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Examples of five exploratory patterns of S. geminata workers in a circular arena. A, straight-line path; B, tortuous

Fig. 1.

path; C, clockwise turning; D, counterclockwise turning; E, the others. Circled data points refer to the positions of

the worker at 0.5 s intervals.
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Fig. 2. The average exploratory time workers in a circular arena spend each colony (F = 5.33; P < 0.001, ANOVA). Data
with different letters have significant differences.
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Fig. 3. The average time spent exploring among the five patterns used by workers (F = 58.35; P < 0.0001, ANOVA).
Data with different letters have significant differences. SL: straight-line path; T: tortuous path; CW: clockwise
turning; CCW: counterclockwise turning; TO: the others. Data with different letters have significant differences.
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x— RBETHBATRENNE —ERERTXEY (SL: EERE ;T HHhi¥E ; CW : ERFE#Em ; CCW :
WRFETEEE ; TO @ HAMERAE 5 N @ IREREREXEH)
Table 1. The number of exploratory patterns taken by workers in each colony (SL: straight-line path. T:
tortuous path; CW: clockwise turning; CCW: counterclockwise turning; TO: the others; N: total
number of exploratory patterns)

Colony SL T CW CCW TO N
A 2 13 19 21 35 90
B 1 11 23 26 29 90
C 2 17 22 15 34 90
D 4 21 22 20 23 90

9 62 86 82 121 360

Pearson Chi-Square test: X?= 12.312; P= 0.421

25
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915
é IL I Jr §
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5 N\ N
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sL T cw ccw TO

Exploratory patterns

BRETRES—ERRREPAAEERTFIORME o SL - BERRE ; T HEhigE ; CW ! IFRFEtEER ; CCW : #
REETEEm ; TO @ HAnRRRE -
Fig. 4. The average time spent by workers in each colony on each exploratory pattern. SL: straight-line path; T: tortuous
path; CW: clockwise turning; CCW: counterclockwise turning; TO: the others.
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Table 2. The differences of exploratory times in exploratory patterns were examined by one-way analysis of
variance (SL: straight-line path; T: tortuous path; CW: clockwise turning; CCW: counterclockwise

turning; TO: the others)

Exploratory pattern F value p

SL 0.64 0.6225
T 6.31 <0.001
Cw 2.04 0.1145
CCW 1.52 0.2170
TO 0.82 0.4837

R= RIBE TIRIREVE R AT E B RO T IR

Table 3. The average exploratory time spent by workers in each colony taking tortuous paths. Obs: number

of observations
Colony Obs Time (sec) = S.E.
A 13 7.77 +0.812
B 11 6.64 + 0.682
C 17 4.47 £ 0.27°
D 21 5.05 + 0.46°

The mean value (= SE) followed by the same letter does not differ significantly according to the Scheffé

test (p> 0.05).

= LESEHREES

&3 (general linear mixed model) Lb#IEES - [EEE RIRZRIECATIE BRFRE 2 XUFE

Table 4. Effects of colony, individual and exploratory pattern on the exploratory times using general mixed

linear model
Source df Fuoalue Pualue
Colony 3 5.7 < 0.001
Individual 116 1.59 <0.01
Exploratory pattern 4 45.4 < 0.001

Dependent variable: log (time)
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ABSTRACT

Behavioral variation among individual workers within and among colonies has
consequences for the survival and reproductive success of the population. In the present
study, the exploratory behavior of individual workers of the tropical fire ant Solenopsis
geminata was conducted in a circular arena. The search patterns and average exploratory
time of individual workers in a circular arena were also determined. Our observations within
and among colonies showed that workers have different exploration patterns and different
exploratory times. Significant differences exist in the average exploratory time workers
spend among colonies. The results reveal that individual workers followed five major
exploratory patterns. Additionally, there were significant differences in the average time
spent exploring among the five patterns used by workers. The average exploratory time used
by individual workers in tortuous paths significantly differs among colonies. Most workers
tended to search in a looping pattern, and one direction progressively extended the search
area (like clockwise turning or counterclockwise turning). Variations in the search patterns
of individual workers may explain why they employ various exploration strategies to increase
the chances of discovering targets. Tropical fire ant workers exhibit variations in exploratory
pattern and time, inferring that these individual differences may influence the exploration
behavior of the whole colony.

Key words: Solenopsis geminata, worker, individual differences, exploratory behavior,
exploratory pattern
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