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Dominant Ant Species in Four Habiras in Hawaii

{Hymenopters: Formicidae)
by
Ranix Kimehenbaum' & T Kenneth Grace

ABSTRACT

The Hawaiian Iilindsrepresent one of the few ecosystems in the wodld thae
lacks nacive ants and thus represencs 3 un ique enviconment in which ro study
invasion hialogy. In the cousss of 2 study of behavioral interetdons among
iwasive ant species, we collected the most abundant ants from Fous differ-
cat ficld sives on the fslands of Oshy and Hawaii, One year afer the original
cotlections, we rerurned to these sites and again surveyed che dominace ant
fauna. We hypathesized that che specics showing highest levels of aggression
in laboratory asssys would continue to be most abundane 3¢ their respective
collection sites; and chis proved o be the case 25 three of the four locations.
Phaidole megacephals, Linepishema bumile, and Wasmanmia ANYOPIRCEALS
were cach most abundanc in both 2005 and 2006 at thei respective collec-
ton sites, while Tecmamyrnees albiper was mare eommon in the second vear
than Araplalepis graciliper (the major species collected 2 year eadier) at the
fourth locatian, )

Ky Words: Pheidale megacephala, Linepithema humile, Wasmannia gu-
ropunctata, dominant anss, Hawail, dominance related m aggression

INTRODUCTION

The Hawaiian Islands represencone of the fewecosystemsinthe world thag
lack native anes (W ilson and Tarlor 1967, Relmereral 1990}, Approximataly
43zt species have invaded Hawaii, and aboue halfof these are prominentin
wrvan, agriculiuml and nawwral environments (Reimer 1994, Krushelnyeky
2005). Since ant assernbluges in Hawai are all synthetic, it s 3 uniqué and
izeresming environment in which to seudy invasion blalogy with respeet to
establishment, ecologicul interactions, and impacts,

Diepr of Bar sl Enviromnestal Frogestian Scieeen, Lnkeriity of Huawall ar Manos, 3050

Malie My, Hoom 310, Hieolel, Hi 986823 (164 Ausbiiry' emails: renick@hiwaii e and
kepnethahawail edi,
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Tn the present study, weexplored the parallelsbecween aggressive behavior
in sgonistc lsborstory assays and abundance and dominance in the Er.]:qi .The
fonr sitesselected for field mirveys are the same Jocations where we previoudy
callected ant species for laboratory bioassays o examine incerspecihe behav:
ioral inceractions! Kirschenbaum 2007, Kirschenbawm & Grace I'.IZHJ"F}.'I'h:E:
field sites are Waimanala and Tanealus an the Island of Ozhy, and Papatke
and Pun Hulahaly on the sland of Hawail, We hypachestzed thae the gpecies
with highes: levelsof aggression wauld continue to be the most abundancar
cach of the callection sites.

To summarize our laborasary agonism assays (Kirschenbaum 2007): we
perfareed rwo sees of bioassays. In the first experiment, we ;s::u:dag_ﬂnn:u:
intesactions of five ant species collscred from sither Whimanalo or "hmntu_:
{Oahu): Leprogenys falcigera Roger, Camponain suriegatacs Sich, Anaplalepir
griacilipe: Smih, Uchetellus glaker (Mayr), and Pheidole megucephala {Fabi-
icins), In boch individual and group assays, /2 megarephaia and A, graciiipe
were the most agonistic species,

In the second laboratory experiment, weused four species, 2 mqn#gf:{w.

avacilipes, Linesitherma bamsle(Maye), and Flimpanria auroprosciata Loges,
fﬁfﬂcﬂﬁ ﬁinatﬂ species in Hawaii (Reimereral 1990, Relmer 15994,
Krushelnypcky 2005) and collecced from Waimanalo, Tanralus, Papaiks, of
‘Pﬁmﬁlﬁﬁﬁ.—ﬁﬂﬁm megacephata and L. biemile were ranked as the mos

aggressive in individual assays, These two species showed the most defensive
behavicr when paited with HY asropunctasa, and suffered high mortality in
group assays when paired against W aurapurctars, FRammansia auropunciai
appeared to be the species with the highest overall level of agonism waea
both individual and group assays were considered,

The resules From these series of egonistic laborarary assays {Kirschenbaum
2007} indicared chat the followingspecics were mosaggressive,and cherefore
likely to be the most abundant species at their respective field locations: B
megacephalsa Waimanalo, A, greciliperat Tantalus, L. uemile ar Pus Huluhuby,
and W aurapunctass ac Papaiko; Oncyear sfier the Initial aat enllections and
hioassays, a second field sucver was performed ar chese sives.

