaer 50 vears & Mo Staee Fomes
it typical uf the Jry scleupdviloos veecamon of cthe
vegaony, dewnioared by Corwkbia swrimeet speerted
auml. Sunevpoo adoropiivee Ceacy coobark and
Swcabpias fbreen (red ironbathd, and covers nppr-
Taagely 12 008 hu. Here wr deseoibe tee exeatr of this
ant ooy and s apparsnt eftacs on rhe criginel ont
crnmmuniby.

METHODS

Aot community sbructore

At snecies Tides aud sboodanoe weos deeceroined
by piddall wrapping ar the infssasd sitg and comparzd

Frelatve albnedsces ol anl functives] gronps, an1 spezies rickness and ane obordance at aninlesce2 gl and che plal

inlested by Mool mecacepdredn gy dehifined By padall noapping 21 Sr 3dane Seace Teesce, Cluzenslane

Punztnzal goawpe % zlerive 2hundonce?
TCH

L+ 5 Cos HCS
L ninlcited sl HiE2 36 f7s R
LE 242 e e 0.1
Lnbested sl b LLL N s (i

Bprora Spedes
i OFr M 1P ukumlanes richingse
2.16 16.0% La.62 GtO0B |SRES 2523
T LAT 1EY .08 1L.11 nui
2= | §HE |k o Lgs* [ P

LR Domanaam! Thalichioed e nrss; S0 Sl divacs 4 2amnnering, DS, Cald Climars Spacialiss; HCS, Hol Climate Spoanhsls,

Eag, 1. vlap ol S50 024 STare
Faccsl, ucermla-nl, alitsing
Lovcation ol vouobeated plocg
a~K) and plol wdepred Dy
Thiezats niepocerhkair (7P

-, -
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with ant species nichness and atondance obiaiced
o the same msnmer drun BE peardy aninfesed
sites [Pz 1) Bine picfall oraps, consisting of LE mm
witekna. JdiAmeter tesp tubes mseced nod permancnt
pnlhrvingd eblocide (PYWCY sleewes (Pdaier 1975], wle
cerablished By vavh sice. Fidull map: were opened lor
4 clars al each sive in darch, Auguss snd Noveaebe
L2997, Filall trepping is an aceephed SYSIemBsic means
of comparong cpageal anr faunas at @ numbor of
sitga, although it moy ondec-sample erypric and
athoraal species Ghasderzen 19015, Few toxa cold be
confidensly cesalved i speaies Level) instead, anes were
sncted Lo Awnbered morphospenies usmpg o veciticd
eelerense rellection edablshad feon other enadies in
the cageoar G Vandeewoude eesl |W9TR). Abundances
for earh speciems moa pabfal Tlap wers SquUATE-Cost
rmnsivmined o order oo pormalize data Noc statisticad
arabrsis (Southand 19746 The gansformed aban-
dunees of U pindall wwap dae were then soncoed o
preduce ¥ single mewar: foc cach sitz. As eemperal
eftects were wol a faeas of this analyss, he Jata hotw
te hres spmples wore alse sunnied.

Ant spomosce wers allesatsd oo Runctivea] groups
according v their compelidive inTeeactions snd hahiti
reyuimzmenits CAnderaen 1003, A hanztwnal group

.

Frd

T T R
Drav—Clorlyy similan iy

Fig- 2- Agzlomeracive dendegrum gliowing the amilarioe of
Al cnmruniri=s ac che eminlested a—=2 plors and the ploc
eered with Fheidole woyeceshain o1 an Sn ddary Sace
TFuesr, Qocensland.

profile was prepared Ao eie mean MLacie: Ahuwdinees
of anrs fiom nearky wnimested apes and this was
compered witlh the P omewecsphahe nte. An agplo-
mecatree derndogram #as prodeecd feom a Brey Cuertis
similacity motras, wsisg e unwgighted poair group
e AVeraEe ULie) meshod e order o derermine
the degree of similacioy Becacen the oninfesced sies ad
the P amepescpfeaie site. Speces cchoess, abundance,
the celotive abumdaees of funcriznal gerops 2l The
oucnler of fancrinnal groaps al the fested sier wer

100 -

BO -

21U

Aeauye abiandancy %]

20 A

] 4

Infaslgd ane

Lriflme1es olka

Fig. 3, Euncoangl praup poolile Qe plon indeazd wiah
Pheuluiy sugwsokaly comparcid with poafile o adiainiog phacs
in v Fesrad fprase ac & Pary Sk Forecn, Cueenslaod.
Ly Lopnnene Delichederizes (W 56, Sohardioue
Coanponzedun 101 TC8. Culd Chagees Speciolsss By
HeZE, Hass Climane Specinlsbs (M) 7 O35 Trepicol Climalr
Specialia oy O Coypiic Spacke OFE 5 AP Opproiunis
(714 M, Gieocrabised Myrmuwines (0); FF, 3aecalist
TPredarere (.
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coarcraced il the Saoe pacaoie l=es fecoan L wmlesied
nitan MR ane-wAy ARAlYE of mriAnce [R50 ).

