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THE "BOUNCER" DEFENSE OF ODONTOMACHUS
RUGINODIS AND OTHER ODONTOMACHINE ANTS

(HYMENOPTERA FORMICIDAE)

BY NORMAN F. CARLIN AND DAVID S. GLADSTEIN2

INTRODUCTION

The genera Odontomachus and Anochetus constitute the pone-
rine tribe Odontomachini3, one of three unrelated ant tribesuthe
others being the formicine Myrmoteratini and the myrmicine
Dacetiniuwhich have convergently evolved a remarkable "trap
jaw" mechanism (Creighton 1930). All odontomachines and myr-
moteratines, and many dacetines, possess conspicuously elongate,
linear mandibles which can close with a convulsive snap, catching
prey between pointed apical teeth. Primarily a predatory adapta-
tion, the trap jaws have been secondarily employed in defense
against other ants by at least one dacetine species (Carlin 1981). This
paper reports evidence that Odontomachus ruginodis and other
odontomachine ants have convergently applied their mandibular
strike to a secondary defensive function.
The narrowly inserted mandibles of trap-jawed ants are held

parallel when closed, but can be opened to about 180 in Odonto-
machus (Fig. 1) and up to 280 in Myrmoteras (Moffett 1986).
Hypertrophied mandible adductor muscles expand the occipital
region, resulting in a variety of peculiar head shapes (Wheeler 1927).
Most, but not all, trap-jawed species also possess one or two pairs of
prominent, long sensory hairs which point forward when the man-
dibles are held fully open (Fig. 1, bottom). Stimulating these so-called
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Fig. I. Top: Head ofan O. ruginodis worker, mandibles closed. Bottom: Close-up
view of opened mandibles; note trigger hairs extending forward.
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trigger hairs releases closure of the mandibles, accompanied in
larger species by an audible click. The hairs, which originate near
the bases of the mandibles in the Odontomachini, and from the
labrum in the Myrmoteratini and Dacetini, are just long enough
that an object which contacts them is struck by the apical teeth
(Creighton 1930). The functional morphology of the odontoma-
chine trap-jaw mechanism has been elucidated by Barth (1960).
When the mandibles are opened wide, stiff tendons bend, storing
energy like springs, while the mandibles’ basal condyles slip into
notches in their sockets which hold them open without muscular
tension. Contraction of the large adductor muscles pops the mandi-
bles free of the restraining notches and, with tendon springs
released, they snap abruptly shut.
Trap-jawed species are solitary huntresses, using the mandibular

strike to impale or injure soft-bodied arthropods (Ledoux 1952,
Brown and Wilson 1959, Wilson 1962, Fowler 1980, Dejean and
Bashingwa 1985, Dejean 1986, Moffett 1986). Brown (1976) sug-
gested that the elongated mandibles and quick strike-and-recoil
behavior of odontomachines may reduce risk when attacking chem-
ically well-protected prey such as termites, while myrmoteratines
and trap-jawed dacetines are noted for capturing elusive collembola
(Brown and Wilson 1959, Moffett 1986). However, majors of the
Australian dacetine Orectognathus versicolor, which have massive
mandibles bearing blunt and recessed apical teeth, contribute little
to prey capture. Instead, they spend much of their time standing in
the nest opening with mandibles cocked. Any alien ant that intrudes
will be struck by one of these guards, the apical mandibular teeth
pinching the intruder’s sclerotized extremity with sufficient force to
propel it backward through the air for several centimeters. This
"bouncer" defense effectively ejects aliens and reduces the risk of
physical or chemical injury to the guard.
Having noted Odontomachus ruginodis workers in southern

Florida stationed in nest entrances in the same posture (Fig. 2), we
conducted field and laboratory experiments on this species’ guard-
ing behavior and responses to intruders. A few other odontoma-
chine species that became available in the laboratory during these
studies were also observed. In addition, we tested a queueing theory
model to determine whether O. ruginodis guards randomly succeed
one another in the nest opening, and investigated the sensory stimuli
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Fig. 2. O. ruginodis worker in the guarding posture, in the glass entrance tube of
a laboratory nest.

that elicit the mandibular strike in O. baurL which is larger than O.
ruginodis and more easily subjected to manipulation. The discus-
sion compares our results with available information on the use of
trap jaws in defense by other ants.

