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cia mutualism. (MS)
INTRODUCTION (SPC)

The interaction between Acacia
collinsii and several ant species of the
genus Pseudomyrmex represents a classic
mutualism. Previous studies have
shown that Pseudomyrmex spinicola
('red" ants in this study) are more
aggressive than P. flavicornis ("black”
ants) in defending the acacia from both
herbivores and encroaching vegetation
(Janzen 1966). The findings of these
studies raise questions concerning the
actual mechanism responsible for the
observed differences in behavior,
Specifically, we addressed the following
issues:

(1) How do responses to the intro-
duction of a simulated and ac-
tual intruder differ between
species?

(2) Can the difference in the response
be explained by differences in
basal activity levels between the
two species?

We predicted that P. spinicola would de-
fend acacia trees more aggressively than
P. flavicornis, hypothesizing that these

DIFFERENCES IN RESPONSE OF TWO SPECIES OF ACACIA ANTS TO
DISTURBANCES OF THEIR HOST TREES

Samuel P. Cook, Sonya T. Dyhrman, Diana B. Kornet, Elizabeth D. O'Hara, and Marco
Seandel

Abstract. Prior observation and experiments have shown a differential response of Pseudomyrinex
spinicola and P. flavicornis to disturbances of their host tree, Acacia collinsii. In the present study,
we expected to observe a higher level of activity in P. spinicola than in P. flavicornis, a result which
would explain, in part, observations of more aggressive behavior exhibited by P. spinicola.
Through experimental manipulations, using both a simulated and an actual intruder, we tested
the impact of disturbance on the behavior of the two ant species. We found no differences be-
tween initial activity levels in the two ant species; however, P. spinicola exhibited a statistically
significant increase in activity after disturbance while P. flavicornis did not. Such behavioral dif-
ferences in the two species of ants may have implications for their relative success in the ant aca-

differences are due to a greater standard
basal activity in P. spinicola.

METHODS (STD)

We collected approximately 20
grasshoppers of various species 2-4cm
in length to serve as experimental
intruders. ‘We used lightweight sticks
(8-10cm in length), which were
approximately the same weight as the
collected grasshoppers, to serve as
controls.

Due to the relative scarcity of black
ant-inhabited trees, we first selected
eight medium-sized Acacia collinsii (1.5-
3.0m in height), occupied by black ants
and the nearest medium-sized red ant
inhabited tree in which to perform the
experiments. Each tree was divided into
three quadrants, and a randomly se-
lected, directionally positioned branch
in every quadrant was used for observa-
tions of basal activity level (the amount
of ant activity before a disturbance was
introduced).

To measure the activity level of the
ants on each tree, the midpoint on each
of the three previously selected branches



was observed for 2min. The number of
ant passes over this midpoint was
recorded.

We used the following design in
order to determine whether the aggres-
sive response of the ants was simply a
response to mechanical disturbance or if
a specific reaction to a potential herbi-
vore: The grasshopper treatments and
the stick controls were randomly as-
signed to one of the three branches of
the appropriate tree. For each tree the
control or treatment was attached at the
midpoint using dental floss. In order to
prevent unnecessary injury to the
grasshopper intruder, the procedure
lasted 1min for the red ants and 2min
for the black ants. The red ants actively
stung and seemed to cause much more
distress to the grasshopper than the
black ants.

We recorded the time until the first
ant touch as a measure of aggressive re-
sponse and the number of ant touches as
a measure of post-disturbance activity.
Following manipulations the sticks and
grasshoppers were released.

RESULTS (DBK)

The results indicate that the type of
intruder we introduced, either
grasshopper or stick, made a significant
difference in neither time from initial
contact to encounter, nor in amount of
post-disturbance activity. As a result of
this lack of discrimination between in-
truder types, we pooled the data for the
two types of disturbance for each
species of ant, respectively. Using this
pooled data, we found no significant
difference in pre-disturbance activity
(basal activity level) between the two
species of ants (t=.392, p>0.05; Figure 1).
However, post-disturbance activity lev-

els were significantly elevated in P.
spinicola, while no elevation in activity
level was found for P. flavicornis .
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Figure 1. Activity levels of P. spinicola
(red) and P. flavicornus  (black)

before and after disturbance at Palo Verde,
Costa Rica.

DiscussioN (EDOH, MS)

The results of our experiment indi-
cate that the magnitude of the response
to a disturbance is greater for red ants
than for black ants. We also found that
basal activity level is not an indicator of
the vigor of response. In addition, this
observation suggests that increased re-
sponse is not due simply to a difference
in availability of potential active recruits
to the intruder, but a difference in re-
sponse vigor of individual ant defend-
ers. As neither ant species
discriminated between grasshopper and
stick in their response, we speculate that
the cues involved in detection are not
based on specific attributes of a living
organism. It may be the mere vibration
of the acacia branch that provokes a
response from the ants.

We propose that a comparison be-
tween the two ant species with respect
to sting rates and the number of ants re-

cruited would provide additional mea-
sures of aggression. This information
would be useful in any effort to further
elucidate the mechanism behind the de-
fense of the acacia tree. Given that red
ants appear to be more effective defend-

_ers, there may be important implications

for the increased fitness of the red ant-
acacia mutualism.
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