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ABSTRACT

In the complex natural world, organisms constantly seek to gain an 
advantage in any way possible to survive, including eavesdropping 
on signals from other organisms. Eavesdropping is the interception 
and reading of signals that are not intended for the recipient. Those 
VLJQDOV�FDQ�EH�ERWK�LQWHUVSHFL¿F�FRPPXQLFDWLRQ�EHWZHHQ�VLPLODU�
trophic level organisms and predator-prey relationships. Both the 
predator and the prey can eavesdrop on each other’s signals, wheth-
er they be auditory, vibrational, or pheromonal. In this review paper, 
I examine the different forms of eavesdropping that exist, beginning 
ZLWK�LQWUDVSHFL¿F�HDYHVGURSSLQJ�DQG�LQWHUVSHFL¿F�HDYHVGURSSLQJ�RI�
the same trophic level to examine the mutualistic and commensality 
of such eavesdropping and the multiple ways they exist. This will be 
followed by an examination of predator and prey eavesdropping and 
the multiple sensory modalities in which they eavesdrop, auditory, 
YLEUDWLRQDO��DQG�FKHPLFDO��DV�ZHOO�DV�D�VSHFL¿F�GLYH�RQ�WKH�HDYHV-
dropping involving sexual pheromones. I also examine the unique 
relationship of a three-way parasitoid eavesdropping relationship, 
and a plant trapping prey pheromonal eavesdropping relationship. 
This paper aims to summarize multiple forms of eavesdropping 
and the need for further study on eavesdropping of sexual phero-
mones. 

INTRODUCTION

Since the beginning of life, organisms have been in a constant search 
for nutrients in order to survive. As time progressed, some organisms 
became predators and others became prey. Both predators and prey 
have evolved ways to communicate in order to signal food availability, 
ZDUQ� RI� WKUHDWV�� DQG� ¿QG� PDWHV�� VXFK� DV� ZLQWHU� PRWKV� UHOHDVLQJ� SKHU-
RPRQHV� WR� ¿QG� D�PDWH� DQG� EHHV� VWLQJHUV� UHOHDVLQJ� SKHURPRQHV� WR� HQ-
courage other bees to sting its target, which are all driven by survival. 
  
Naturally, each organism, both predator and prey, evolved methods to lo-
cate and either hunt or avoid each other, respectively. This act, known 
as eavesdropping, is where an organism intercepts and responds to a 
signal not meant for the receiver, and locates the signaler or recipient 
via said signal. Eavesdropping can occur across a variety of modali-
ties such as sounds, pheromones, and vibrations and can be intraspe-
FL¿F�� SUH\� HDYHVGURSSLQJ� SUHGDWRUV�� DQG� SUHGDWRUV� HDYHVGURSSLQJ� SUH\�
 
This article aims to review the multiple forms in which eavesdropping oc-
curs in nature. While this review paper is not exhaustive of all possibili-
ties and relationships in which eavesdropping occurs, it serves to create a 
baseline of knowledge and inform the readers of the ways eavesdropping 
exists in nature, beginning with predators eavesdropping on their prey. 
Within this section, I review literature showing eavesdropping through 
vibrational stimuli and pheromone eavesdropping, two different media 
in which predators locate their prey, and where multiple signals are in-
tended for mating but observed by predators. I also discuss the reverse 
relationship, prey eavesdropping on their predators to avoid predation, 
again through the media of vibrational stimuli and pheromone eavesdrop-
ping, with a further emphasis on the duality of this relationship between 
SUHGDWRUV� DQG� SUH\�� )LQDOO\�� ,�PRYH� LQWR� LQWUDVSHFL¿F� FRPSHWLWLRQ�� ZLWKLQ�
both predator species and prey species, discussing vocal stimuli and 
YDU\LQJ� UHVSRQVH� WR�ZDUQLQJ�FULHV� LQ�SUH\�DQLPDOV�� ,� WKHQ�HQG�E\�EULHÀ\�
discussing some of the complex real-world examples of eavesdropping, 
such as a fungus eavesdropping on its prey and an example of a vector 
placing hormones on a plant for the plants parasite to locate, then con-
suming the parasite from the plant, also known as an eavesdropping web.
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This paper is designed to educate readers on the topic out of an abun-
dance of interest from the writer. Understanding of the complex ways in 
which organisms eavesdrop on each other helps create a better under-
standing of the ecosystem, niches, and how organisms coexist with each 
other in such complex ecosystems. It is also vital to understand how in-
vasive species may have an edge in eavesdropping in their new environ-
ment. Invasive species create mayhem throughout an ecosystem or even 
WRZDUGV�RQH�RUJDQLVP��VXFK�DV�ZKDW�KDSSHQHG�WR�WKH�.LZL��D�VPDOO��ÀLJKW-
less bird in New Zealand that has no native predators but has since be-
come endangered after the introduction of dogs and rodents to the island.

