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Abstract: Research on insect biotremology has resulted in a burgeoning body of literature over the past few decades. 
Despite this, several biases and knowledge gaps have been proposed, but not quantified. Therefore, a systematic literature 
review and meta-analyses were carried out to summarize the temporal trends and test for biases regarding taxa, develop-
mental stages, and research topics reported in scientific papers spanning 75 years. The survey tracked 831 papers, which 
exhibited exponential growth since the 1990s and covered 17 insect orders. Among these studies, 70.4% were associated 
with adaptive behaviors, while the remaining (29.6%) focused on applied entomology and sensory organs. Three main 
biases were detected: (i) a prevalence of studies on Hemiptera, Hymenoptera, and Coleoptera, (ii) a focus on adults, and 
(iii) a preponderance of studies on reproductive behaviors. Considering only adaptive behaviors, the likelihood of studies 
with adults was 3× higher than for juveniles. Studies documenting receiver response were 2× higher than not. Still, few 
insect orders (9 of 17) included reports on vibrations used in an adaptive context, while studies reported in the remain-
ing orders focused on mechanisms of vibration production or vibration characteristics. The results of this study highlight 
knowledge gaps worthy of future investigations. In particular, further research is necessary on the role of vibratory sensing 
and communication in juveniles (eggs, larvae, pupae, and nymphs), testing hypotheses on the adaptive roles of vibrations 
in a broader range of taxa, characterization of vibratory landscapes, and research on sensory receptors.
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1 Introduction

Vibratory sensing and communication are considered to 
be the most ubiquitous and ancient sensory modalities in  
insects (Hill 2009; Endler 2014). By vibration, we refer to 
mechanical waves transmitted through solids (e.g., soil, 
plant material, silk, wax), in contrast to those transmitted 
through air or water and commonly referred to as “sounds” 
(see Hill 2008; Hill & Wessel 2016). Solid-borne vibra-
tions are widely available to insects in the environment and 
originate from both abiotic (e.g., rain, wind) and biotic (e.g., 
conspecifics, predators) sources. Vibrations arising from 
biotic sources can be produced incidentally as cues, such as 
when an insect walks, or directly as signals, such as when an 
insect communicates to a mate (Maynard-Smith & Harper 
2003; Yack 2016; Giunti et al. 2018). Vibratory sensing and 
communication (or biotremology, a recently coined term) in 

insects has received increasing research attention over the 
past few decades and this field of study has been variously 
described as a ‘gold mine’ with ‘unsurpassed opportunities’ 
(Cocroft et al. 2014a), and an ‘unchartered territory’ (Yack 
2016), with ‘many opportunities for ground-breaking study’ 
(Cocroft & Rodríguez 2005). Despite the progress of this 
field, there are questions unanswered and gaps in our knowl-
edge that deserve scrutiny.

A number of reviews have covered the topic of vibratory 
sensing and communication in insects to varying degrees. 
These include comprehensive reviews that focus on the dis-
tribution of taxa and contexts in general (e.g., Virant-Doberlet 
& Čokl 2004; Cocroft & Rodríguez 2005), or specific taxo-
nomic groups (e.g., Plecoptera [Stewart 1997], Neuroptera 
[Devetak 1998; Henry et al. 2012; 2013], Hemiptera [Gogala 
et al. 1974; Claridge 1985; Čokl & Virant-Doberlet 2003; 
Cocroft & Mcnett 2006], Hymenoptera [Schneider & Lewis 
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2004; De-Luca & Vallejo-Marin 2013]; Mantophasmatodea 
[Eberhard & Eberhard 2013]). Others focus on the role of 
vibrations mediating specific types of interactions such as 
group-living (e.g., Cocroft 2001; Hunt & Richard 2013), 
prey-predator (e.g., Casas & Magal 2006; Virant-Doberlet 
et al. 2019), and myrmecophily (e.g. Casacci et al. 2019). 
Others address practical applications for insect monitoring 
and control (e.g., Rajendran 1999; Polajnar et al. 2015; Liu 
et al. 2017; Banga et al. 2018; Takanashi et al. 2019; Adedeji 
et al. 2020; Lima et al. 2020).

