THE EVOLUTION OF THE DACETINE ANTS

v WILLIAM L. BROWN, JR. AND EDWARD O. WILSON
Museam of Comparative Zoology, Harvard Uni:ersity

ety ot of alutars s ofcrtin sl ot il

vl v tese 1 e i Daceting i gisen. A primars end mfersed from the sty

o living pecies i toe kil fram eprgaric-ubarboreat to cxpic esestial foraging. Pos-

i the. ants bages f s etine cvututiom it 1 Sift s e tocard
¢

g fneddation, -euling in exireme cases among modern furms i speciali

o clianges luve ocenrred i hounting hekasior and i a

eodingg on llembolams. Secon
Licerity of mos pholvgical featwess these are descrived briefls. Reversed or. mone ac
Cwatety. countereussent” evolution hay occured i
e <suavactenn o this morphological-cthological coadaptive wiem. Such dhanges are
el wnally inwalve anly a few chasacters af @ time. In at least some
roduced « focal reversal in the averall dacetine trend 1o specsaliza

. Compergence

in variows phntetic lines in most of

selatively shovt-o
imances thy e
Lion s with secomdavity inereased pols phugy in some species of S
1o the higher dacetine mor phological (vpe has occurred independentls in seveval ather ant
ivihens at least me case (Rhopalothrix) ethological convergence is alvo evident

I kobLCTION developmes s live together in groups.

called colonies. Tn most spet ies i
habit more or les definitely siructured

P —
the vear they are ompose cls of females
wehich are normally div ..1.-.: into twa hasic
the quecns and ihe workes which tend 10 be

he colo

sears. we e witnesed 4 spec
i comparative
for. Many of these

particular cnironments, o the morphology
physinlongy of the i, 1o (heir systematics,
"t 10 thir cxolutionars hivrs. Certainl, the
integration ot all these approacies should be 2
goal of the modern investigation of

ks hat is espe
regrated sudy is

One importa
Gally Lavorable tor such
it o the ants, These inseces form - distint
the Order Homeno
s are il

tactory

L. the Formicida

fer o wasprikes insects. The

e and are rather
e believe har, with
weveral hundred gener

e, thes are romghly omparable i
Wiversin o a s s s the clas \ves
s i donplicd b e placement

plant
e i et workers dhen
« laee gar of their oo

phincac e esistitng o s aneall il

ol

U s, praren it ol e tspaing




THE EVOLUTION OF

B entinels on e ks o toliage of
e Ton dheir

s e

[
neen, where dhes mas wnd pla
o ot

Boneydew. Bum e,
Bave become haresers
and cars tungi. s e

e crop
In

the \ttini. paises
e i wellestablished o of
syriculture except tor that
K

Other lines among the

s have developed
predatory s oraging “annyanc abics

[ b
il others have evolved very narrow prey pref
rences, e s the Lreprogens which feed on

wbugs (Oniscomophan, or the eveless Con.
somyimex. believed o Gpure it in their
ubterranen pasages. There s even one L

dhat lives by raid
i on their

the Cerapachnin
s and e

el wier

Drood. Lo this Caegory of specialist predawrs
belong b dhe Dacctini, a tribe of nearly 200
K specics beloging o the ublamily M-

o divisions of the
mered the re-

ot yet
\mnn»hlp\ ot the Dacesen 10 the other tibes
b Mn they form @ phyletically iso-
ot grop, oxcareimg s in the wopics and
milder wmperate regions of the carth. But
cnough is € them w0 make the
Dacei

ap evolution.

11936 L G- Wesson showed ¢
st Swathistrona pergandei (Emery
remarkable peculiarities in it food getting be-
or. Workers of this species prey chictly or
vely on springuails mn bolans), which
ey capuure by an clborate mancics ncd
il salking followed 1 dden, trap
Tkl of the smandibis. Weeon
o (1939) showed that similur
exhibited by 4 tew oher species of sum/.hm.m
i North
which ave been fulls comfrmed by Ttcr ok,
evealed Smithoton o e of the o ighls
e of ullant genera of which the habits

ow Known b

 history of

i expedially insritive o

the .
) has some

wetine

America Iy olne

owin. Smrthisiona, howeser, represents
d-product of bt one pisletic line o the
Dacctini. Dhis Jarge commpolitan iibe con
tams o rich diversiy of genera, maon of them
dearly very primite velative w Suothostoma,
ind hers scupung inenmedioe o higher
P Fig % Hhe Daccting there
excetlent oppornn