Predator eavesdropping prey
 
Organisms communicate across a variety of media when trying to signal 
for danger, food, mates, among others. One such media over which they 
communicate is through vibrations, something commonly only thought of 
DIWHU�DXGLWRU\�DQG�SKHURPRQDO�VLJQDOLQJ�EXW�LV�DQ�HI¿FLHQW�ZD\�WR�FRPPXQL-
cate and one way in which predators can eavesdrop on prey. For instance, 
the sand scorpion, a nocturnal, burrowing predator that can locate its prey 
by eavesdropping on vibrational stimuli conducted by the sand (Brownell 
	�9DQ�/HR�+HPPHQ��������7KLV�VHUYHV�DV�D�KXJH�EHQH¿W�WR�WKH�VFRUSLRQ�
as, given the time and way in which it hunts, tapping into the vibrational 
network in the sand will aid a scorpion in knowing when prey is nearby. The 
desert scorpion, Paruroctonus mesaensis, evolved specialized receptors 
on the tips of its arms in order to eavesdrop on this vibrational network, 
known as the slit sensilla. With this receptor, Paruroctonus mesaensis are 
able to sense vibrations through the sand approximately 20 centimeters 
away from their receptor, as calculated by vibration source localization 
model designed by Brownell and Van Leo Hemmen (Brownell & Van Leo 
Hemmen 2001). This study attempted to mathematically model the sen-
VRU\�¿HOG�RI�WKH�VFRUSLRQ��FDOFXODWLQJ�WKH�GHJUHHV�DW�ZKLFK�WKH�VOLW�VHQVLOOD�
are angled when the scorpion in the hunting stance, and then making an 
‘informed guess’ to account for the neuronal mechanism through which 
the stimulation reached and activated the scorpion's brain (Brownell & Van 
Leo Hemmen 2001). Their theory involves an educated guess along with 
their mathematical model and lined up very well with their anticipated re-
sults to the stimuli presented in their experiment. Thus, suggesting a slight 
similarity to the auditory pathway (Brownell & Van Leo Hemmen 2001).
 