Based on the literature reviewed to date, a number of 
potential shortcomings and biases have been noted. The first 
relates to which insects detect and generate vibration. It has 
been stated that we are in the process of “identifying the 
players” including taxa never considered before (Hill 2008; 
2009; Yack 2016). To the best of our knowledge, eighteen 
insect orders have been qualitatively recognized as using 
vibratory communication and sensing (Virant-Doberlet & 
Čokl 2004; Cocroft & Rodriguez 2005), but without a more 
in depth analysis and quantitative assessment. However, this 
number has been estimated as being low, leaving out some 
of the small-bodied orders (e.g., fleas, twisted wing para-
sites, jumping bristletails, and thrips). Second, it is proposed 
that research has focused on adult insects (Virant-Doberlet 
& Čokl 2004; Cocroft et al. 2014b; Yack 2016), which is a 
conundrum because juveniles are generally more substrate-
bound than their adult counterparts, given that they are less 
likely to jump and do not fly. Third, it has been proposed 
that topics covered are biased towards some subjects, such 
as reproduction (see Virant-Doberlet & Čokl 2004; Cocroft 
et al. 2014b; Hill et al. 2019), but lacking in others, such as 
sensory organs (Yack 2016) and evolution (Hill et al. 2019). 
Finally, while there are many reports of proposed vibration 
sensing and communication, for example, based on morphol-
ogy alone or recorded vibrations (e.g., Low 2008; Quiroga 
et al. 2019), it is not always clear whether these examples 
constitute adaptive usage of vibrations, as experimental evi-
dence for information transfer is lacking. The above-men-
tioned concerns led to the present attempt to understand how 
vibratory sensing and communication has been studied in 
insects.

The purpose of this review is to survey the literature over 
a period of 75 years, from 1945 to 2020, to obtain an over-
view of strengths and weaknesses in the field. This study had 
two primary goals. First, to conduct a systematic literature 
survey to qualitatively describe the temporal trends in pub-
lications, the taxonomic groups, and developmental stages, 
and to identify the main topics studied. This was done using 
the Web of Science and Scopus databases. The second goal 
was to conduct meta-analyses to synthesize, quantify and 
test the investigation trends, with the purpose of testing spe-
cifically: (i) whether there is a prevailing bias on the devel-
opment stages studied, and (ii) whether there was evidence 
for receiving vibrations (cues or signal) in an adaptive con-
text. Note that our intention was not to conduct a complete 

and global survey of all literature covering the topic of insect 
vibratory sensing and communication, but rather to carry out 
a comprehensive survey of a subset of the literature within 
our search constraints to identify trends. The results allow 
for the recognition of knowledge gaps and provide directions 
for further investigation.

2 Materials and methods

The procedures for the systematic literature survey and sub-
sequent meta-analyses followed the guidelines of “Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses” 
(PRISMA) (Moher et al. 2009), which are briefly described 
below.

2.1  Initial data collection, screening, and 
literature review

An overview of the process of data collection and screen-
ing is described in Fig. 1. First, a literature search was per-
formed on the topic of vibratory sensing and communication 
among insects. We used combinations of keywords in two 
databases (Web of Science and Scopus), including literature 
published over a 75-year period, between January 1945 and 
December 2020. The search was carried out with general 
keywords to identify a broad initial dataset, and included 
the following terms: “bioacoustics,” “acoustic,” “vibratory,” 
“vibration,” “vibroacoustic,” “substrate-borne,” “solid-
borne,” “vibrational,” “seismic,” or “biotremology,” in man-
datory combination with “herbivore,” “insect,” “arthropod,” 
“Insecta” or “phytophagous.” Afterward, we included the 
references from the book by Cocroft et al. (2014b), which 
contains a comprehensive review on vibratory communica-
tion with an emphasis on arthropods. Duplicate papers were 
removed from the dataset, and the remaining were further 
screened for inclusion in the qualitative analysis by includ-
ing in our dataset only studies that met the following criteria:  
(i) were published in English in a peer-reviewed journal;  
(ii) contained the target organism (i.e., insect) and solid-
borne vibrations, and iii) reported the developmental stage 
of the organism studied (adults or juveniles). We excluded 
any narrative review, case report, protocol, editorial, book, 
book chapter, thesis, dissertation, and proceedings of meet-
ings or conferences.