The zpatial exrenr of e codony was asseased vsiog
tumn hwirs in Bevremher 1995 A e3ch bait sige, limer
was rushed aaay and alsror 160 o of o was placed
nn the groumd durimg the warmes: paco of the day
Lerweon 100 asd 134840 howra, Baics woere mspee ed
L b Buger. Initiadly, briss e spaced A7 190-m intsovals
aloe oo wlicieclvag Laoscers, IL geickly bocan
apparcng that the colomy was tad lagge 1o b qssossad
iny This faskioe and baars weze spaced ar 251 oieowvals
ulnng ezst west rrRNsects and /lsa ar poonr [aeztians,
Abuadanc: and identieacs of all ancs withoy 10 cm af
haits we=re recnrded. Anandenrs bar 2ach pot species
olsserved ac a paic was soosied 29 follews: 1L = 1 anl;
2= 2=Sumbs; 3= f Aantg; A =71 50 ants; 3 = 250
anis. Thuce obectvanons where e toral ssumber af an
irgdividwady nhsereesd vt o Spdt aees ess than 10 wene o
iciudod in te el

Crther site chavacterlsocs

Bunul wren omd the naember nf fress rer hectaTe wreTe
reeaseed by carablisliog dhava U 0S-ka subyedaes ar each
sater syhera the mitkall brass wars Incated and messring
Al sToime == Ik emn diaeoes ar begast heighe over back
leLhleonh ). Shrob cooer was celmelates vsing the
line inteycopr method by oocasuring e ovebange of
skrube =1} om o hohese b, long arensecs thar hisecmed
sach %-ha plon Grass coetl and Uie oo o
bare ground were ssiimated gsing Ll-mt aonadrats
placed vy vach pidfall. Srass cover and barc
ground in each quadmat wepe srarecd sing 8 manditicd
Thouaticy acale aa follows: 1 = a amagle aeturoeies;, 2~ rw

prourcences; 3 = scuttered (25% cover); 4 = 6 13%
mover:; 5 o= 1625 covers & = 285-33% cowver)
T o AR5 eaer; B 2 91 TRYS pivmer, O = 76 R
sover and [0 = 100% cover. A coner indey wae obrzined
Iy suzoociog the soome fur each guadtil, Soeils e
described om 1v-cm-diameter avpsr semples.

RESULTS
PFidoll trapping

Cwer wll siles, ¥t species ur muorphospecies wece
solleseed, Civar 94%, of the ance colleceed in pidall craps
at Lhe malesied sie were M megecshbaio, A ol of 12
Aot species from Fowr fanscional geoups wers recorded
ar Wee wrilesied soe, coangrared willa 2 mean ol 25 specics
from sev=n funcrionzl groops at the wninfesred eivss.
Svecic nchmess (F s T B < 00135, Lhe relative
abuncemee of Dominam Dolichoderines (£ = L1784,
P01y and the ooombzce ol buocbuenal gooops
reenrded (F = 1900, P < 0010 were cigrdficaney
lewer al the iclested sabei amd the relutaees ahundanc
nf Caenerahaed Myrmiicines [comprised wmestlv of
I niegucaphaty) was symihcantly higher (F = 8117,
F = 00010 (Table 1, An soondanes ac the infested
ale wias il Swmihcacdly differenn e thar ot ke
unintested siees An spgiomeracive dendopram showe-
g e elatancoilusy Betwesn iolf2sied and womlesied
gires (IMp, 2) shonss thae the woin’sseed sives had 2 simil-
arily L3 ek sather of =200, whiale e 12 segacepiiols
it hel A Druy-Coccis sintilaricy o ell othes sices of
less than 10%. The fwncbinal gooup protile of
nninfssred sices is compared wich the 7 gl
s in Fig. 3.