Furthermore, one of the most common ways in which predators can eaves-
drop on prey is through pheromones, which are hormones that are giv-
en off and sensed by another member of the same species, typically for 
mating purposes. However, pheromones are also used in social insects 
to communicate colony identity and coordinate group behavior. Predators 
are believed to cue into these pheromones to locate prey easier, such as 
the case of the great tit and blue tit picking up pheromones from the win-
ter moth. The winter moth, Operophtera brumata, emits a pheromone to 
attract mates when landing on trees. To further examine its behavior, an 
H[SHULPHQW�ZDV�VHW�XS�LQYROYLQJ�SODFLQJ�DUWL¿FLDO�ODUYDH�RQ�WUHHV��6DDYH-
dra & Amo 2018). Half of the trees were sprayed with the winter moth’s 
reproductive pheromone, and half were not, and it was found that more 
trees sprayed with the pheromones were attacked by their predators. In 
addition, regarding the trees sprayed with pheromones, a greater per-
centage of larvae were attacked on those trees than the trees without the 
pheromone (Saavedra & Amo 2018). This is similar to the eavesdropping 
performed by Odontoponera transversa, a termite raiding ant that uses 
pheromones to track its prey. In this example, O. transversa was able to 
perceive two different pheromones, DDE and DEO, given off by the var-
ious termites during their foraging activities (Wen et al. 2017). Between 
WKH� WZR�SKHURPRQHV�� WKH� WHUPLWHV� ¿UVW� VWXGLHG� WKH� VHFUHWLRQ�RI�'2(�RQ�
their initial foraging trail while they initially searched for food. At this stage, 
there are few termites on the trail or around the foraging termite. However, 
once food was found, DDE was released along the trail, which acts as 
a recruiting pheromone to other termites, leading to a larger number of 
termites moving along the newly marked trail. O. transversa were found to 
distinguish between these two hormones. Moreover, when both hormones 
were present, they hunt along the DDE trail as it leads to more abundant 
prey (Wen et al. 2017). By being able to perceive their prey, both O. trans-
versa and pheromones, the blue and great tit, were able to successfully 
ORFDWH�SUH\��JLYLQJ�WKHP�DQ�DGYDQWDJH�IRU�¿QGLQJ�IRRG�LQ�WKHLU�HQYLURQPHQW�
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Furthermore, the ability of predators, such as O. transversa, to distinguish 
between pheromones and act upon the pheromone that gives them the larg-
est amount of prey is clearly incredibly important to their predation habits.
 Finally, it should be noted that predator-prey eavesdropping is 
not limited to insects and animals. An interesting example of this is the 
nematode-trapping fungus, which is capable of eavesdropping on pher-
omones given off by its nematode prey. While most commonly known 
eavesdropping relationships between predator and prey are between 
animals and insects, carnivorous fungi have been found to eavesdrop on 
ascarides, which are a conserved family of molecules secreted by soft 
soil nematodes (Hsueh et al. 2013). These fungi developed a relatively 
small number of traps in their neutral state. However, when certain con-
centrations of ascarides are present, the fungi observed, Arthrobotrys 
oligospora, not only perceives the pheromone but rapidly develops more 
traps to catch their nematode prey (Hsueh et al. 2013). This serves as 
a reminder that eavesdropping is occurring on various scales and in-
volving organisms we may not see or think about daily. Besides, it pro-
vides evidence of the complexity of the ecosystem as well as the inten-
VLW\�RI� WKH�¿JKW� IRU� VXUYLYDO�EHWZHHQ�D�PXOWLWXGH�RI� FUHDWXUHV� OLYLQJ� LQ� LW�

Prey eavesdropping predators
 
While predators can eavesdrop on their prey to discern their location and 
hunt them down, prey are not defenseless in this struggle. Studies have 
shown that just as predators are able to perceive prey’s signals across mul-
tiple media, prey are also able to do the same thing. In the previous sec-
tion, I described how predatory ants are able to track pheromones given off 
by termites, but termites are able to eavesdrop on the ants as well. Further-
more, in the relationship between the termite, Coptotermes acinaciformis, 
and their predatory ant, Iridomyrmex purpureus, C. acinaciformis eaves-
drops on the footsteps of the ant (Oberst et al. 2017). Originally, they were 
unsure whether the method of eavesdropping was chemical or vibrational 
in nature, since termites communicate amongst themselves in both man-
ners. They tested this by playing recordings of ants walking while termites 
were in containers with no ants present. They found that termites respond-
ed in the manner matching how they responded to ants in the wild, with ter-
mite soldiers banging their heads into the substrate or shaking their bodies 
to sound the alarm (Oberst et al. 2017). This information helps to paint the 
larger picture of the relationship between predators and prey; neither of 
them exist in a vacuum, rather, they both eavesdrop and react to each other.
 