2.2 Qualitative analyses
The selected papers were used to recognize overall temporal 
trends in publishing, and to identify taxonomic groups (i.e., 
insect orders), developmental stages (i.e., egg, larva, pupa, 
or adult), and topics studied. Additionally, we compartmen-
talized the papers within eight subject categories, follow-
ing the guidelines in Box 1 to recognize the major focus of 
attention. This information was compiled and summarized 
(Table S1) and used for building the interaction matrixes, 
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which identified the relationship among subject categories 
and insect orders tested.

2.3 Quantitative analyses
To establish the dataset for the quantitative analyses, papers 
were selected for inclusion based on two eligibility criteria: 
(i) the vibration should mediate at least one behavior with an 
adaptive role, according to the subject categories established 
in the Box 1, and (ii) each behavioral context should contain 
at least two taxonomic orders and three papers published, 
which is an assumption to proceed with meta-analyses. This 
dataset was subjected to meta-analyses with binary out-

comes to test specifically whether the publications favored 
a particular developmental stage and whether there was evi-
dence for vibration reception in an adaptive context, con-
sidering as evidence a change in behavior of the receiving 
organism. In all cases, the taxonomic groups and the adap-
tive behaviors were used as moderators. The risk ratio and 
95% confidence intervals were used to determine the overall 
effect measured, where the former (i.e., risk ratio, RR) is the 
likelihood of an outcome between two alternatives (RR=1 
means a similar outcome among two possibilities or lack of 
bias). The random-effect model was used because the indi-
vidual studies differ, and their effects are usually assumed 

Fig. 1.  Flowchart describing how scientific articles were step by step included/excluded in the 
literature dataset at the four stages of the systematic review process (‘Identification’, ‘Screening’, 
‘Eligibility’, and ‘Included’). Refer to the Materials and Methods for details on screening and eli-
gibility criteria.
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to be heterogeneous. The quantification and heterogeneity-
test (i.e., Q, H, and I2) were conducted, and the inverse vari-
ance and DerSimonian–Laird methods were used to estimate 
the between-study variance (τ2). Studies with n ≤ 1 event 
in both groups were excluded from the meta-analyses. All 
analyses were performed using the R-software version 3.5.1 
(R Development Core, Vienna, Austria), with the pack-
ages “meta”, “metafor” and “stats” (R Development Core 
Team 2020; Schwarzer et al. 2015). The graphical illustra-
tions were produced with Wacom creative table (Intuos S, 

Tokyo, Japan) using Corel Painter (Essential 6, Ottawa, ON, 
Canada).

3 Results

3.1 Summary of the literature
A summary flowchart showing the results of the article 
selection procedure is shown in Fig. 1. The original litera-
ture search resulted in 4,327 papers from Web of Science 

Box 1.  Definitions  of  subject  categories  used  to  systematize papers about vibratory sensing and communication in 
insects.

 

Box 1. Definitions of subject categories used to systematize papers about vibratory sensing 

and communication in insects. 
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and Scopus. Additionally, 118 papers were incorporated 
from a comprehensive book on the topic with emphasis 
on arthropods (Cocroft et al. 2014b), totaling 4,445; 3,019 
papers remained after removing duplicates. These 3,019 
papers were screened based on titles and abstracts to check 
for consistency with the criteria of inclusion in the dataset 
(see Materials and methods for details). This resulted in 831 
papers that were used in the qualitative analyses to describe 
the temporal trends, taxonomic groups, developmental stage, 
and main subjects explored. To conduct the meta-analyses, 
two additional eligibility criteria were applied to the 831 
papers (see Materials and methods for details) resulting in 
547 papers.

3.2 Qualitative literature trends
The temporal trend in publishing over a period of 75 years, 
from January 1945 to December 2020, was followed 
(Fig. 2A). However, the milestone of the first manuscript 
published occurred only in the early 1960s, when Moore 
in 1961, identified vibrations by hemipteran adults (Moore 
1961; Table S1). Overall, the trajectory of the field during 
its two first decades following the first publication in 1961 
exhibited a slow linear growth, with studies remaining 
scarce until the late 1980s and 2000s for adults and juveniles 

respectively. Afterwards, there was an exponential growth in 
publication output extending to the present (Fig. 2A).