Sl the phiozen of predaon b ion

NS

THE DACLTINE

During the st ten vears @
Bave been conducting such s
o el kg

while engaged i Libor
the Uit States and in Dotk the O sl New
World topics. Fhe tollow
a prelimian summing up
Clorc it e e s 1o ks <o o o

cvnlutionary twends s Lar ot il 1o o
how i of major

e interpreted s the sutome of g

aptive silt toward (s pric Lo
wterizes upper phyletic lines of i tribe
we have

of this interesting
bilities for future rese
Ior e cuolutionist

oup ol et

b seent o e s, b

3 tor the phissicd i

terestea in the analysis of stereon ped b
I dhe dowriptive pars o Ik, it s e
nece we A technic
nariy ound only spec
nological and
venience of the
terms are briefly explained below
Alitrunk. The cenwal portion of the b
the ant (and other Hymenopeera). <o
the wrue thorax and el truc
segment, which is fused with it
Epigaerc. Foraging in the open
the ground or arborcally: contrasist wieh fo o
gaeic.
Fovvate.

ure. For dhe o

1 cader, some ol e

of
ing ol

dominal

“hether on

Referring w integumental « ulpture
comvisting of foveac, relaticely Lig,
pressions with well defined m,

r e

s, olicn Lear

i on 4 central whercle
Funiculus. The seties ol segments of the
m hesond the clongate st cgment. or

I
wape.

Gaster.

The Jast major po.tion of the by

in dacctines the gaster follows the peostpetiole
il is composed of the foy

true abdominal segments.

Hypogaric. Foraging in bidden plac. iher
n e ben

th conering abjects e s foat
liter, mos, or routing wod o prodi . o
decper within the soil itsclt oubten e .

Mo phoiene. s ol <
siven e s followed
through 4 group of el

\ stepuine
ifestations of 4

A species, pandis i

terprered s the vl

e e second e




REFIEW OF BIOLOGY

PHE QUARTERLY

2




THE EVOLUTION OF

ups. s s the Dac

g twonjointed waist: e thind e abdominal

segment

Punctuanon, Rele w
sulpture comsisting of p
Scape. The clongaed firse hasal) segment of

the antenna in ants and wme orher insects,

HCOLOGIGAL SYNOPSES OF 1N DACETINE GENERA

i the llowing ection are Tied all of the
Known subtibes and genera ol the Dacedini,
with vers brief general stucments concerning
o presenc knowiedge of thei distribution and
natral hisiory. Most of these groups have been
treated i more detail in the wic and
the end of the indi
ber of species known
parenthesis () atter

coloical papers cited 4

vidual svnopses. The

in cach e

Subtribe Dacetiti,

Duceton (1), Neotropi

Tropical rain for-
Workers polymorphic,  longmandibulat
Newts in hollow tree trunks. Foraging cpipic
arboreal. Food: tbanid fly (Brown, 1934a), small
cridid grashiopper mmgh e Fig, 1 workers
wend coccids on cacao (Bodkin in Crawley,
1916)

Acanthognaths

1. Neowopical. Tropical
rin forest. Workers emomorphic, long man
dibulate. Nests in roting o Eoraging eavior
unknown (Mann. 19220 M. R. Smith, 1044

Subtribe Orcctognathiti

Orectognaths (13, inc
\ustralian-Melanesian.

ing 2 undescribed).
Warmiemperate - and
tropical foresis. Workers primitively monomor.
phic. in one species secondarily. polsmorphic
Iong mandibulate. Nests in soil and rotting wood
Foraging cpigacic. probably mostly subarhoreal
nd nocturnal. Food: the single species studicd
(O clurki Brown; acceped cntomobrsomorph
and symphypleonan cotlembolans (Brosen, 1953,
1938, 193%

Irnoldidvsy |

Workers monomorphic. long nundibulae. Nests
in soil. Foraging diurnal, «hiclly
Food: unknown. 10