MATERIALS AND METHODS

O. ruginodis colonies were observed in the field and collected on
the Saddlebunch Keys, Monroe Co., Florida. (See Deyrup et al.
(1985) for differentiation of the three Odontomachus species occur-
ring in Florida.) Voucher specimens were deposited in the Museum
of Comparative Zoology, Harvard University, and the collection of
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the Archbold Biological Station, Lake Placid, Florida. In the labora-
tory, the ants were housed in glass test tubes (2.2 cm diameter X 15
cm), containing water trapped at the end behind a cotton plug. Each
tube was sealed with a plastic cap, pierced with a glass entrance tube
(4 mm inner diameter) through which foragers could emerge, and
placed in an open plastic arena (19.5 14 X 7.5 cm), with sides
coated with Fluon to prevent escape. Ant diet (Bhatkar and Whit-
comb 1970) and chopped beetle larvae (Tenebrio) or frozen flis
(Drosophila) were provided in the arena twice weekly. Chopped
cockroach nymphs (Nauphoeta), ant larvae (Camponotus) and
termite workers (Nasutitermes and Reticulitermes) were also offered
on occasion.

All workers in two colonies were individually marked with spots
of colored paint on thorax and gaster. One colony contained a
queen, 15 workers, 13 larvae and 8 eggs, and the other, which had
recently lost its queen when observations began, contained 19
workers, pupa, larva and 3 eggs. The identity and behavior of
ants standing in the entrance tubes were recorded during 12 one-hour
sessions over a period of 13 days. Three sessions per colony were
conducted during the day and three at night, under red light. Defen-
sive responses to alien ants were tested by sliding a vial containing
an intruder onto the end of the entrance tube while a guard was
present, or by placing Odontomachus workers and aliens in a
plaster-floored dish (9 cm diameter) or empty plastic arena (19.5
14 cm). Interactions in both contexts were recorded on videotape.
Additional observations were made on several other odontoma-

chines: O. bauri collected in Santurce, Puerto Rico by C. Garcia and
on Barro Colorado Island, Panama by S. Pratt, O. bauri and Ano-
chetus emarginatus collected in Manzalli, Trinidad by M. Fujita, O.
brunneus collected in Leon Co., Florida by N. F. Carlin and P.
Calabi, and O. clarus collected in Bexar Co., Texas by D. Wheeler.
Sensory mechanisms involved in the mandibular strike were tested
in a series of ablation experiments using O. bauri. Workers whose
trigger hairs and/or one or both antennal funiculi were removed by
razor blade, and/or whose eyes were covered with opaque yellow
paint, were introduced to alien ants in a plaster-floored dish and
recorded on videotape.
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RESULTS

Field observations
In 1982 and 1983, O. ruginodis was found in moderate abundance

along roadsides in the lower Florida Keys, nesting in the dry, stony
soil under moisture-retaining objects such as logs or pieces of card-
board. (More recent collecting suggests that the species may have
become less common in this habitat, perhaps due to efforts to clean
up roadside trash.) Colonies contained one queen and up to about
50 workers each. Nests were shallow and diffuse, consisting of sev-
eral small chambers among which adults and brood were scattered,
without an obvious central chamber or single brood pile. Most nests
had multiple narrow, debris-filled entrances from which only one
ant could emerge at a time. Solitary workers foraged on the ground
and on mangroves, frequently with their mandibles cocked in open
position. Workers recruited to dilute honey baits, though no trails
were observed; the return of a successful forager apparently stimu-
lated others to emerge from the nest and search nearby in an undi-
rected manner. When nests were excavated, the ants exhibited alarm
recruitment, releasing alkylpyrazine alarm pheromones (Wheeler
and Blum 1973) and stridulating, both of which are detectable to
humans.

