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ABSTRACT. The foraging behavior of the millipede-specialized predatory ant Leptogenys cyanicatena 
was observed in Chiang Mai Province, northern Thailand. During the observations, millipede species 
from two families of the orders Polydesmida (family Paradoxosomatidae) and Spirostreptida (family 
Harpagophoridae) were hunted by L. cyanicatena. Lone foragers searched for millipedes on the forest 
floor. When a forager encountered a millipede, she touched the latter with antennae and mouthparts for 
up to 15 seconds, but never attacked the prey alone. Alternatively, she would then quickly return to the 
nest to recruit nestmates (scout behavior). Once the scout arrived at the nest entrance, a raiding party 
would be quickly formed upon stimulation. The scout would then lead the raiding party, consisting of 
7–155 ants, and move towards the prey-discovery site in a single file. If the target millipede escaped 
from the original site, the ants of the raiding party would find the escapee by following its trail. Im-
mobilized large millipedes were retrieved by “self-assembling chains” as reported in a previous study. 
Nestmate recruitment is necessary not only to retrieve, but also to immobilize prey, because the mil-
lipedes are too large to be successfully attacked by a single ant. Therefore, scouts recruit nestmates in 
advance of the attack.
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INTRODUCTION

The genus Leptogenys consists of 314 species dis-
tributed globally in tropical and subtropical regions 
(Bolton 2021) and shows extreme diversity of life 
histories (e.g., Maschwitz et al. 1989, Ito 1997, 
Ito & Ohkawara 2000, Peeters & Ito 2001). Many 
species are specialist predators of specific prey, 
such as isopods, earwigs, earthworms, and ter-
mites (Wheeler 1936, Maschwitz & Mühlenberg 
1975, Maschwitz & Schönegge 1983, Steghaus-
Kovac & Maschwitz 1993, Duncan & Crewe 1994, 
Schmidt & Shattuck 2014). According to their prey 
preferences, their foraging behaviors are also very 
diverse with solitary foraging (Leptogenys spp., 
Dejean & Evraerts 1997), mass recruitment (L. 
chinensis (Mayr, 1870), Maschwitz & Schönegge 
1983; L. diminuta (Smith, 1857), Ito & Ohkawara 
2000), and true group raiding (L, processionalis 
distinguenda (Emery, 1887), Maschwitz et al. 
1989; L. intermedia (Emery, 1902) (= L. nitida), 
Duncan & Crewe 1994) having been documented 
in this genus. 
 Leptogenys cyanicatena Arimoto & 
Yamane, 2018 is distributed in Indochina and a 
specialist predator of large millipedes (Peeters & 
De Greef 2015). Millipedes protect themselves 
with hard exoskeletons, specialized setae, and/
or strong defensive secretions (Hopkin & Read 
1992). Therefore, Leptogenys excluded, millipede 
predation is known to occur in only limited ant 
genera, such as Gnamptogenys, Myopias, Plec-
troctena, Probolomyrmex and Thaumatomyrmex 
(Bolton 1974, Willy & Brown 1983, Brandão et al. 
1991, Brown 1992, Ito 1998, Dejean et al. 2001, 
Rabeling et al. 2012, Ito et al. 2020, Ito & Hoso-
kawa 2020). Peeters and De Greef (2015) reported 
that L. cyanicatena preys on large millipedes in 
Cambodia and retrieves the millipedes by coopera-
tive group transport with notable “self-assembling 
chains”, but the entire process of foraging, includ-
ing prey searching and nestmate recruitment is 
unknown. They further predicted that simultane-
ous attacks by a large number of ants would be 
necessary to immobilize the large millipedes, but 
the process of nestmate recruitment has not been 
clarified.
 Colonies of the Leptogenys chalybaea 
species group (including L. cyanicatena) contain 
many virgin ergatoid queens (Arimoto & Yamane 

2018). Their social structure is similar to that of 
the Leptogenys diminuta species group, a sister 
lineage of the L. chalybaea species group. In the 
L. diminuta group, some virgin ergatoid queens 
engage in foraging (Ito & Ohkawara 2000), but it 
has not been confirmed in L. cyanicatena (Peeters 
& De Greef 2015, Arimoto & Yamane 2018).
 In this paper, we report detailed field ob-
servations on prey searching and nestmate recruit-
ment of L. cyanicatena in northern Thailand. We 
also investigate colony composition and raiding 
party participation of these ants, with focusing on 
the presence/absence of ergatoid queens. Further-
more, natural history information of L. cyanicat-
ena, including the composition of a whole colony, 
is provided.