Fig. 2

Subtribe Epopostrumic

Epopmtruma -, Ao Warm e
Perate forest. Workers smononi Lo man
dibule New 0 ol Foneing epigacic

THE DICETINE ANTS 21

werrestrial and subarboreal. Fool

it smphypleonan colleminlans

entomobin

v b, (Brown, 195k, Fig, 1
(- s, Arid
Workers monomorphic (1. lons uandibulate
Nesting and foraging habits u
K 1954, Fig, 0.
Mevostsuma 2

s Brown,

Austrdian. Avid crub 1 top
forest. Workers feehiv polsmorphic. with
ndibles of fncermiediae kngth

Nesting and

foraging Labies unknown Brown. 19521, Fig,
Cotobtrumainclading U and
Clakitrmay (03, duding wvenal ande

scribed). usiral

Papuan. \rid heah o wopi-
Workers monomorphic. short
Nests i il e vorting wood
e species (€ aimodis Forel) neses wirh species
ol Rinivdupanera

i i pogacic, others epigacic and

et
wdibulate.

al

Foraging hehasior diverse

L in 1o cryprobion specics stdied. cnt

mobrsomorph collembolan. Brown, 1954

thiopian. Workers w

Wiy

Micvodueton (2
omorphic. long
duwelling. Nes
Known.

ndibulae torest

i Jora

Subtribe Strumigeniti

and

n
eas. Privarily for s dwelling,
some species occur in grasland and arid b,
Workers monomorphic. in s
arily tong mandibutate

1 o

Strumigenys (ncluding  Labidzonss
Pyramicay @a. 130, Widepread i
warm temperate

polymorphic
1 soil

nd ot @ tew species
live in arboreal plant e itics in twopical rain
forest. Foruging I pogacic 10 cpiga

Food

st species are collemb
e polphagous predatons e bl

asionally feed on sugany subsne: one spe.
ies (5. vemon B
WWeter, av0. 19
193k 193D, 19
0. 31
Quasterstsuma

Fign 121417221 25,

il senus
lependentis feon St
o e revisaal shortis g

manphic

0 species derived i
aom Workens mono
One spcies, 0.
Fens s pantipicl anp. neding
iR ol o usks. o, et Fong
i,

ot manditui

Beliavior waknosn. < Brow




282

Newstima 1. Newtropical, wainky lorest
Warkers orphic. very
ibles vanving Trom short internedi

e o long. Nests in votting wood in il cover,

including small chips. Foraging (N st
oy crpric. Sl bl 1

weifizes ke dold sting”
Foonl. o Lar s knowy
wobryoid Collembola. | Brown. 1948,
s I Brown iy hei

o tor

Widespread in tropics
wreas throughout world

nd warm emperite

FHE QUARTERLY REVIEW OF BIOLOGY

exeept for \ustralia, New Zeadand, and Chile
Mantly forestdielling. Workers monomorph
Newts i il and rorting

“hort

rhoreal plan
ities i ropical v forest. Foraging mostly
hypogaeic. with 4 few species presumably epi
sacicarboreal. Food: specics ange trom i
fecders o polsagous

Collembol:
predators. (Wesson. 1931

Codionyrme, Codingenes,
L Gym
b

Clamyromyimes
Weberntruma. Bosmeienita. Pentastsun

nomyrviex. Tongimysmes. Mo cotruma.

1 i e it it cach e e 2 v
Seanth w.u.,.. g
i e 10 Larsac. an

Fig. +

anl i
s, 1

s

o e S i e
Fig. s : el

3 Orec gt pIsliobares. winker

4 Sow PRt During Giaree

it ot
s e

ol
s




THE EXOLUTION OF THE DACETINE INTS

w
(ossit)
Quagristrumo (L)
Strumigenys (L)
Neostruma {1,011

Epitntus (1)

Serrostruma (5)
Tingimyrmex (s)

Colobostrume (s)
)

)
Hexadaceton (L)

Microgocaton |

Arnolaiaris (L)
tognatnas (L)

— w
e Dacaton (U
Fie. 3. PRESCMED PIACOGEY 06 11E KNons Grarns oF Livise 1o Fosin D180
Tetters in parentheses refer to kind of mandibles: L. long: . intermeliate. 5. short
group of zenera related 1o Smithistruma and  cultured areas. Nests in il rotting woed, et

containing in the aggregate approximately  often in relatively <x.\~-xu.u.u.n Eoraging s po-
twenty small, shoremandibulate, mostly tropi  gacic. Food Pl

i anthropod. precdator.