Another example of prey eavesdropping on predators is seen through the 
Giant Asian honey bee, which detects pheromones from predatory ants 
to avoid predation during foraging. Often, as previously discussed, preda-
WRUV�XVH�SKHURPRQHV��VSHFL¿FDOO\�VH[XDO�SKHURPRQHV��WR�ORFDWH�WKHLU�SUH\��
However, in such instances, the opposite occurs. In this relationship, line 
weaver ants, Oceophylla smaragdina, ambush the Giant Asian honey bee, 
Apis dorsata��E\�KLGLQJ�XQGHUQHDWK�D�ÀRZHU�DQG�ZDLWLQJ�IRU�WKH�EHH�WR�ODQG�
before leaping up and attacking them. While this is a somewhat rare event 
for the honeybee, it still poses a threat. A. dorsata has developed olfactory 
senses to sense the ants and avoid them (Li et al. 2014). They tested 
this by placing wire near an ant colony and waiting until about thirty ants, 
the average number of ants which ambush the bees, have crawled along 
the wire (leaving their pheromones on the wire). Then, they extracted the 
SKHURPRQH�IURP�WKH�ZLUH�DQG�DGPLQLVWHUHG�LW�WR�ÀRZHUV�LQ�WKH�QHDUE\�DUHD��
2WKHU�ÀRZHUV�ZHUH�EDLWHG�QDWXUDOO\�ZLWK�OLYH�DQWV��7KH�UHVHDUFKHUV�IRXQG�
that bees avoided both the live ants and the pheromone, which pointed to 
the eavesdropping on the pheromone (Li et al. 2014). Moreover, the fact 
that the bees avoided both the live ants and the pheromones, which will be 
FLUFOHG�EDFN�WR�ODWHU�LQ�WKH�SDSHU�DV�DQ�H[DPSOH�RI�LQWUDVSHFL¿F�HDYHVGURS-
ping, is the fact that A. dorsata releases alarm pheromones when harmed 
RQ�D�ÀRZHU�WR�DOHUW�RWKHU�KRQH\EHHV�QRW�WR�ODQG�RQ�WKH�VDPH�ÀRZHU��7R�UH-
move this error from their data, researchers removed the bees as soon as 
WKH\�ODQGHG�RQ�WKH�ÀRZHU��VR�QR�DWWDFNV�FRXOG�KDSSHQ�DQG�QR�SKHURPRQH�
ZDV�UHOHDVHG��ZKLFK�ZDV�LPSRUWDQW�DV�KRQH\EHHV�DYRLGHG�ÀRZHUV�ZLWK�WKLV�
alarm pheromone present (Li et al. 2014). This prey-predator eavesdrop-
ping assists in helping the Giant Asian honey bee avoid predation by both 
picking up on their predator’s trail pheromones and being able to leave a 
warning pheromone to others in the event of an attack, highlighting the 
multiple warning signs and complexity of the eavesdropping relationship. 