MATERIALS AND METHODS 

Field observations were conducted in Omkoi 
National Forest, Chiang Mai Province, northern 
Thailand (alt. 950 to 1000 m). The study site is 
located in a dry dipterocarp forest, belonging to 
the Aw type of Köppen’s climate classification, 
with distinct dry and rainy seasons (Mizuno et 
al. 2019). All observed ant colonies were identi-
fied morphologically as L. cyanicatena. Before 
the observations, one entire colony (RM’s per-
sonal colony code RM-34) was excavated, and 
its composition was recorded. This colony was 
reared under laboratory conditions during a week 
in Kagawa Univ., Japan. 
 Observations were carried out from June 
to August 2017 and in July 2019 (Table 1). During 
the observations, 32 millipede individuals were 
collected as captured prey of L. cyanicatena. A 
large earthworm (ca. 15 cm long) was offered for 
foraging ants once. The prey millipedes’ body 
length and weight were measured after identifica-
tion at the family or genus level. Voucher speci-
mens of ants were deposited in the Thailand Natu-
ral History Museum, while voucher specimens of 
millipedes were deposited in the collections of the 
Division of Plant Protection, Maejo University.
 In advance of observation in the field, a 
total 56 ants in three L. cyanicatena colonies were 
marked and identified by using enamel paint mark-
ers (23 ants of colony 2017-2, 17 ants of 2017-3, 
and 16 ants of 2019-2). Observation at the nest 
entrance was carried out six times on four colo-
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nies. The ants leaving and entering the nest were 
counted, and their behavior was observed. Forag-
ers (= individuals searching for prey) leaving the 
nest alone were traced and observed. When nest-
mate recruitment occurred, the recruited raiding 
party was also traced (two raiding parties were 
observed). Hereafter, the individuals recruiting 
nestmates are referred to as “scouts”. Large Thy-
ropygus millipede juveniles (ca. 10 cm long each) 
were artificially offered to forager ants exiting a 
nest, to assess: (1) the behavior of foragers when 
encountering prey (n = 18), (2) the role of the scout 
in leading the raiding party (n = 2), (3) the at-
tacking behavior of the raiding party against the 
prey (n = 18). The millipedes were placed two to 
five meters away from the nest entrances of the 
selected colonies.
 Four simple experiments using large liv-
ing Thyropygus millipedes were done to deter-
mine if ants actively traced the millipedes’ trail: 
(1) A millipede was offered to a foraging ant. After 
contact with the forager, the route via which the 
millipede escaped was recorded (natural millipede 
trail experiment). (2) The offered millipede was 
immediately removed from the ground after the 
forager encountered it (removal experiment). (3) 

Following the same method used in the removal 
experiment, an artificial millipede trail (50 cm) 
was drawn from the encounter site by dragging 
the millipede on the ground (artificial millipede 
trail experiment). (4) Using the same method as 
in the removal experiment, the removed millipede 
was offered again to an ant that had been recruited 
and was searching around the encounter site (re-
encounter experiment).
 As it is impossible to differentiate erga-
toid queens from foraging workers in this spe-
cies based on visual observation from a distance, 
since the two are morphologically similar. Thus, 
we collected two entire raiding parties (total 40 
individuals) for closer examination and identifi-
cation of ergatoid queens. In the Results section, 
we refer to observed individuals simply as “ants” 
without distinguishing between ergatoid queens 
and workers.

RESULTS 

Prey menu
During the observation period in 2017, small Thy-
ropygus sp. (juveniles, 3.4–5.2 cm, n = 23) and 
millipedes of other unidentified genera (adults, 

Table 1 Date, colonies ID, type of observation, and duration of each observation episode. Abbreviations; NE, 
observation on nest entrance; RP, observation on raiding party; EX, experimental observation of recruitment and 
prey search. 