2 specics. The navural hisiors of these nera (Brown, 1935, 1940 Wilonn. 1951)
ery poorly known. (Brown, 1948, 1950, 1953%2: Sovetram (41 Ethiopian i zasian,
Borgmeier, 1954); Fig. 22, Highly adaptable. ecurring from s to

Dorisdris (D (A longmandibulate form de- 1ropical rain forest, Workers
mdibulate Glamzo- shortmandibulate. News i il nd rotin
deciduous forest. wood. Foraging belsior unkiown (Brown
Nests 195200 Weher. 19

rived from the short
e, Gy
Workers monomorphic. long-mandibi

il or soilcoer. Foraging behasior une Epitiite (2). Mediterranean arce and fap
Ko, (Brown, 1950, Workers monomerphic. mandibles intenmed
Drchovapa (D, Widels spread by commerce i gt s condition apparenthy deried
hrough wariner parts of world. probably origi ~cmdaidy in esolution from shornGbulie
g in Vfrica Workers monomorphic, e tpe Nataral hison poth ko o

mandibulate. Hights adapto e oten Tiving 1919 19980, Fig 2



284

THE QUIRTERLY REVIEW OF BIOLOGY

Fies, 65, EVo1Crion or HEaw «50 MANGIIES 1 1HE SCRtking Frorosta s

right

tanslie hi
<ermmata, W nner.

Wit xnlution of short mandit
Canent” devclopment of huge cves

Ky (3) id Fo

New Guinea o
nd warm n—m;m.c

are permanent parasites of

Stoomigenss loviue Fcry. Workers show de-
generate bebavior: they do not participate

s building bt o hetp sheie b wich bood
care and in loraging: in the later tak they
are notably inehcient in comparison with the
host workers. On the other hand. site
workers attend coccids within the nest. a func
tion the host worker:
(Wilson and Brown,

¢ not known to perform
1936

FUOLUHONARY 1RENDS: B IAVIORAL

CHARNCIERS 1N T CoNpAPIIYE

i

Since their origin. which presmably occurred
ometime inthe . the dacctine

wnes s 4 whole have shown an evolut
tendency o Shift from above ground.
arboreal foraging © crpric, hielly tereial
foraging. Such o end i wot unusual in e
v tribes Ponerind o Eceatomming
s €. Hikins, 139 bave
wereting dheors it his trend
e Poncring has
Competition with more secentls

caly Fertiary,

the prim
Some previous
offcred the

nant cpigacic groups in the Doichodcringe

Formicine. \ similar esplanation can e
tertained with vegpect o e hison of the

Dacetini as Cother myrmicines and the for

antenna omited in cach
w8 i 0 o
¥ the £popotriima tpe arc shortene
 basic co
i margin i o

Fig. 7. 3

ol it et i
e shape 1 il isihie

Geeinped sl denirion
15715 W33 Note the - <onmter

ma, Figs.

X
T his moccurmal for ke foraing peces

vidines, but the theme we wish o develop here
is that this major adaptive shift, whatever ity
'

in the tribe. A number of major morphologic
and_ehological characters have been g
modified, apparently at least in part as a result
of the change in foraging behavior. Together
these form a relatively closcly
complex of evolsing characters. The specific cth
al dharaciers involved are the following:
1- Change in hunting behavior. The relatiscl

their mandibles o sccure pres. while their “ayr
proach period” woward prey is relatively short
and their use of the follow through stinging

thrust is notinsariable. The shorcmandibulae
forms. on the other hand. have less shocking:
power in_ their mandibles and rely more o

stealdh in approaching prey. in tenacity of g
following the mandibular sirike. and in i
ntent,

nd ctlicient use of the wing. The

havior of Strmigenys loussianae Roger, a vela
tively primitive. long mandibulate

of the phylogenctically
libulate  Trichoscapa
i described by

membramsfera
Wiln (1954)