Further exemplifying the complex relationship is the fact that both preda-
tors and prey are able to eavesdrop on each other, which has already been 
EULHÀ\�GLVFXVVHG��7KLV�FRPSOH[�VFHQDULR�LV�KLJKOLJKWHG�LQ�WKH�UHODWLRQVKLS�
between brown rats and house mice, both of which can perceive the oth-
er’s pheromones and hunt or avoid the other, respectively. In this study, 
the ‘counterespionage’ hypothesis was tested, which, as previously stated, 
claims that both predator and prey perceive the opponents’ pheromones 
and react accordingly, to locate and hunt prey or locate and avoid preda-
tion (Varner et al. 2020). In this experiment, an experimental plot was set 
up containing food and testosterone on either side of the plot. One side 
contained the pheromone of the other species pheromone as well as tes-
tosterone, which was present to make sure the organisms were not simply 
avoiding any pheromone present. While their data did show that each or-
ganism was aware of the others presence, their results were rather confus-
LQJ�DW�¿UVW�JODQFH�DV�ERWK�PLFH�DYRLGHG�WKH�UDW�SKHURPRQHV��DV�H[SHFWHG��
but also the rats avoided the mice, which was the opposite of what should 
happen according to their hypothesis (Varner et al. 2020). Even though this 
data seems surprising, it makes sense when you put into context the set-up 
of the experiment, where the rats had an abundant and constant supply of 
IRRG��7KH�DXWKRUV�EHOLHYH�WKDW�WKH�UDWV�ZHLJKHG�WKH�EHQH¿WV�RI�KXQWLQJ�WKH�
mice versus the risk of injury and, with a constant supply of food there, found 
no reason to take that risk. Furthermore, the brown rats are opportunistic 
SUHGDWRUV�RI�PLFH��QRW�VSHFL¿FDOO\�PLFH�KXQWHUV��ZKLFK�PD\�KDYH�IXUWKHU�
weighed into them avoiding the mice. However, even with this data, the sci-
entists were able to show that both the rats and mice can sense each other’s 
pheromones and respond to them, setting the table for further tests on the 
VSHFL¿FV�RI�WKH�RUJDQLVPV¶�UHVSRQVHV��9DUQHU�HW�DO���������:LWK�D�EHWWHU�H[-
perimental set up, such as making the rats hungry before the test and with 
a different breed of rat or another test organism all together, like feral cats, 
WKH�DXWKRUV�PD\�¿QG�GDWD�WKDW�DOLJQV�PRUH�ZLWK�WKHLU�K\SRWKHVLV�DQG�GH-
SLFWV�DQ�DFFXUDWH�UHÀHFWLRQ�RI�SUHGDWRU�SUH\�G\QDPLFV��9DUQHU�HW�DO��������

 It should be noted that this method of prey-predator eavesdrop-
ping, or eavesdropping in general, is not limited to animals: plants perform 
this as well. While plants cannot move to avoid their predators, they are 
able to increase defenses to protect themselves from further predation. 
This eavesdropping can be explored through a variety of medias once 
again, but one astonishing way in which the plant Arabidopsis thaliana 
eavesdrops on its predators is by picking up on vibrations of their pred-
atory caterpillars, Pieris rapae (Appel & Cocroft 2014). When exposed to 
vibrations simulating caterpillar feeding mechanisms, the authors found 
that chemical defenses, particularly glucosinolate and anthocyanin, give 
these plants a higher chemical defense to their predators than unstim-
ulated plants. This is fascinating to see as it means the plants are able 
to distinguish between vibrations caused by caterpillar predation and 
those caused by wind, bumps, insect songs, and raindrops, only elic-
iting a response in the presence of predation (Appel & Cocroft 2014).