Obs. ID Date Colony IDs Type of observation Duration
1 7 Jun. 2017 2017-1 NE ca. 1h

2 27 Jun. 2017 2017-1 NE 2h8m

3 9 Jul. 2017 2017-2 NE 5h10m

4 10 Aug. 2017 2017-3 NE ca. 0h30m

5 14 Aug. 2017 2017-3 NE 3h57m

6 13 Jul. 2019 2019-1 RP 1h1m

7 14 Jul. 2019 2019-1 RP 0h23m

8 15 Jul. 2019 2019-1 NE, RP 2h21m

9 15 Jul. 2019 2019-1 EX 0h15m

10 17 Jul. 2019 2019-1, 2, 3 EX Total ca. 2h

11 17 Jul. 2019 2019-2 RP ca. 1h

12 20 Jul. 2019 2019-2 EX 1h10m

13 20 Jul. 2019 2019-3 EX 0h30m

14 21 Jul. 2019 2019-2 EX ca. 1h

15 21 Jul. 2019 2019-3 EX ca. 2h
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Enghoffosoma or Anoplodesmus, ca. 4 cm, n = 4) 
of the family Paradoxosomatidae were collected 
as prey captured by L. cyanicatena. We could 
only identify some prey to genus level because of 
their poor condition. During observations in 2019, 
larger Thyropygus sp. (also juveniles, 9.8–13.2 
cm, n = 2) and unidentified species in Paradoxo-
somatidae (apparently same species as 2017, n = 
3) were collected from the ants. Hereafter, these 
prey millipedes are referred to as “small Thyropy-
gus”, “Paradoxosomatid” and “large Thyropygus”, 
respectively. The fresh weight of the small Thyro-
pygus was 0.47–0.69 g (n = 7), that of large Thyro-
pygus was 5.54–9.47 g (n = 6). Paradoxosomatids 
were not weighed but appeared lighter than the 
small Thyropygus. During observations, L. cyani-
catena exclusively preyed on millipedes and never 
attacked other arthropods. A large earthworm (ca. 
15 cm long) was artificially offered once but not 
attacked. The adult ants of captive colony RM-
34 fed on offered Turkistan cockroaches (Blatta 
lateralis Walker, 1868) (n = 2). 

The process of millipede raid
Almost all observed foragers left the nest and 
explored alone (n = 12 ants). One forager was 
traced: she explored at least 38.5 m from the nest 
(30 minutes after leaving the nest). Non-solitary 
exploration was observed only twice, in which 
cases two foragers traveled together in the same di-
rection. If a single forager encountered a group of 
nestmate ants carrying prey to the nest, she never 
joined them and continued to explore alone (n = 
2 foragers). When a lone forager encountered a 
millipede, she touched the millipede briefly (5–15 
s) with her antennae and/or mouthparts (palpus?). 
After the forager encountered prey, she got frantic 
and quickly ran back to the nest excitedly (scout 
behavior). The movement of scouts is distinguish-
able from that before encountering the prey. Dur-
ing the first contact, foragers just touched the prey 
millipede briefly and did not exhibit any measuring 
behavior, such as antennation with walking along 
the prey’s long axis. At this time, foragers never 
attacked the prey alone (n = 18). 

Fig. 1. Leptogenys cyanicatena carrying a large Thyropygus millipede with long (11 ants) and short (four ants, and 
the fifth ant is trying to join) chains while the millipede is curling up.
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Fig. 2. Leptogenys cyanicatena carrying a Paradoxosomatid millipede with chain of two ants (shown by arrows).

 At the nest entrance, 33 single ants were 
observed returning to the nest not carrying any 
prey and eight of them behaved as scouts. When 
the scouts returned to the nest, recruitment oc-
curred: a “raiding party” consisting of 7–155 ants 
(21 raiding parties assessed) was quickly formed 
at the nest entrance (Video S1). Nestmate recruit-
ment by marked scouts was observed twice (one 
example is provided in Video S1), the behavior of 
the scout and nestmates were constant: (1) When 
a scout approached the nest, the ants around the 
nest entrance reacted to the scout (even without 
any direct contact by antennae) and started to walk 
slowly in the direction of the scout’s original route 
(started forming the raiding party). (2) About 30 
seconds after a scout entered the nest, she appears 
from the nest entrance and walks to the head of the 
raiding party. (3) The scout walks on the head of 
the raiding party and leads them to the direction 
where the scout encountered the prey. A recruited 
raiding party always moved as a procession in sin-
gle file to the prey-encounter site (n = 8, including 