A diversity of taxonomic groups (17 of the 30 recog-
nized orders [Gullan & Cranston 2014, considering Isoptera, 
Blattodea, Psocoptera, and Phthiraptera as different orders]) 
was identified in the scientific papers on vibratory sensing 
and communication. The most representative groups were 
Hemiptera (31.5%), Hymenoptera (21.8%), Coleoptera 
(13.5%), Orthoptera (9.0%), Lepidoptera (5.8%), Isoptera 
(4.5%), and Neuroptera (3.9%), while the ten insect orders 
remaining encompassed only 10% of papers (Fig. 2B). Orders 
that were not reported included Archaeognatha, Zygentoma, 
Ephemeroptera, Zoraptera, Grylloblattodea, Mantodea, 
Psocoptera, Phthiraptera, Thysanoptera, Raphidioptera, 
Megaloptera, Strepsiptera, and Siphonaptera.

There was an apparent bias in the developmental stages 
being studied, with the vast majority of studies focusing 
on adults (Fig. 2A). Indeed, of 831 papers identified, 74% 
focused only on adults (n=615 papers), 20.1% only on juve-
niles (n=167 papers), and 5.9% covered both juveniles and 
adults (n=49 papers). Among juveniles, the vibration was 
more frequently investigated on larvae or nymphs (n=206 
papers), while pupae (n=16 papers) and eggs (n=8 papers) 
were least represented (Fig. 2A).

Fig. 2. (A) Scatterplot of  the cumulative papers published on solid-borne vibrations of adult (dark green circle) and juvenile (light 
green circle) insects between 1945–2020. The inner diagram indicates the number of published papers on each specific develop-
mental stage. The overlapping circles in the upper left of the figure indicate papers that include more than one developmental stage.  
(B) Distribution of the studies on insect solid-borne vibrations among taxonomic insect orders compilated for qualitative analysis 
(n=831 papers).
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Of the 831 papers, a wide range of topics was identified, 
extending from adaptive behaviors to applied entomology 
(see Table S1). Such topics were herein compartmental-
ized within eight broad subject categories (Box 1) in order 
to examine the most commonly explored subjects, and the 
main taxonomic groups studied within each (Fig. 3). Overall, 
the interaction among taxonomic groups and subject catego-
ries showed that about 70.4% of papers focused on under-
standing the role of vibration in an adaptive context (Fig. 3). 
These articles were clustered into six subject categories 
of which the main one is reproductive behavior (36.2% of 
papers; 12 orders), followed by the moderately represented 
group-living (17.3% of papers; 6 orders), foraging (9.2% of 
papers; 7 orders), and individual defense (5.5% of papers;  
9 orders); and then the least represented, monitoring abiotic 
factors (1% of papers; 5 orders) and myrmecophilic inter-
actions (1.2% of papers; 2 orders) (Fig. 3). The remaining 
29.6% of the literature did not relate directly to adaptive 

functions, and these included papers on applied entomology 
(16.5% of papers; 9 orders) and sensory organs (13.1% of 
papers; 12 orders) (Fig. 3).

In summary, a total of 831 papers were selected for quali-
tative analysis. This qualitative description of the literature 
showed an increase in studies on vibratory sensing and 
communication in insects during the last 75 years. Reports 
included 17 insect orders, with a heavy focus on the adult 
stage. The papers focused mainly on adaptive behaviors, 
with reproductive behaviors representing the topic most 
commonly studied among subject categories.

3.3 Meta-analyses and overall trends
Of the 831 studies, 547 met the two eligibility criteria for 
meta-analyses (see Materials and methods). These 547 papers 
covered four subjects related to adaptive behavior: reproduc-
tive behavior (7 orders), group-living (3 orders), foraging  

Fig. 3.  Interaction diagram between insect orders and subject categories included in the current systematic review 
from studies documenting vibratory sensing and communication in insects (n=831 papers). Connections between 
insect orders and subject categories represent  the  interaction. The thickness of arcs represents  the number of 
times that interactions were studied.
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(6 orders), and individual defense (4 orders). These papers 
were subjected to meta-analyses to test two main questions.