Often a disturbed worker, rushing about with open mandibles,
contacted a large object such as a stone (or the observer), snapped
the mandibles against it, and flew backward for a distance of several
centimeters. This jumping or "retrosalience" behavior, which has
been frequently reported in a variety of trap-jawed species, was
interpreted as an escape response in the older literature (e.g., Wass-
mann 1892, Wheeler 1900, 1922). However, Creighton (1930) and
Weyer (1930) suggested that the jumps occur accidentally, when
alarmed ants whose mandibles are set to strike blunder into hard
obstacles. Our observations support the latter view, since O. rugi-
nodis workers which had just "escaped" by this means almost
always rushed immediately back to the area from which they had
been displaced, rather than fleeing, and frequently struck the same
object again.
Workers standing motionless for extended periods, with open

mandibles, were frequently observed in one or more of the entrances
of undisturbed nests. The role of these putative guards was investi-
gated using fire ant (Solenopsis invicta) workers collected from a
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Table 1. Episodes of nest entrance guarding recorded in 12 hours’ observation of
one queenright and one queenless colony of O. ruginodis. Time given in minutes;
percent of coverage percentage of total observation time during which a guard was
present at the entrance. The single individuals in each colony that guarded most
frequently were considered to be "specialists". N number of individuals. See text
for details.

Number Time and percent Duration
of acts of coverage of acts

Total 72 272 (38%) 3.8 + 4.7

Day 53 195.5 (54%) 3.7 -t- 4.0
(N 32) a c

Night 19 76.5 (21%) 4.0 -+- 6.4
Queenright (N 13) 37 162.5 (45%) 4.4 + 5.8

b c
Queenless (N 19) 35 109.5 (30%) 3.1 + 3.2

"Specialists" (N 2) 17 100 (14%) 5.9 + 6.6
C

Others (N 30) 55 172 (24%) 3.1 + 3.9

p < 0.05, binomial test
not significant (p > 0.05), binomial test
not significant (p > 0.05), test

colony on Key West. It proved impossible to introduce single
intruders, as fire ants placed at a nest entrance simply walked away;
when one was confined in a glass vial abutting the opening, the
inhabitants became excited (either by volatile secretions from the
fire ant or by the physical disturbance of the entrance) and rushed
out. Instead, it was necessary to adopt the somewhat cruder expe-
dient of dumping about 200 fire ant workers directly atop a nest.
When the first S. invicta worker entered an opening, the guard
struck and propelled it backward for several centimeters. After 1-3
fire ants had been ejected in this manner, and others had gone into
unguarded entrances, most of the workers in the nest excitedly
emerged and began snapping at the fire ants, dismembering some
and shooting others away. This sequence of bouncing of initial
invaders, followed by alarm recruitment as the invasion progressed,
was observed in five field colonies.

Nest guarding in laboratory colonies
O. ruginodis workers in the laboratory were frequently observed

standing for prolonged periods in the entrance tube, facing outward
with mandibles cocked and antennae extended (Fig. 2). Individuals
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generally stationed themselves just at the opening when assuming the
guarding posture. After remaining motionless in this position for a
time, the worker either backed slowly into the nest, while keeping its
mandibles open, or was pushed out from behind by the next guard.
On occasion a guard emerged spontaneously and moved out into
the arena. Guards usually crouched to allow nestmates to climb over
them, though sometimes they prevented others from entering or
exiting. Queens never came to nest entrances. In a limited series of
observations, newly-eclosed workers in one colony also were not
observed guarding, although they did sometimes emerge and forage.
A total of 87 episodes of entrance guarding, ranging in duration