Tahie 2., “Surmmer ar e <pee s and fencstags relanse ahuedans: o Cppesienmty, Meidele samcatkair and sibec ane speiiey

foed Ll ] T Dol 3 Ted il 1 e TP mregcasassiotinn <o, e e oeodeebe soawe god wodsdle s ed Jooes gt 51 3 ame Stale Fonsst, Qievesland

Anne n Mo, vl gpeepes Nl T T T AL Llrparianiss {hars
M me _'I.]'.l.i‘lmlﬂ ool Th L 100 i) u]
InTermedia-e oo 43 12 ER n 12
Mo B megecriaiia ety 20 a 4z 58

Tamde 3, Econhesd Eazal aocd. aleciling. por conl shirul cover, woss cower crdey el ban: greund oedex o e plal iofesed
wirh Pliockde ol ool 18 wimelesbod sobes oL 50 Macy Stale Fonel, Quccnsland

Bacal arca b1 R X144 Sticub caver Cirass cover Bare pmouand
[ul':'-'lull IPAS R [T % iondes indux
Llo:nieered £imes 11.45 237410 309y 44,30 4
SR 0.av 21.74 L X0 kX 2.15
Indeerad sine 17,267 LB, grt 20,65 4300 Lot

s, MR ], T QO] R, sl sapmiidicac.
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Tuna haibng

Buivng cevgaled three disoner zones {Tahls 2, [Fig 41.
BT acen ntar l=asn LN e weas comipledzly doroared b
I megeczphal, & sbiown v e largs numhers of
I* mgmaceshals workers tecnrded a bais o less than
L o by this zene, an abondance score of 5 (=340 Artsl
was recorilegd 3t o ol bail. ard an alwsadaoes st
LE b (31-00 aiky Aan sevorded at 14% of ais. The
sl Spne wah phiaracieroed by dbe L‘:MII]J'.‘ELL‘ abamie
v I omeprecepbela, I this 2o & varier of Spociss was
observed nr bagts. F:.-]'II.'CiI\_"S EUTToT s high-, watk Jif-
[ereat anl gpecacs ofton deminoting ac adjscenr hrirs.
I am aren hete=en the 17 H‘!i‘r...-tﬂf:l.ll.'mf-ﬂ u&]l.'r:n‘_.' arnd thie
wamibieted aveas of the forser, snd Alsa st smAll
areas within the cnlomy huunndarcy, wens o eerrdaste
fuc2z Whese P vepaeepdiala andd CppoTrunises comperes
nr -he sAme rescocces. Vpooriunsd @il species
such 3z Oolereties Jmaber, and sp I Fapaeenizian
JHIERRILE ., fhapa g aod obneere wps) and Rilcende-
Semere meteiiva” @i obenved [(eeding al the samey
l>its as I megecephoia,

(Ither site chormoreristics

Hirsal mwren (5 = 20250, icees pee hocare (F = 00340,
abgub corer (F = 024, grass cower (7= {1010 wmul
Az ol hare growand (F = (k2] al the iifested e
wiene pul signiftcandy differenc to g ac thy unin-
tiasrech sites U [hble 35 Suals gencrally cabibied a suong
i contrast benwveon & (20 30 clayy nnd M
[=d5% clay’ hormnna und B homeons wers citduee snod-
crately ot swonghy azidic, One site (1) was classified an
a2 sndwesesl . Blioe siken, il.'l.l.'I.IJIJ.iI:I:E_ e aofeered s, -
seeaed vnoderstely asidic B hocizens and were ol
hed s redd ur brown cliccawesols, “Uhe nane eeimaining
sipes posesead strongly scidic I barisoms ared were class
sified as wrey, red ar hesswna Bociosals Jlskell 10w,

DESCUSS10M

eminund Tidichuderiong (pocic ol Jrdwrernees) ancd
Suboadinace Cauponodni O g species of Cempanonr,
Ppiyetezeis and Ogooropast control de stoocture aed
denarnca of apen forsst ama comamiLndi=s in soctheus
Cue=nslund theoogh et gaecessive beleviowr and
roonopelization of resawrces CAndarsan | 095]. When
1he abandacce o These groops 5z educed (by decreased
insalatinn a1 ground level, fn- sxamplel, Oppartamists
(e, specEs of Mbviodopmere, DonetrecHene., Oufeeelin
and Rircworing) becomme dominene SWamcdsnvoile e
w. 1937h).