the observation with non-marked scouts). In the 
two raiding parties collected and examined (of 17 
and 23 ants), only one queen was found (in the 17 
ant party). 
 Two traced raiding parties succeeded in 
finding a prey at 25.3 m and about 30 m away 
from their nest, respectively. When a raiding party 
arrived at a possible prey site, they spread over an 
area up to 1 m × 1 m and searched on the ground 
with their antennae. One of the observed raid-
ing parties first found a small Thyropygus under 
leaf litter. After that, the same raiding party also 
searched and found another small Thyropygus 
1.5 m away from the first prey. Another raiding 
party found and retrieved a large Thyropygus in 
a chamber (possibly a molting chamber made by 
the millipede itself) under a rotting log. 
 When attacking, the ants attempted to 
sting the ventral side of a millipede, avoiding the 
hardest part of its exoskeleton. Ants seem to be 
unable to sting the dorsal side of millipedes. At-
tacked millipedes curled up to defend themselves. 
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Fig. 3. Leptogenys cyanicatena carrying a small Thyropygus millipede without chaining.

After multiple stinging by two to 13 workers for 
five to 10 minutes, a millipede relaxed and was 
linear. Most preyed millipedes were cooperatively 
transported to their nest (n = 32). Large Thyropy-
gus millipedes were retrieved by chains of ants (up 
to 11 individuals, Fig. 1) as reported in the previ-
ous study (Peeters & De Greef 2015). Even for 
relatively small prey, the ants sometimes formed 
a short-chain according to the resistance to drag 
(e.g., friction between the prey and the ground 
surface, slope, or obstructive objects) (Fig. 2). 
When the millipede was insufficiently paralyzed, 
the ants carried it while it was curled up (Fig. 1), 
but at a slower speed. When the ants transported 
smaller prey (small Thyropygus or Paradoxosoma-
tid), they mostly carried the prey without forming 
chains. Smaller Paradoxosomatid millipedes were 
observed to be transported solitarily (n = 3). How-
ever, seven to 20 ants usually walked together in this 
case, often helping each other with prey transport. 
The ants always grasped appendages of the mil-
lipede (antennae or legs) by their mandibles and 
held it under their body or just dragged it (Fig. 3). 

Experimental observation of millipede tracing 
by ants
When the recruited raiding party arrived at the 
prey encounter site, the ants tapped the ground 
with their antennae, followed the trail by which the 
millipede escaped, and reached the escapee (Fig. 
4C-1, natural millipede trail experiment, n = 4). At 
this time, the ants did not start to attack the prey 
until most of the raiding party members arrived. 
If the offered millipede was removed immediately 
after the scout’s departure (removal experiment), 
the recruited raiding party broke up and searched 
around upon arrival at the prey-encounter site (Fig. 
4C-2, n = 9). When the raiding party could not find 
the millipede after more than 10 minutes, the ants 
started to walk back to the nest. When an artificial 
millipede trail was drawn from the encountered 
site by dragging a millipede on the ground (artifi-
cial millipede trail experiment), the ants followed 
it and broke up and searched around at the ending 
point of the artificial millipede trail (Fig. 4C-3, n 
= 2). When the removed millipede was reintro-
duced to the area being searched (re-encounter 
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experiment), the ant that first encountered the re-
introduced millipede behaved like a scout (Fig. 
5, n = 5). At this time, the ants around the scout 
would respond to the latter and start to walk in 
the direction the scout came from. This behavior 
was similar to the recruitment at the nest entrance. 
During the attack on the millipede, 1–3 additional 
raiding parties came from the nest and joined in the 
prey attack and transport (n = 2 times).
 The entire process of the millipede raid 
of L. cyanicatena is shown in Fig. 6. 

Natural history observations of Leptogenys cy-
anicatena.
The collected and observed colonies were nested 
in underground preexisting spaces in abandoned 
termite nests (n = 6) or under a standing decayed 
tree (n = 1). The exoskeletons of preyed millipedes 
and cocoon shells of L. cyanicatena were scattered 
near the nest entrance, as in former studies (Peeters 
& De Greef 2015; Arimoto & Yamane 2018). One 
whole excavated colony (RM’s personal colony 
code RM-34) consisted of 454 workers, 62 erga-
toid queens, nine males, 188 cocoons, many lar-
vae, and eggs. Reproductive status of the ergatoid 
queens was not examined. 

Fig. 4. Schematic figure of millipede tracing.
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Fig. 5. Schematic figure of the results of millipede re-encountering experiment.