from 0.3 to 27 minutes, were recorded in 12 hours of observation of
the two marked colonies. Typical behavioral sequences are depicted
in Fig. 3. During diurnal observations (360 minutes), successions of
individuals kept the nest entrance under guard for a total of 195.5
minutes, or 54% of the time (Table 1). At night, the number of
episodes declined significantly (Table l; Fig. 3, bottom), suggesting
that this defense is primarily directed against a diurnal threat. A
number of unusually long episodes were recorded at night, but mean
duration did not change significantly. Though Brandao (1983)
reported an increase in guarding in nests of O. affinis without
queens, there was no significant difference between the number or
duration of episodes in the queenright and queenless colonies (Table
1). In 15 cases, all during the day, an ant took up the guard posture
behind another which already occupied the entrance (half-height bars
in Fig. 3). Such "back-ups" were short (1.23 +/- 0.62 minutes, +
std. dev., with range 0.5-2.5), and their frequency was significantly
less than expected if guarding was independent of the presence of
other guards (observed proportion 0.172, expected 0.378, N
87; p ( 0.000 l, binomial test). Since workers thus appeared to avoid
acting as back-ups, these episodes were excluded from the analyses
in Table 1.

All 19 workers in the queenless nest, and all but two of the 15 in
the queenright one, participated in nest entrance guarding. There
was some evidence of weak individual specialization in this behav-
ior. The single individuals in each colony that were observed guard-
ing most frequently (one worker in the queenright colony who
guarded l0 times, while the others guarded no more than four, and
one in the queenless colony who guarded seven times, the others no
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Fig. 3. Typical sequences of guarding behavior in a queenright O. ruginodis nest

(two 1-hour observation sessions). Numbers indicate marked individuals. Full height
bars indicate the duration of guarding episodes in the nest entrance; half-height bars
indicate "back up" episodes, in which one individual took the guard posture behind
another. Top: Diurnal session. Bottom: Nocturnal session.

more than five) together accounted for 37% of the total time the
entrances were under guard in the two colonies (100 of 272 minutes),
with the remaining 63% divided among the other 30 workers that
guarded. These "specialists’" stints in the entrance were not signifi-
cantly longer than those of the other workers, however (Table 1). In
the queenright colony the same individual, designated as number 5
in Fig. 3, was again noted guarding 27 days after the termination of
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the experiment, suggesting potential fidelity in the role over time.
More pronounced specializations in other aspects of colony labor
have been reported in O. troglodytes (Dejean and Nghuan 1987).

Random model of the succession ofnest guards
The sequential succession of guarding episodes (seen as a diago-

nal pattern in Fig. 3, top) seems to suggest that the departure of one
individual may somehow stimulate another to quickly replace her
and keep the entrance under guard. However, this pattern can
emerge from randomly distributed time intervals between episodes,
according to a rather simple model in queueing theory. Assume that
a new guard arrives at a random time following the end of the
previous episode. For some probability p that none will arrive in a
given interval t, the probability that nt time will elapse without a
guard arriving is pn, which defines a negative exponential distribu-
tion with probability density function (1/0)e-t/ (Lawless 1982). An
exponential distribution of 0 4.779 was fitted to the observed 43
non-zero intervals between episodes. (Seventy-two episodes in 12
observation periods yielded 60 inter-guarding intervals; 17 intervals

0.8

Cumulative 0.6

probability

0.4

0.2

5. i0. 15.

Time (min) between episodes
of guarding

20. 25.

Fig. 4. Cumulative probability distribution of inter-guarding intervals (in min-
utes). Dots indicate observed times elapsed between guarding episodes (N 43); the
sorted observations xi are plotted at position (xi, i/43). Curve indicates a fitted
negative exponential distribution, not significantly different from the observed data
(see text).
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of 0 time were excluded because these occurred when a newly-
arrived worker or a back-up displaced the current guard, thus
representing truncated episodes rather than the process of replace-
ment following a departure.) The observed distribution of inter-
guarding intervals did not deviate significantly from the fitted
distribution (X2 2.99, 3 degrees of freedom, p 0.05; Fig. 4),
consistent with the hypothesis that new workers initiate guarding
randomly.