Emers,

ke 3t
alking prey
e e icens

The Strumigens ar
«

haps o ot




THE EFOLUTION

Wwhich are extremels long and supplied with proi
can e apened to almost

went apical werh, 1he
L opeeare vers
Note: Ree
bl ae ookl nto o
when special teeth a ther bases

al labral b

e b,
proaching 4 collembotan, the worker Strumigenys
Ioves slowly and cautiousts. spreading its
dibles 1o the maimumn angles and espos
long s b ane o, the paied tabrst
Tobes. These s extend tar forwand of the ant’s

Fus, 012 Innresear Evo
Serespaces - e

¥ Sroscirors
o o e Epornricin

0 Sk
ig. 0 Hevadureion

[ —
€ aml e i

dor
o

i et e
pentages of 3 0pe e

[ i o
ki

P o 1
in e .,u,,,.n...,y.m q,.m« b

[t
s oo s the strmmigenie

OF

.
N »

Fis 1516, Bsouumion or e H e Mot o
ROy STRUCTURFS I THE GINGs Nrint

Fig 13 Srumigenss jamairemi, worker 3

the s, ,(..mm.,/.. p. el 1o Nro

srama. Fig, K. orker ~

etapia w..n. x...m..,w‘.. e

. u;.,r.,,,,m e

presumaniy
o rom he.
collcmbolan prev. T N
mamdibics ark e
s further clongated t
o g T, N e
il sments
e

in onder
et sl o e
o

e u.m "t it

head anl apparently srse as

for the mandibes. When thes

ite range finders
el the pres

well within reach of the apical werh
anibles

A sudden and conalsise nap of ihe
les it o the

Demosmph tten sl out of e p

the

s it into the

il

mholin s ~mall or avcrage in sise

an seing it
auickds i
i gl i techle

and 1
the Lugest Collembota are
moblized by

atised

A scon s e [ Frivtuscap mombrasifonu; worker

the presence uf s collembolan



286 THE QUIRTERLY REVIEW OF BIOLOGY

Fie. 17, Strumigenys fudia Wosnex
Dorsai vien o head. showing the mandibics in the upen defty and closed iright; psitions

10 3 suiking posi

s penition for
Culike the \ir

enys, the Tricincapa upe
0 ahout 2 50 angle. Tactile lhral hairs are pres

bular urike
Strumigenss. but <i
p———
elfect on the
are able t sung their pres ino

. Ntvumigenss hounianae velics o

In
a comparatively swilt approach w its pres fol
ey

Twed Iy

haracterised s ke littsin,
clement ocasionally heing
amall, while 17 hoscapa vaembranifera

ploys a more « catious approach ©
styike-hold-sin

Strwmigenys pasern

for long
while that of
it

tpical tor the shor
Tonhnc apa g
opcration of e mandibles s sencrally s
sted i e Daceting with cpric o

I

ring o space for the

e hine dacetines thar fecd
he e fombola ll Show a4 el




THE EYOLUTION OF THE DACETINE INTY Y

\
19 ! l 20 21

Fls 920 Tie D v Ao o v WoRiR o Mo umigens o
1 Dorsal view of he

e ol e b vt
s g Vel

SHORE M S 11 St o

I
i der e Teonn the Snthiss o patiern,

el lk approah to (e pres, a3 O e e I
pared w0 nondacetine ants  (Aylomyma, escape
Stenamma m.u e v found 10 fecd 1o some [llh
extenton Collembola also. For protec

ez the prev. the second
chanism of 1h
e furcula

against e incumtanec of morc vileat Ao

predaton, Amrm\nhr\-unnlph springuails rely e o « project the collembol

s¢ of their running and their  considecble diva

nd nerous cscape e be e e
Ste. ~pri

coand iy mesement cn
i The
¢ uon enrry. the ~prindrail e e the
nt or i e il is

by Hylomyrma

bl X h
T wiccede The ool n simply dashes
e ot D d

ke s st approach that die collembo
Fans oftn remain undisurbed until uddenty s posible The Sownigens aomplic i
“ruck by the mandibles. b Tibtmg dheir pres dear of the




248 THE QUARTERLY REVIEW OF BIOIOGY

A spumigens Dt Wornie St « s
ant has caught the springeail with a convulsie snap of
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