Fig. 6. Sequence of the millipede raid of Leptogenys cyanicatena.
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 During the fieldwork, it was observed that 
L. cyanicatena piled up their cocoons at the nest 
entrance (Fig. S1, n > 10 times at five colonies). 
They seemed to heat or dry the cocoons. When 
it started to rain during observations, the ants all 
carried these cocoons back into the nest. Similar 
cocoon piling was also observed in L. cf. diminuta 
at the same locality (Mizuno unpubl.) and L. nitida 
in South Africa (Duncan & Crewe 1994). 
 It was observed that six individuals of 
small Thyropygus millipedes were piled together 
with cocoons under fallen leaves at the nest en-
trance of colony 2017-1 (Fig. S2, n = 1). Gnamp-
togenys ingeborgae leave their prey millipedes 
outside of the nest for 10 minutes to more than an 
hour, possibly for dissipation of defensive chemi-
cals emitted by the millipede (Brown 1992). The 
millipede piling of L. cyanicatena also might be a 
similar behavior. 

DISCUSSION

In this study, we identified the behavior of soli-
tary scouts and of searching for escaped mil-
lipedes, which was not reported by Peeters and 
De Greef (2015). Additionally, as Peeters and De 
Greef (2015) predicted, our results confirm that 
the nestmate recruitment occurs prior to the at-
tack against the prey. Specialized predation on 
millipedes, transportation of large millipedes with 
chaining behavior, and transportation of smaller 
millipedes without chaining was consistent with 
the previous study (Peeters & De Greef 2015). The 
prey millipedes obtained in this study belonged to 
the same family as in that of the previous studies 
(Peeters & De Greef 2015; Arimoto & Yamane 
2018). However, the opportunistic predatory habits 
occasionally observed in the previous studies, such 
as predation on earthworms or snails with broken 
shells (Peeters & De Greef 2015, Arimoto & Ya-
mane 2018), were not observed during the field 
observations in this study (though a captive colony 
accepted cockroaches and mealworms (Tenebrio 
molitor Linnaeus, 1758) (Jaitrong personal obser-
vation)). However, it is not clear whether similar 
prey are collected in field conditions. 
 In the excavated colony (RM-34), about 
12% of the adult female ants were ergatoid queens 
and one ergatoid queen was found as a member of 
an examined raiding party. Ergatoid queens who 