The first question was if there is a bias towards a develop-
mental stage. The meta-analysis model indicated that indeed 
the likelihood of studies with adults is about 3× higher than 
with juveniles (RR=3.01; z=2.54; P<0.01; orange diamond) 
(Fig. 4), reinforcing the trends previously suggested in the 
qualitative analysis. However, the dataset indicates that 
the likelihood of studies in favor of a specific development 
stage is strongly related to the taxonomic group and adap-
tive behavior, reflected in high and significant heterogene-
ity among studies, which deserves scrutiny (Fig. 4). Studies 
on reproductive behavior are highly associated with adults 
regardless of the taxonomic group (RR=50.16; I2=0%; 
P=0.84; pink diamond), which is expected. On the other 
hand, group-living (RR=0.73; I2=93%; P<0.01; blue dia-
mond), individual foraging (RR=0.84; I2=79%; P<0.01; 
green diamond) and individual defense (RR=1.44; I2=70%; 
P<0.01; red diamond) do not exhibit bias towards any spe-
cific developmental stage. In these cases, the developmental 
stage studied is strongly associated with the insect orders; 
for instance, Isoptera, Lepidoptera, and Neuroptera are more 
commonly studied as juveniles, whereas the remaining 
orders are predominantly studied as adults (Fig. 4).

Meta-analysis was also used to ask whether there is sup-
porting evidence for vibration being confirmed to serve an 
adaptive function. The likelihood of studies documenting a 
receiver response was 2× higher (RR=2.13; z=2.47; P =0.01; 
orange diamond) than not. Nonetheless, the dataset exhibits 
high heterogeneity among insect orders and behavioral con-
texts, which invites further scrutiny within each behavioral 
context (Fig. 5). Reproductive behavior (RR=5.44; I2=82%; 
P=0.01; pink diamond) and group-living (RR=2.80; I2=76%; 
P=0.01; blue diamond) are prevalent among the receiver 
responses recorded, regardless of insect order. In contrast, 
individual foraging (RR=0.54; I2=71%; P<0.01; green dia-
mond) and individual defense (RR=1.34; I2=81%; P<0.01; 
red diamond) do not exhibit significant trends (RR around 
1), and thus show similar likelihood in reporting adaptive 
consequences of the response. Besides, the assessment of 
response is strongly related to the insect order investigated 
(Fig. 5).

In summary, the quantitative analyses of the literature 
confirmed bias in the developmental stage, revealing a like-
lihood of studies 3× higher with adults than with juveniles. 
Also, scientific papers often document a response or change 
in behavior in the receiving organism, supporting the conclu-
sion that the studies provided experimental evidence for the 
function of vibration in adaptive contexts. However, these 
studies are mainly related to reproduction and group living. 
It is also important to note that only a limited number of 
insect orders (9 of 17 orders identified to be associated with 
vibrations) have been studied experimentally in the context 
of adaptive function.

4 Discussion

In rapidly growing subjects some aspects of research are 
more extensively explored than others. This study provides a 
systematic review and meta-analyses of published literature 
on vibratory sensing and communication in insects with the 
goals to summarize the growth of this topic over the past 
75 years, and to identify and quantify the trends and biases 
within the field that will help to guide future research.

Our results showed that there was an exponential growth 
in the field beginning in the late 1980s through to the pres-
ent. The earliest reports related to substrate-borne vibrations 
in insects were published a century ago, in the 1920s (e.g., 
booklice: Pearman 1928; termites: Emerson & Simpson 
1929). However, such reports are not included in our lit-
erature review, which extended from 1945 to 2020 due to 
limitations on the time period covered by the databases. The 
scientific publication output on vibratory sensing and com-
munication in insects began modestly in the early 1960s, 
with studies remaining scarce until the late 1980s. The low 
publication rate during this early period was expected, as the 
scientific community had limited access to technologies nec-
essary to detect vibrations, relying primarily on phonograph 
cartridges (Muraoka et al. 1974; Watanabe 1978). In the late 
1980s technological advances increased the availability of 
equipment (e.g., accelerometers, laser doppler vibrometers) 
and consequently, the awareness of this sensory modality 
(Cocroft & Rodríguez 2005; Elias and Mason 2014). Such 
advances allowed for a rapid expansion of research on the 
subject of insect biotremology, resulting in a total of 831 
papers included in our literature survey. The exponential 
trend currently persists, as 96 new papers were identified in 
the Web of Science database subsequent to our search (i.e. 
between December 2020 and August 2021). This ongoing 
publication output likely reflects the increase of researcher 
networks around the world, the broadening of topics 
addressed in the research field, and the increasing accessibil-
ity to instrumentation.

