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Introduction
Social insects have evolved elaborate chemical communication systems that support sophisticated social structuring
among nestmates. We therefore investigated the behavioral responses of Apterostigma dentigerum to one mandibular
gland compounds, 3-octanone, along with ethanol as the control. This compound is one of eleven found in the
mandibular glands of A. dentigerum. Typically, 3-octanone is combined with other compounds, in a myriad of
concentrations, to cause alarm in the ants, and is found in nature in human breath and sweat. We aim to determine if
this shy species will exhibit alarm responses similar to other attines or if its behavioral repertoire is unique to its genus.

Methods
Ants were exposed to two concentrations of the compound (high concentration = 0.1199
g/cm3, low concentration = 0.1007 g/cm3) mixed with EtOH for a total of 10 µl (n=18).
EtOH was not only used as a solvent, but as a control. The activity level was assessed by
quadrant crosses (four quadrants were drawn on the filter paper in a “+” shape), as well
as their positions at the start of the video. Behaviors were characterized and counted,
and time spent exhibiting each behavior was recorded.

Results
Higher concentrations of 3-octanone actually led to a lower
frequency of quadrant crosses (Fig 1) and higher frequency
of freezing behavior (Fig 3), along with the highest amount
of time spent exhibiting freezing behavior, as compared to
ethanol (Fig 2). In ants, the concentration of communication
signals can influence their functions, and our work
emphasizes that 3-octanone (at 0.1199 g/cm3) is a reactive
component of the secretions from the mandibular glands
that influence A. dentigerum alarm response (i.e., freezing).
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Figure 1: Bar graph of the average frequency of quadrant
crosses on both concentrations of 3-octanone and
ethanol.
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Fixed in a particular
location, with freelymoving antennae.
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Figure 2: Bar graph of the average time spent exhibiting
behavior on both concentrations of 3-octanone and ethanol.

Crypsis is a form of defense for physically smaller animals, whilst
mandible licking and leg wiping are grooming behaviors.

Average Frequency of Behaviors on 3-octanone and EtOH

3
2.5
2

High

1.5

Low

1

EtOH

0.5
0
Freezing

Mandible Licking

Wiping of Legs

Behaiors Exhibited When Exposed to High and Low Concentrations of 3-ocanone vs. EtOH

Figure 3: Bar graph of the
average frequency of
behaviors being elicited on
both the concentrations of
3-octanone and ethanol.

Future Work
This includes experimenting on additional mandibular gland
compounds from the Apterostigma, as well as whole gland
extracts.
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Conclusions
The results show that crypsis and heightened movement, might be
characteristics of alarm behavior in A. dentigerum. This investigation into the
behavioral repertoire of A. dentigerum to 3-octanone offers riveting insight
into the mandibular gland chemical functions and alarm behavior. Our work
demonstrates that A. dentigerum not only reacts to 3-octanone but that their
alarm response is unlike other fungus-growing ants. Our work is the first to
describe crypsis alarm response in Apterostigma ants.