rnzl oy i weas trousht dhns 1Y megeresdabs wowld
r estallishe e secsist i uodeeloebed covizoranens

with high anl speviss-ractuiess, noe didplace dominane
Dolichoderines Heserick (1907 repaertedl Lhe spread
il 1) apapaceplinie Leoony o Tighly distorbed lawn azes
e the adpoining foresz edps in urkan Seucd Doo-
“Ea THriskane, Quecnsland). Howewer, Dominane
Dalichcederinegs were still teconde=d in the saone pluts as
1 amrcpcocghale. Hoffwann 1408 acoued thee F
mesacepfaly did no spremd into opeo savaonads o
nrihern Awstralio doe o deaicareon and compsition
withy fridogprmey. [Iowewer, rhe ondence prescisned
here suggests stroogly tan £ meracendaiia have nesn
able o spresd substaptally e o Jung-undisturked
Forast and dosplace Doowmnan Dolichoderines at 65t
ilarr State Faresr. Ar l=asr W% amcl ar maoe s 43%
pboants rechoded e pitfalls a7 uminfesced sies were
Leminane Tralhchnderinas, an:d Sukaomlioate Canp-ol-
nhme were reccrded at 10 of the 18 uninfested sies.
The complets absence of Doaminint Dolecbssde ioes at
the nfizated s & Laghly anepical. feidnsermese is 1he
deminel am Esogs in open foress ol soodcase
Croeenslaod. Al oo tia goop ave faonred br agh
tnsalation b aze soll ecarcded o spolled guiw Eoresr
eyven atlet swovanopy cloture cansed by the long. 7erm
abecise of Hre (Vand=mwoade er al 19970). Altheogh
the mechanizin aof weeasicn by P owmemensahoia inra
ehis fnresied cire remains und=terminzd, o0 enayy well e

Flg. & Diigzrom af infested die w50 dace Sia6e Furesr,
oesnsland, shoadog the approximune arcs coouprsd by
Pleidals wepacepaatn Sdark =qading:, U incinesdiae mae
rcoupied by B reemacepinzia and Qppacianisis Cighs sbadiaes
rhe unirnfested surrounding aerz Cunshaded]), ITengscre
fdashed Linest, 0.0%-ha sab pleds Jomehsel, =k thieae
Arshed line] ond zullees Thewae sulid Jinel Seae eardacics
raarked with stipplicg zre cscimaees.
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pssocipr=d with some distwrbaonce Uisl 05 e oL
azpis tl.

Crnly SdppoTtomnists cemonsioated coeistencs wily
P mereepiralke, Opoorownists were the mast nbundont
aprs found in p1lful| Irips aller [* mﬁ:&ucrlw-:n:-u'ﬂ a1 e
uifesred sine, Ax ouna bains in che inTermediate 2ome,
they were phserved achvely competiog foF ceeources,
The abscnce of Leminano Dinlichoderines and 4uh-
ardinnce O empanolio, dad 0w redecosn b abodance
of widsgeoauws Generalised Mymmicines i thes pome may
hare poovided conditios swlabhe G iy vates in alyau-
danee of Opponunist species Tlowsver, the relatve
shundance of Cnportucises s bae olfcsced site was not
aignificanarly differenc from the anintested sites and this
suggests that I? megarephala has assunaed, ac bease pardy,
e funcaonal ole of Dominont [Helighederines and
Mubnrdinoes Campemeting by cooceallung e alvwn-
dance of Opporminists. Funzrional dnrersine wns ol
recduced wt the inlested sie Mo Solardinare Cam-
poacrin, Cold Climare Speciglists, [lot Clhmale
Spmcinli=ts, ur Specwtised Predator were oecorded ac
all, sugpescing that 7 mesgrcenirin displncesl them alse.

bdea site variable we onewsuecd appeausd w b corvel-
apd with the differences in A comomsLnity siruciare
ar rhe infesced sate. Besal arca was ligh comsaed with
thar in wnindeseed siges and e oumber of itces per
hezore wus Lo, bol nel sgroficandly s In fac, these
charncrerisocs reflect dee long pericd (= 30 years) sance
timher wus selectively hacwected Boan e cempart-
rent. Sheoals cover, gracs cover and tha amoewat of base
granrsd wers il semilac o e wsedeaned gsieed and deere-
fore were nor facrors implicRred in ahe changes we
nbserved. "Thas study decroisieaies diat 7 oseegacepfal
Lrvrasions 0 open forese of soucses; Chweenskand have
the capacity Lo reduce burest ioewcs Lebane Diadiveraiy
drwimatically by aleering am community dynamics.
T compl=ie ahsence of Teamimant Dobchodeunss,
Subaudinece Cemponorini, Elot Llimate Specialises,
Cold Climare Bpociuleits, and Sprecialired Predarors a1
the infesred site indicares thar "typical’ onk cnmmunaty
sruchure and dynum'il: g ]l'.lﬂ..'b"'E'.l.' cuaet there, I
Ui lghe of the dispereal ctrategy of ' meaprsefidale
fhudding o oewly  tnseccmaed  gueecns @ the
pacent codony:, inis likely dhet this cobnng will continoe
ro spread, durfher allenng el coavuielnicy STrucTore,

Yoorors for the incroducticn of i7 sergacerhaba o nea
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