In our survey, we identified which insect orders included 
species that detect or generate vibration. The number of 17 
insect orders recorded (see Fig. 3) was lower than the 18 
orders previously reported by Cocroft & Rodriguez (2005), a 
likely consequence of our more restrictive criteria of assess-
ment. Curiously, the orders identified did not overlap entirely 
between the two studies. For example, Raphidioptera, 
Megaloptera, Psocoptera, Thysanoptera, and Zoraptera, were 
reported by Cocroft & Rodrigues (2005), but not identified 
herein. In contrast, Odonata, Dermaptera, Phasmatodea, and 
Mantophasmatodea, identified in our survey, were not iden-
tified by Cocroft & Rodrigues (2005). This discrepancy is 
likely due to the different methodological approaches used 
to identify the literature (i.e., narrative review vs system-
atic reviews [see Uman 2011; Gurevitch et al. 2018]) and 
the ~15-year gap between the two studies. Regardless, our 
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Fig. 4. Forest plot summarizing the results from the frequency of studies by developmental stages, considering 
the insect orders and behavioral contexts, as moderators. The risk ratios (95% CIs) are denoted by colored boxes 
(horizontal black lines). The combined RR estimate for overall trends is represented by a colored diamond, where 
diamond width corresponds to 95% CI bounds. The black vertical solid-line represents lack of effect, whereas the 
vertical orange dashed line shows the overall estimated effect resulting from all studies. The P-values for hetero-
geneity test of risk ratios are indicated.

results reinforce the statement that we remain in the process 
of “identifying the players”, including taxa never consid-
ered before (Hill 2008; Yack 2016), as at least 13 orders (our 
study), or 8 if we include those additional orders identified 
by Cocroft & Rodrigues (2005), remain unreported in the 
literature.

Among the 17 insect orders we identified, the seven 
with most published papers were Hemiptera, Hymenoptera, 

Coleoptera, Orthoptera, Lepidoptera, Isoptera, and Neuroptera, 
respectively (Fig. 2B). This bias was expected, as these 
orders also have a large number of species described, and 
are also well-studied for other reasons (Gullan & Cranston 
2014), thereby increasing the likelihood of researchers notic-
ing vibratory behaviors. In contrast, the other 10 orders iden-
tified were only sparsely represented (Fig. 3). Future studies 
should focus on the orders not well-represented in the litera-
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ture, and also should explore sparsely represented genera, 
families, and species from all orders. This will reveal a wider 
use of vibration within the Class Insecta, and allow for com-
parative studies to test hypotheses on function and evolution.

Our results confirmed that there is a research bias towards 
adults rather than juveniles (Fig. 4). This result reinforces the 
trends of our own qualitative analysis, as well as previous 
narrative reviews (e.g. Virant-Doberlet & Čokl 2004; Hill 

& Wessel 2016; Yack 2016). Possible explanations for this 
bias may be the relatively smaller size of juveniles, mak-
ing vibrations less easily detectable, as well as the general 
research interest on reproduction in many orders (Fig. 4 – 
pink diamond), which of course is absent in juveniles. The 
bias in favor of adults was not generalized among all behav-
ioral contexts. A similar likelihood of studies with adults 
and juveniles (or lack of bias, RR=1) exists for group-living 