can also work as colony laborers are called ‘multi-
purpose ergatoid queens’ (Molet et al. 2009). In 
the case of L. diminuta group, a sister lineage of 
L. cyanicatena, only old virgin ergatoid queens 
engaged in foraging (Ito & Ohkawara 2000). It 
may be the same in L. cyanicatena, but the age of 
ergatoid queens was not evaluated in our study. 
The excess production of multi-purpose ergatoid 
queens is associated with opportunistic colony 
fission (Forder & Marsh 1989, Ito & Ohkawara 
2000). Nest relocation is occasionally observed in 
L. cyanicatena, which nests in preexisting spaces 
(Peeters & De Greef 2015, Mizuno unpublished). 
In northern Thailand, heavy rain frequently falls 
during the rainy season, and it may disturb the nest 
site or interrupt nest relocation, resulting in unex-
pected colony fission. Therefore, as in L. diminuta, 
a notably high number of ergatoid queens in colo-
nies of L. cyanicatena also may be associated with 
opportunistic colony fission. 
 The foraging behavior of L. cyanicatena 
is classified as group raids (Lanan 2014). Many 
Leptogenys species in Southeast Asia show rela-
tively small colony size (less than 50 adult ants, Ito 
1997), except for handful species (e.g. L. proces-
sionalis distinguenda, more than 50000 workers, 
Maschwitz et al. 1989; Leptogenys myops (Emery, 
1887), 1540 workers, Ito 1997; L. diminuta group, 
up to 700 adult ants, Ito & Ohkawara 2000). Simi-
lar to their sister lineage L. diminuta group, the 
colony size of L. cyanicatena (about 400–1000 
adult ants, Arimoto & Yamane 2018) is relatively 
large and might be related to their foraging style. 
Recruitment of nestmates always occurred prior to 
the attack (hereafter prior recruitment). This nest-
mate recruitment might be a specialized behavior 
required for the group attack to immobilize huge 
millipedes. Prior recruitment is thus associated 
with the need for a large number of ants to sting 
the prey simultaneously. The reduced efficiency of 
transportation of incompletely paralyzed prey may 
further support the importance of complete pa-
ralysis by simultaneous attacks with multiple ants. 
Prior recruitment behaviour has been observed in 
other species. The scouts of Leptogenys diminuta 
recruit nestmates before the attack when the prey 
is too large to be immobilized by a single forager, 
but small prey is hunted by a single forager (Witte 
et al. 2010). The millipede predatory ponerine ant 
Plectroctena minor usually attacks prey solitarily; 
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the solitary forager recruits nestmates only when 
the prey is difficult to immobilize alone (Dejean et 
al. 2001). Prior recruitment has also been observed 
in termite predators, such as Leptogenys chinensis 
(Mayr, 1870) (Maschwitz & Schönegge 1983) and 
Megaponera analis (Latreille, 1802) (= M. foetens 
) (Longhurst & Howse 1979), and a doryline ant 
predator, Lioponera cf. turneri (Hölldobler 1982). 
For termite and ant predators, prior recruitment 
might be an adaptation for effective retrieval of 
groups of small prey. Prior recruitment behavior 
appears to have evolved and adapted to varied prey 
types and sizes across different ant lineages.
 Based on the behavior of the recruited 
ants at nest entrances, it seems that the scouts 
lay a chemical trail and stimulate their nestmates 
with stridulation and/or volatile pheromones. The 
number of recruited individuals in a raiding party 
varied greatly from a dozen to more than a hun-
dred. This may suggest ‘graded recruitment’ – a 
mechanism in place that adjusts the number of 
recruited individuals according to the size and con-
dition of the food source, is occurring. Graded re-
cruitment has been reported in other genera, (e.g., 
Paraponera clavata (Fabricius, 1775), Breed et al. 
1987; Gnamptogenys sulcata (Smith, 1858), Daly-
Schveitzer et al. 2007). Further experiments are 
needed to verify this behavior in L. cyanicatena. 
The number of ants required to immobilize and 
transport a small to a large millipede (the heaviest 
millipede weighed about 20 times as much as the 
lightest one) may differ remarkably. According to 
Witte et al. (2010), a L. diminuta scout determines 
in a few seconds whether to kill the prey alone or 
to recruit nestmates (as well as the number of nest-
mates to recruit) depending on the characteristics 
of the prey (type, size, and speed of movement). 
Such graded recruitment also might be possible 
for L. cyanicatena in hunting of various sizes of 
millipedes.
 The recruited raiding party dispersed at 
the site where the scout encountered the prey and 
followed trails of an escaping millipedes. Thus, L. 
cyanicatena may recognize chemical substances 
left on the ground, such as ‘kairomones’ – a chemi-
cal cue used by predators or parasites to mark prey 
or hosts. Because of prior recruitment behavior 
of L. cyanicatena, it is likely that the encountered 
millipede may escape from the encountered site 
while the scout returns to the nest to recruit nest-

mates. Therefore, prey tracing ability is impor-
tant for the hunting success of L. cyanicatena. We 
have no evidence that L. cyanicatena recognizes 
and traces the defensive chemicals of millipedes, 
but the defensive chemicals might leave strong 
vestiges of millipede existence. Parasitic flies use 
the strong defensive substances of millipedes as 
signals of their host (Hash et al. 2017). Using prey 
scent for hunting is known in some ants. For exam-
ple, Plectroctena minor Emery, 1892 recognizes 
chemicals in millipede molting chambers’ walls 
and destroys the chamber to prey on the millipedes 
inside (Dejean et al. 2001). Also, Brown (1992) 
suggests that Gnamptogenys ingeborgae Brown, 
1993 uses the millipedes’ defensive chemicals as 
a cue for prey recognition. In M. analis, workers 
recognize chemicals emitted from the soil sheeting 
laid down by the termites as kairomone for prey 
search (Longhurst & Howse 1978). However, the 
prey millipedes used by L. cyanicatena consisted 
of two unrelated taxa (genus Thyropygus belongs 
to family Harpagophoridae of order Spirostrep-
tida, family Paradoxosomatidae belongs to order 
Polydesmida). These millipedes use different de-
fensive substances (reviewed in Shear 2015). Since 
all the experiments in this study were conducted 
with large Thyropygus, it is not clear whether the 
hunting style of L. cyanicatena also differs among 
prey of different orders or whether other prey can 
be traced. Hunting behavior against different mil-
lipedes and analysis of their chemical recognition 
is an interesting topic for further study.
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