Kipschenbaum. B.& LK. Crice — Drominent Ant Speciein Havadl 1ay
METHODS AND MATERIALS

The rwo catlection sites on the Island of Ozhu differ slightly in elevation
and temperarare, Tancalus-is 634 m above sea Jovel with in avesage yeatly
minfall of 26625 mm. The other site ar the Whaimanale Research Srasion i
18 m abowve sea level, with an averape vearly rainfall of L107.6 mm and an
average temperature of 238 degeees Celsius, On the Ialand of Hawaii, Puy
Hulohulu is in o national park representing o “kipuka)” or raised vegetated
arex sirrounded by a younges lava fow. Papaiko iva small town outside of
the own of Hile on the Iland of Hawail, The collection ste was o small fruic
erchard with mengosteen and ramburan trees,

Two howrs were spent surveying each sice. Bairs (considered ag site sub-
samples] consisting of Searkis beand tuns In oil, Jiffy peanue butser, and
Walkers shortbread cookies were randernly placed on the ground or on eree
trunks to sample the ant fauna throughout cach site. The subsamples were
checked every five minures for the first hour and every twenty minuzes for
the second hour. All ant species were identified and photes wers taken at
every interval for accurate countsofindividuals,

RESULTS AND DISCUSSION

The reculrs of the field survey were in sgreement with our Aypothesis s
Wilmanalo, Puu Hulehilu, and Fapatko, butnot at Tentalus, Pheidole mega-
cephala was the mose sbundant species it Wilmanale with 6,529 individuals
(Table 1). The other species presear ar Waimanalo were (2, glabrer with 986
individualsand Plagiofepss alipawd Emerywith 556individuals. Linepithema
humiile was the only species present at the baits in Pus Hulubule wich 370
individuale, Wasmannia aurapunciata was the anly species st che Papatho
site, with the highest recorded number of individuals (13,467} of all the
species at all sives.

Alchotgh Anaplolepis gracifiperoras the dominant species collected in 2005
ar Tenealus, Tecknowsyrmmer albipes (Fr, Smith) was the most abundant spe-
cies one year later ( Table 2} Anaplolepis graceliper had the lowest sbundance
(15 individials) compared to all species ar all sites { Table 1), Although chis
specics showed high levels of agonism in our zartier laborarory asEays, itwas
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Table £ Antagaciesand abundarice ac b locaslen gy um[‘cﬂl\l’c[]]in E _!.l:.lfgf.szp.l'_rﬂﬂ._L

on s Bilawsds of Oabu and Hawali bn 2006,

Wl e bo (Db

i) T presang
Phuidaly vigganmsbals 0529
Plapiadepls aluras 58
Olhetaltur plaber 216
Trurnbus (O}

I ot prewng
ARapTp graciiph 3
Trehoaisrermy o s ]

Puu Hulohols { Hlasasl)

Spatici Toeal Prawnt
Lineginkerar basaily iR
.‘iPuJL'l [ Hanmlil
iles Toal prawes
Aursaunria ]J.H'J;

Table'X Ane species collected & each field site in
J00% and the specitn present oft bastia ppraximately

1 weir later (2006,

Whlparals THIS LI
Supdals mrgan A A i
Plaginleg i alviudi i
elhmedtien glikes X X
Carampanahur o prict X

Leprigieyt fulvigied X

Tasdaliu

AR AT TR m 3
ferknprrgey alfpn X
Bz Hhaichal =
Limginbema busisle X X
]

Trimm.l.-:.lnnpunru.l.l x k4

Irsemsile and Wl anvopsincrara. Thus, A,
_g'.l"ﬁh’.'ﬂal:'ﬂf Ly I'ii'Fl b‘E'ETI More m:dl.h.r
displaced than these other species.
Althoogh notexamined in chisstady,
it ks also possible chat cereain specics
may have been more readily recrutzed
to the bait materials emploved than
other species,

Qur survey indicared a change
in the ant fauna at Waimanalo and
Tantalus over the period of ca. one
year since our previous collections
{ Table 2). For example, we did not
observe any foraging workers. of [
affeanddiin 2003, but in 2006 it was
one af the three species actraceed
to baics ar Whimanalo, The same is
true ac Tancalus in ther T albipeswas
Mo pr:'ui:ms[!.r observed, hire was r=-
eozded as the most abundant species
present acbairs in the currenc survey,
Although agonistic assays providea
generally reslistic reflection of ant
species dominance in the field, com-
municy composition certainly may
changeovertime. Colonysize, oceur
rence ol preferred microhabicatsand
:P-:I:Lﬁc E:rmgi:g]:rr:ﬁ:untr:s areother
facrorsaffeccingantcommunicy com-
position thar are diffievte to dissesr
in behavioral assays alone,

Rirschenbam, B | K Grwe — Duoainane Anc Specses in Hawail 1673
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