Responses to intruders in the laboratory
Alien ants entering the tube opening were rapidly ejected by man-

dibular snaps from the guard. Frame-by-frame playback of video-
taped encounters revealed that the process consists of five stages
(Fig. 5, left to right): (1) At rest in the entrance, the guard’s mandi-
bles are cocked and her antennae point forward. (2) If an intruder
approaches, the guard extends her antennae toward it. (3) When the
intruder is positioned between her antennal tips, she suddenly jerks
forward. (4) A strike is set off by contact between her trigger hairs
and the intruder’s head (or other extremity, if the approach is at an
angle), catching its tip between her mandibular teeth. (5) The apical
teeth slide together along the hard convex surface, pinching with
sufficient force to shoot the intruder backward, while the guard
recoils. The forward lunge and strike (3 and 4) occur in less than
1/30th of a second. Strikes were never triggered by intruders
blundering into the waiting mandibles. The guard always "sighted"
with antennae before herself releasing the strike by jabbing the
invader with her trigger hairs, which served as range finders. If an
intruder walked between a guard’s mandibles before she could eject
it, she backed up and re-positioned it between her antennae before
snapping.
When introduced into the entrance tube, workers of 12 ant spe-

cies, including native and introduced sympatric species that are
potential enemies or competitors of O. ruginodis and allopatric spe-
cies of similar size, were repelled by bouncer guards (Table 2, N
3-10 introductions per species). Aliens were frequently injured, as
well as flung. Being struck was unlikely to incapacitate heavily
sclerotized Tetramorium caespitum, or Pheidole dentata and P.
megacephala major workers, though legs or antennae might be
broken. However, the head capsules of Monomorium and Paratre-
china spp. workers and Pheidole minors were often crushed. Since
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Table 2. Defensive responses of O. ruginodis workers to other ant species, staged
in the nest entrance and in arenas. Sympatry with O. ruginodis in Florida and native
or introduced status according to Deyrup et al. (I 988).

Bounced (in nest entrance and arena):

Aphaenogaster rudis (allopatric)
Crematogaster minutissima (sympatric, native)
Cyphomyrmex minutus (sympatric, native)
Monomorium trageri (allopatric)
Paratrechina bourbonica (sympatric, introduced)
Paratrechina longicornis (sympatric, introduced)
Pheidole dentata (sympatric, native)
Pheidole megacephala (sympatric, introduced)
Solenopsis geminata (sympatric, native)
Solenopsis invicta (sympatric, introduced)
Tapinoma sessile (allopatric)
Tetramorium caespitum (allopatric)

Not bounced (in arena only):

Camponotusfloridanus (sympatric, native)--limbs clipped off
Camponotus tortuganus (sympatric, native)--limbs clipped off
Pogonomyrmex badius (allopatric)--limbs clipped off
Conspecifics from other colonies--limbs clipped off, stung

intruders were introduced into the entrance tube in confining vials,
to determine how far ants could be flung in the absence of obstruc-
tions, encounters were videotaped in open arenas and subsequently
measured. In 50 successful strikes at T. caespitum workers, the
mean distance travelled by the aliens was 4.05 + 3.07 cm (, +__ std.
dev.), with a range of 1.2-14 cm. This range represents roughly 4 to
45 times the length of a T. caespitum worker (approximately 3 mm),
which presumably constitutes an effective displacement for small
ants. Most of the sympatric species in Table 2 are comparable in
size.

