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Question:
Are turtle ant nesting choices 
impacted by the presence of 
conspecific competitors?

Introduction

Within a habitat, structural constraints 
influence the way resources are 
distributed [1]. For example, arboreal 
ants coexist on individual trees, creating 
competition for nest sites between 
colonies [1]. Our species of interest, 
Northern Caribbean Turtle Ants 
(Cephalotes varians), lives in the 
beetle-produced cavities of trees in the 
Florida Keys, causing competition 
between colonies for both tree space 
and ideal cavities within a tree [2].
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Fig. 1. Tree Layout: The tree was set up so there are 4 regions, each having equal access to 
resources. There are two configurations of regions, 1-cavity (A/E)  and 3-cavity (BCD/FGH). Each 
cavity (A-H) is equally far from resources and the start node. A is closest to the competitor box.

Fig. 2. Experimental Setup: The branch was placed into 
a bin, resting on slippery stands and a wooden block 
trunk. A camera and lights were set up for recording.

Experimental Design:
Four focal colonies experienced the tree with no 
competitor in the box (control) and with a 
competitor (treatment). Two colonies experienced 
the control arena first and the other two experienced 
the treatment first.
Measurements:
● For 3 days, twice daily observation and video 

recording.
● Censused at end of 3 days
○ counted the ants in each nest, outside of nests, 

and the dead.
○  For each nest, counted how many workers, 

soldiers, and if queens or brood were present. 

Results

● All colonies had soldiers, brood, and/or queen 
nest in cavity E during control.
○ 400 and 437 shifted these members to 

region FGH in competitor treatment.
○ 398 and 399 kept these members in cavity 

during treatment.
● In the presence of competition, brood tended to 

be more concentrated in G and H.
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Discussion
🐜  We hypothesized turtle ants’ nest choice and 
caste allocation across nests would change in the 
presence of a conspecific competitor compared to 
without (control). 
🐜 In previous, noncompetitive experiments, A and 
E were preferred nesting sites. Under control 
conditions, we continued to observe this, however 
under competitive conditions, we saw a shift away 
from A, but not E.
🐜 In the presence of competition, brood was 
often more clustered in adjacent nests far from 
the competitor, but without a nearby competitor, 
brood was more widely dispersed.
🐜  We suspect that by quarantining the 
competitor to a box, and using large focal 
colonies, we minimized the impact of competition.
🐜 Our results were not significant, but suggest 
that turtle ants avoid nesting near competitors. 
With further replicates and additional experiments, 
we hope to gain more insight into turtle ant 
nesting behavior in response to competition.

● The change in proportions is most extreme in 
A, while E was densely inhabited in both 
conditions (fig. 4).

● G and H were consistently occupied in higher 
proportions under competition (fig. 4, 5).

● There was no significant change in nest 
occupation due to competition. However, 
trends suggest movement away from A (fig. 5).
○ Colony 437 displayed the clearest avoidance 

of the competing colony (fig. 3).
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Incident Rate Ratio 
(treatment vs control)
(compared to 1)

CI p

A 0.70 0.34 – 1.42 0.321

B 0.79 0.27 – 2.35 0.674

C 0.93 0.34 – 2.60 0.897

D 1.94 0.67 – 5.59 0.221

E 1.33 0.49 – 3.67 0.576

F 0.96 0.34 – 2.75 0.947

G 2.31 0.83 – 6.45 0.109

H 1.64 0.60 – 4.52 0.339

Fig. 5. Neg. binom. GLMM. Response: workers+soldiers. 
Fixed effects: nest, treatment. Random effect: colony.

● Soldiers were found to congregate around the 
brood and queen. 

● In all treatments, workers initially nested with 
brood and soldiers, then dispersed into other 
cavities by the end of the experiment (with the 
exception of colony 398).