Prey-Prey and Predator-Predator eavesdropping
 As I have already established, predator-prey eavesdropping 
results in an interesting dynamic between the two organisms, with each 
organism using the information provided by eavesdropping to locate and 
either hunt or avoid the other. However, eavesdropping is not purely lim-
ited to the predator-prey relationship and can happen both intra- and in-
WHU�VSHFL¿FDOO\�E\�ERWK�SUHGDWRU�DQG�SUH\�RUJDQLVPV��)RU�H[DPSOH��LQ�WKH�
case of the Brazilian free-tailed bats, Tadarida brasiliensis�� LQWUDVSHFL¿F�
eavesdropping is used often to help them locate prey. As is very well docu-
mented, bats use echolocation to help them locate and hunt prey at night. 
These echolocation calls emit a strange buzzing sound that can be audible 
if one is near bats while they are hunting. As T. brasiliensis approaches a 
SUH\�WDUJHW��LW�HPLWV�D�VSHFL¿F�µIHHGLQJ�EX]]¶�ULJKW�ZKHQ�LW�DWWDFNV�LWV�SUH\��
which other bats are able to recognize as a signal of nearby prey (Gillam 
2007). F urthermore, the author tested if it was the sound alone that made 
the bats swarm to an area as a signal prey was nearby; he found that when 
he played the feeding buzz, the feeding buzz backwards, and a silence 
control, the feeding buzz created the largest response by the bats (Gillam 
2007). The sensitivity of T. brasiliensis to the call shown by recognizing 
WKH�IRUZDUG�SOD\LQJ�IHHG�EX]]�EHVW�VKRZV�KRZ�VSHFL¿F�WKLV�HDYHVGURSSLQJ�
PHFKDQLVP�LV�DQG�WKH�DGYDQWDJHV�WKH�EDWV�JDLQHG�LQ�LQWUDVSHFL¿F�FRPSH-
tition by eavesdropping on their fellow bats. This ensured the individual 
eavesdropping was aware of any prey found by the rest of the swarm and 
allowed them to quickly move to and consume prey before it was gone.
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:KLOH� SUHGDWRUV� FRPSHWH� LQWHUVSHFL¿FDOO\� E\� HDYHVGURSSLQJ� DV� ZH� MXVW�
GLVFXVVHG��SUH\�FDQ�HDYHVGURS�RQ�RWKHU�SUH\�VSHFLHV�VLJQDOV�WR�¿QG�IRRG�
or avoid predators. In the case of the African plains, numerous predators 
are present and able to attack at any moment, including lions, leopards, 
and cheetahs, making it both important and challenging for prey animals 
to keep an eye out for their predators. In an interesting paper written by 
Palmer and Gross, alarm calls by Impalas, Wildebeests, and Zebras were 
examined and played to each species to examine their response to said 
calls. Not only did they respond to the alarm calls of other species, but 
they also reacted differently to each call based on the predators of the 
species giving the call (Palmer & Gross 2018).  The authors found that 
Zebra calls elicited the largest response by all of the study species as the 
Zebra’s predator is the Lion, a common predator for all of prey mammals, 
while the Impala’s warning cries elicited the smallest response, as Impa-
las are much smaller than the other prey and thus had a larger variety of 
predators that did not prey on the Zebra and Wildebeest (Palmer & Gross 
2018). The responses were sorted into vigilance, grouping, alarming, and 
ÀHHLQJ�� WKRXJK�HYHU\�DQLPDO�ZLWK�HYHU\� UHVSRQVH�H[KLELWHG�VLJQV�RI�YLJ-
LODQFH��7KH�,PSDOD�FDQ�EH�VHHQ�WR�ÀHH�DW�DQ\�FDOO�� LQFOXGLQJ� WKH�FRQWURO��
further showing their understanding that any predator in the area is likely 
to play upon them, while the Wildebeests and Zebras were more likely 
to only be alarmed. On the other hand, Zebra calls were responded to 
E\� HYHU\� VSHFLHV�� DOWKRXJK� WKH� UHVSRQVH� RI� ÀHHLQJ�� JURXSLQJ�� RU� DODUP-
ing varied in response to common predators (Palmer & Gross 2018). 
7KLV� LQWHUSUHWDWLRQ� RI� HDFK� FDOO� VHUYHV� WR� EHQH¿W� HDFK� DQLPDO� E\� DOORZ-
ing them to be more aware of their surroundings and potential predators 
while tailoring their response based on the organism the alarm came from.

Eavesdropping Webs
 
In the context of the three different eavesdropping relationships we have al-
ready discussed, there are a few unique eavesdropping examples that I be-
lieve warrant their own section. One such example is a nematode-trapping 
fungus, which is capable of eavesdropping on pheromones given off by its 
nematode prey. While most commonly known eavesdropping relationships 
between predator and prey are between animals and insects, carnivorous 
fungi have been found to eavesdrop on ascarides, a conserved family of 
molecules secreted by soft soil nematodes (Hsueh et al. 2013). These fungi 
developed relatively small number of traps in their neutral state, but when 
concentrations of ascarides are present, the fungi observed, Arthrobotrys 
oligospora, not only perceives the pheromone but rapidly developed more 
traps to catch their nematode prey (Hsueh et al. 2013). This serves as a re-
minder that eavesdropping is occurring on scales and involving organisms 
we may not see or think about daily, and that the ecosystem is an incred-
LEO\�FRPSOH[�¿JKW�IRU�VXUYLYDO�EHWZHHQ�D�PXOWLWXGH�RI�FUHDWXUHV�OLYLQJ�LQ�LW�

7KH�¿QDO�XQLTXH�H[DPSOH�,�SODQ�WR�GLVFXVV�LQ�WKLV�VHFWLRQ�LQYROYHV�D�XQLTXH��
three-wayrelationship between an insect, plant, and parasitoid. In this re-
lationship, D. citri is a specialist parasitoid that harms its host plant, citrus 
trees. D. citri is able to eavesdrop on a bacterial vector known as Las, 
Candidatus Liberibacter asiaticus��WR�¿QG�LWV�KRVW�SODQW��0DUWLQL�HW�DO����������
In this relationship, Las is also incredibly harmful to the citrus trees and can 
cause huanglongbing, a deadly disease in the citrus plant and the release 
of MeSA, which is a plant-defense-hormone that attracts the parasitoid’s 
predator, Taxarixia radiata, to act as a ‘bodyguard’ of the plant. This body-
guard then consumes the parasitoids after a slight amount of damage has 
been done to the citrus tree, and the combination of the damage by the 
parasitoids and the infection by Las makes the citrus plant no longer at-
tractive to parasitoids; this allows the tree to continue to grow with the Las 
infection inside of it (Martini et al. 2014). The parasitoids not preyed upon 
will also leave the plant after consuming some of the citrus tree leaves due 
to the increased chemical defenses, which can spread the Las infection to 
nearby trees, wreaking havoc upon a tree farm. This serves as a fascinat-
ing example of an incredibly complex eavesdropping relationship between 
a bacteria, plant, parasitoid, and predatory wasp to continue to spread 
the infection to nearby plants while preserving the initial plants health.

 Eavesdropping webs like this add a further layer of complex-
ity to the ecosystem that cannot be noticed when looking closely at an 
individual organism but can be observed when looking at the bigger 
picture. If we look throughout other ecosystems, there may be other 

examples of complex eavesdropping webs that may give us a great-
er understanding of the ecosystem where the relationship resides.

Conclusion
 
,Q� UHYLHZ�� WKHVH� ¿QGLQJV� RI� HDYHVGURSSLQJ� LQWHUDFWLRQV� WKURXJK� GLIIHU-
ent medias, in different relationships and ecosystems, and between 
animals, plants, bacteria, and insects across a range of complexity is 
RI�JUHDW� LPSRUWDQFH� WR� WKH�VFLHQWL¿F�ZRUOG��7R� WUXO\�XQGHUVWDQG� WKH�FRP-
plexity of an ecosystem, eavesdropping relationships must be con-
sidered throughout the various organisms present in this ecosystem. 
While the authors all found eavesdropping relationships in the organ-
isms they studied, the common thread amongst all the papers is the 
need for further study, further relationships to be explored, and further 
research into the mechanism behind the eavesdropping relationships.
 
Furthermore, the possibilities of future studies are endless. In the case of 
the citrus trees I discussed earlier, study on the bacterial vectors can be 
done to help farmers recognize infected plants early to prevent spread-
ing and save crops. On the other hand, the complexity of eavesdropping 
relationships needs to be considered when introducing species that may 
become invasive to non-native ecosystems. It would be an interesting 
study to observe invasive species relationships in their native environ-
ment versus their invasive environments to observe any eavesdropping 
relationships that give them an advantage in their new environment.
 
In short, eavesdropping is a simple idea with incredibly complex mech-
anisms, relationships, and implications for the natural world. Fur-
ther understanding of these relationships may aid in our understand-
LQJ� RI� WKH� QDWXUDO� ZRUOG�� KDELWDW� UHFRQVWUXFWLRQ�� DQG� LGHQWL¿FDWLRQ� RI�
possible invasive species to prevent them from ever being introduced.
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