THE EFFECT OF TRAIL BARRIERS ON FORAGING IN THE LEAF-CUTTING ANT
ATTA CEPHALOTES

Finally, as the
number of barriers
increased, the number
of leaves abandoned
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Abstract. Leaf-cutting ants (Atta cephalotes) frequently encounter barriers of fallen branches 25 2 Barriers significantly increased
falling on the trails that they maintain. To test whether leaf-cutting ants' travel times would (t2=0.79, p<0.01; Figur
increase as the number of these blockades increased and whether ants would reach a threshold 2 R Bl 3 Barriers re=u.77, p<U.Ul; rigure

X
X

D

4). However, all of the
3 4 Barriers leaves which had been
abandoned were re-
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time (expenditure level) at a certain number of barriers, we manipulated obstructions on a trail of
leaf-cutting ants at Corcovado National Park, Costa Rica.
When ants were observed 5min. after barrier placement, we found that the ants' travel times
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varied directly with the number of barriers. However, after several hours, the ants had not 1 §§§ §§§§ B 5Barriers trieved after several
removed the barriers and their travel times were much closer to original times. These results S 5% o . h
) . i , L . 0.5 % R i B 6 Barriers ours.

suggest that a barrier or series of barriers may not serve as a major physical impediment to travel k] a4 £

e . b 5 s
rates but may represent a temporary chemical impediment to ant movement through an 0 ] : o B 79 7 Barriers
interruption in the pheromone trail. (CRP) .

Before 5min after Several DISCUSSION (SPC, MBR)

INTRODUCTION (CRP) of ant activity. We designated a 1m in- Obstruction  Obstruction gg;;z;fif;

terval for each of the trails and mea- Figure 1. Comparison of mean ant traveling speed at three time intervals. The result that ant
Leaf-cutting ants (Atta cephalotes) sured the travel speeds of six ants per travel rates Smin. after
must be able to bring back plant mate- trail. We selected ants carrying leaves of adding barriers decreased as the
rial from plants to their nest in order to similar size and shape to standardize the number of barriers increased is con-
maintain the basediomycete fungus on effect of different load weights. RESULTS (SPC) sistent with our hypothesis. We also
which they feed (Martin 1969). We ob- We added barriers to seven of the found that travel rates several hours af-
served that these ants had removed the eight sites, placing them within the The travel rates of leaf-carrying ter adding barriers decreased as the
leaf litter and small sticks from most of designated section. Beginning at site 2 _ ants were compared before, Smin. after number of barriers increased. Since the
their trails, and subsequently wanted to with one barrier, an additional barrier _and several hours (3-4) after the slope of this regression was consider-
know what impact irremovable fallen was added for each site, ending with addition of the barrier(s) (Figure 1). ably lower than that of the regression on
branches had on ant movement along seven barriers at site 8. No barriers There was a noticeable trend toward travel rates Smin. after placement, the
these trails. Ants ceased traveling under were placed at site 1, which was used as _decreased travel time 5min. after a effect of barriers tends to decrease soon
some conditions, such as high a control. A barrier was defined as an barrier was added followed by a relative after barrier placement. Our data did
temperatures, when a certain threshold object that impedes the forward recovery to pre-barrier travel rates after not indicate the presence of a threshold
of stress is exceeded. We hypothesized progress of the ant and forces it to find several hours had elapsed. The mean barrier density at which point
that leaf-cutting ants would reach a an alternate path. The barriers used rates of travel 5min. after barrier transportation of leaves ceased. There
stress threshold as their energy expendi- were sticks with a diameter of lem and addition were significantly slower than did appear, however, to be a threshold
ture (measured as travel time) increased a length twice the width of the ant trail. those before the barriers were erected barrier level at which ants dropped their

with a corresponding increase in the This standard size was chosen after pre- (t=5.41, p<0.01), and the mean rates sev- leaves to be retrieved later.
number of path barriers. We also hy- liminary observation suggested that ants eral hours after adding the barriers were We noticed an interesting trend
pothesized that the leaf-cutting ants could cross the barrier but only after also significantly slower (t=2.74, p<0.05). when we compared ant traveling speed
would re-route around obstacles or noticeable impediment to forward As the number of bar;iers in- S5min. after and several hours after the
cease to travel on the path as a result of progress. creased, the travel rates taken 5min. af- addition of barriers. The presence of
exceeding this threshold. After the barriers were placed, we ter barrier addition were significantly barriers caused an initial decrease in ant
waited 5min. and timed the speed of six lower (r2=0.58, p<0.01; Figure 2). traveling time, but after several hours
ants at each site. We observed ant be- Likewise after several hours, as the the ants compensated in spite of the ex-
METHODS (MBR) havior at each site and recorded the number of barriers increased, the travel isting barriers, and travel rates ap-
number of leaf abandonments. After 3- rates also significantly decreased, al- proached pre-barrier rates. In addition,
We selected eight ant trails with 4hr, all measurements and observations though the correlation was not as leaves that were initially abandoned by
low light-conditions and similar levels were repeated for each of the trials. strong(r2=0.21, p<0.01; Figure 3). workers were recovered.
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Figure 2. Regression of the % decrease in travel
speed of leaf-carrying ants vs. the number of
barriers Smin after the barriers were added.

Despite the trend, rates several hours
later remained significantly lower than
pre-barrier rates. This may be due to the
fact that sites 6 and 7, which had very
slow travel rates hours after barrier
addition, were given much less time to
recover.

The ability of the ants to recover
nearly to their pre-barrier rates at most
of the sites suggests that woody barriers
are not insurmountable physical imped-
iments to the ants. It is possible that the
barrier was merely an object in the ant
path that lacked the pheromones which
guide their movements along the trail.
The initial decrease in travel rates may
have been in response to this novel,
pheromone-free object. However, given
several hours, the ants re-established the
pheromone trail over the barrier and
were able to resume their pre-barrier
rates. Similarly, leaf-fragments which
were initially abandoned by ants were
recovered once the pheromone trail was
re-established.
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Figure 3. Regression of % decrease in travel speed
of leaf-carrying ants vs. number of barriers several
hours after the barriers were added.

Such return to initial travel rates and
recovery of the fragments abandoned
hours after the manipulation suggests
that most barriers apparently do no
represent a real foraging cost to the
colony.
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Figure 4. Regression of number of leaves
abandoned vs. number of barriers.