Three species which are larger than O. ruginodis (Camponotus
floridanus, C. tortuganus and Pogonomyrmex badius) were intro-
duced only in arenas (Table 2). These ants were repeatedly struck
but not flung backward; instead, their limbs and antennae were
rapidly clipped off. In encounters between O. ruginodis workers
from different colonies, some were dismembered in the same
manner, while others were seized in the mandibles and stung. O.
ruginodis workers never used the sting on any other ant species,
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though they did sting a vertebrate (one of the authors) and certain
types of prey (ant larvae and pieces of cockroach). Nasutitermes and
Reticulitermes workers were struck with the mandibles but not
stung, consistent with the report by Dejean and Bashingwa (1985)
that O. troglodytes workers sometimes sting large termite prey, but
always kill small termites with mandibular strikes.

Responses to intruders by workers of three other Odontomachus
species, O. baurL O. brunneus and O. clarus, were tested in nest
entrance tubes or arenas. These ants snapped at approaching aliens
(Pheidole, Solenopsis and Tetramorium spp.) and flung them
backward in the same fashion. One T. caespitum worker flew for a
distance of over 15 cm after being struck by an O. bauri worker, and
had not reached the ground when it hit the arena wall. Another
large O. bauri worker succeeded in shooting a Pogonomyrmex
badius worker for a short distance. Workers of Anochetus emargi-
natus confronted with Aphaenogaster rudis also shot them away
with mandibular strikes.

Ablation experiments
The sensory mechanisms involved in releasing the mandibular

snap were investigated experimentally by depriving O. bauri
workers of various modalities and observing arena interactions with
Aphaenogaster rudis workers (Table 3). The so-called trigger hairs
proved not to be essential, as apparently normal and effective man-
dibular snaps could be executed after they were removed (treatment
1, Table 3). Removal of one or both antennae (treatments 2 and 3)
or the hairs and both antennae (4) also had no effect on the
response. Though ants with both antennae ablated became rela-
tively inactive, they still followed approaching aliens with head
movements suggesting visual tracking, and struck successfully at
those that came close. Workers whose eyes were painted over, but
otherwise intact (5), appeared unable to use antennae alone to orient
toward aliens from a distance, but did accurately strike at those they
contacted accidentally. With eyes occluded and either hairs or
antennae removed (6 and 7), workers continued to strike at aliens
they contacted, but frequently missed. If all three modalities were
ablated (8), aiming at the target was not possible, though some
undirected snaps were provoked by aliens that seized the operated
workers’ legs.
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Table 3. Mandibular snaps by O. bauri workers in ablation experiments, de-
scribed in text. +: intact; --: ablated. N 2 workers per treatment, except for treat-
ment 8, in which N 6 workers.

Treatment Trigger Hairs Antennae Eyes Snap?

Untreated + + + Yes
+ + Yes

2 + + Yes
3 + + Yes
4 + Yes
5 + + Yes
6 + Poorly
7 + Poorly
8 No

DISCUSSION

The bouncer defense, as described in a laboratory study of the
dacetine ant Orectognathus versicolor (Carlin 1981), is comprised of
two components, guarding the nest entrance and using the mandibu-
lar strike to shoot would-be invaders away. We observed both of
these behaviors in Odontomachus ruginodis colonies in the field and
laboratory. Thus the trap-jaw mechanism, a predatory adaptation
which originated convergently in three independent ant subfamilies
(the Dacetini, Odontomachini and Myrmoteratini), has been secon-
darily co-opted for defense at least twice. This is not perhaps surpris-
ing, given that guarding is not a very complex behavior; evidence
suggests only weak individual specialization, and the succession of
guards fits a random model from queueing theory. The bouncer
defense would require little evolutionary innovation, and in this
context the trap jaws presumably provide the same considerable
advantage hypothesized by Brown (1976) for the capture of well-
armed prey: minimizing contact with the opponent. Small, well-
sclerotized intruders may be displaced by many times their length,
effectively preventing them from entering the nest. Such a low-risk
method of deterring invaders could be quite important to ants
whose modified mandibles are less effective in conventional grap-
pling fights, and whose relatively small colonies can ill afford the
loss of many workers.

Intruders ejected by O. ruginodis guards often also lost limbs or
antennae, if those parts were caught between the sharp apical teeth.
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By contrast, Orectognathus versicolor majors, whose apical teeth
are very robust, peg-like and blunt, usually bounce their opponents
intact. The majors rarely capture prey and do little besides stand in
the nest entrance or around the queen ready to strike, while the
minors, whose teeth are more slender and sharp, carry out most
colony activities including predation (Carlin 1981). In this species,
the only polymorphic member of its genus (and one of few poly-
morphic dacetines), the behavioral co-option of the predatory strike
for defense appears to have been followed by morphological spe-
cialization, enhancing pinching ability at the expense of prey cap-
ture and more general functionality. The majors’ trap jaws and
adductor muscles are so well adapted to this role that one can shoot
a small intruder for a distance of up to 9 cm, nearly as far as can an
Odontomachus ruginodis worker, though the former is little longer
than the latter’s head. In monomorphic odontomachines, mandible
form is constrained by the need not only to capture prey, but also to
handle brood, excavate nests, etc., and the bouncer defense is
limited to an alteration in behavior and not morphology.
Opponents too large to be flung were dismembered with repeated

mandibular strikes, reducing them to helpless torsos as vividly de-
scribed in Wheeler’s (1900) account of attacks by Odontomachus
clarus workers on species of comparable size. The use of the sting
only on conspecifics, not on other ant species, was surprising, par-
ticularly since several members of the genus have been observed to
accept alien conspecifics without hostility (O. clarus (Wheeler 1900),
O. troglodytes (Colombel 1970), O. affinis (Brandao 1983); but see
Jaffe and Marcuse (1983), who recorded aggression and occasional
stinging between O. bauri colonies). We noted that, although for-
eigners were always discriminated against, attacks declined in inten-
sity after colonies had been maintained in the laboratory for long
periods, suggesting a possible environmental contribution to nest-
mate recognition as reported in some other ant species (Obin 1986,
Stuart 1987).
Bouncing was also observed in workers of several other Odonto-

machus species and of Anochetus emarginatus, despite the absence
in the latter genus of shelf-like muscle attachments in the posterior
vertex, which may make the mandibular strike more effective in
Odontomachus (Brown 1976). It therefore seems probable that the
behavior is widely distributed throughout the Odontomachini. The
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two dacetines known to exhibit this response, Orectognathus ver-
sicolor and Daceton armigerum (Carlin 1981 and unpublished
observations), both belong to primitive genera within their tribe
(Brown and Wilson 1959), and it would be interesting to examine
the defense behavior of other genera, many of which have reduced
mandibles. The formicine Myrmoteratini have have rather more
slender, delicate mandibles, with less well developed apical teeth
than most members of the other two tribes, and in this group the
bouncer defense is probably not an effective option. These ants have
a different method of attacking enemies at arms’ length, by beating
them with repeated mandibular strikes. The mandibles riccochet off
a hard-bodied intruder, but it usually flees (Moffett 1986).
The results of ablation experiments contradicted previous sugges-

tions that the snapping of trap-jaws is a simple sensorimotor reflex
released by the stimulation of "trigger" hairs (e.g., Wheeler 1900).
Instead, multiple modalities provide redundant information for first
localizing an approaching object, and then orienting the strike. In
Odontomachus bauri, visual input appears to be required for initial
fixation, after which vision plus either the antennae or trigger hairs
may be used to aim. The absence of trigger hairs defines one of the
two subgenera of Myrmoteras distinguished by Moffett (1985), who
speculated that the hairs are a derived feature related to specializa-
tion on collembolan prey (Moffett 1986). The exceptionally large
eyes of these ants suggest that they too can probably orient quite
adequately by vision alone. Some Strumigenys species also lack
trigger hairs (Creighton 1930), and ablation experiments with sol-
diers of Daceton armigerum show that vision can suffice for
effective mandibular strikes in a dacetine (Carlin, unpublished
observations).
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