Fig. 5. Forest plot summarizing the results from the frequency of studies documenting a response to vibration by 
the receiving organism, considering the insect order and behavioral contexts as moderators. The risk ratios (95% 
CIs) are denoted by colored boxes (horizontal black lines). The combined RR estimate for overall trends is repre-
sented by a colored diamond, where diamond width corresponds to 95% CI bounds. The black vertical solid-line 
represents lack of effect, whereas the orange vertical dashed line shows the overall estimated effect resulting from 
all studies. The P-values for the heterogeneity test of risk ratios are indicated.
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(Fig. 4 – blue diamond), foraging (Fig. 4 – green diamond), 
and individual defense contexts (Fig. 4 – red diamond) show-
ing that studies with juveniles, although smaller in number, 
are better distributed among these behavioral contexts. This 
result is likely associated with a growing number of reports 
that juveniles (particularly from Isoptera, Lepidoptera, 
Neuroptera, and Hemiptera) use vibrations in a variety of 
contexts, including egg hatching synchronization (Mukai 
et al. 2014; Nishide & Tanaka 2016; Endo et al. 2019), coor-
dination of social group activities and recruitment (Fletcher 
2007; 2008; Hamel & Cocroft 2012; Yadav et al. 2017), 
foraging (Suryanarayanan & Jeanne 2008; Suryanarayanan 
et al. 2011), territorial and spacing behavior (Yack et al. 
2001; 2014; Fletcher et al. 2006; Scott et al. 2010; Guedes 
et al. 2012), and predator avoidance (Castellanos & Barbosa 
2006; Low 2008; Gish et al. 2012; Kojima et al. 2012a). This 
result highlights the potential of juveniles as experimental 
models in biotremology. Juveniles also comprise a remark-
ably large portion of agricultural pests, making them con-
spicuous research models for basic and applied entomology.

Our survey identified a diversity of topics related to 
insects and vibration, ranging from communication to pest 
management applications. There was a prevalence of papers 
focusing on reproductive behaviors, group living, and 
applied entomology, and a strong interaction between these 
topics and Hemiptera, Hymenoptera, and Coleoptera, respec-
tively, which suggested that topic and taxonomic biases are 
related (Fig. 3). The hemipterans, for instance, were impor-
tant experimental models since the pioneering works of 
Ossiannilsson (1949), Strübing (1958), Gogala et al. (1974), 
and Ichikawa & Ishii (1974), leading to a historical series of 
publications on behaviors associated with reproduction such 
as species recognition, attraction, mate finding, courtship, 
and rivalry. The hymenopterans are also conspicuous models 
in studies of group activities mediated by vibration, such as 
when eusocial bees signal the location and profitability of a 
food source (e.g., Hrncir et al. 2004a; 2004b), or when saw-
fly larvae use vibrations for recruitment and group cohesion 
(e.g., Fletcher 2007; 2008). Coleopterans have commonly 
been used as models for applied entomology from 1965 to 
the present (Bailey & McCabe 1965; Mankin et al. 2021), 
with a focus on the detection and monitoring of concealed 
insects through vibroacoustic cues (e.g., stored product wee-
vils [Njoroge et al. 2016] and wood-boring beetles [Mankin 
et al. 2016; Jalinas et al. 2019]) (see TableS1).

We assessed whether studies provided evidence for adap-
tive significance, based on whether there was evidence for a 
receiver response to a vibrational cue or signal. Our findings 
revealed that the likelihood of studies documenting a receiver 
response was 2× higher than not (Fig. 5). Such results were 
more prominent in reproductive behaviors and group living. 
This likely reflects the easier assessment of these behaviors, 
such as when stinkbugs move towards a signalling mate 
(Čokl & Virant-Doberlet 2003) or when termites respond to 

an alarm call (Rosengaus et al. 1999; Delattre et al. 2019). In 
contrast, studies of foraging and individual defense showed 
no bias in documenting an adaptive behavior (i.e. they were 
equally likely to report an adaptive behavior or not).

The lack of bias in foraging likely reflects the fact that, 
while in some cases a receiver response is relatively easy to 
document, such as when a predator detects and responds to 
vibration cues of a prey (e.g., walking or chewing), or by 
detecting its own signals (e.g., vibrational sounding/echolo-
cation) (Devetak 1985; Pfannenstiel et al. 1995; Meyhöfer 
et al. 1997; Al-Wahaibi & Walker 2000; Broad & Quicke 
2000; Devetak et al. 2007; Fertin & Casas 2007), in other 
cases a change in behavior of the receiver was not always 
evident. For example, evidence for a response of the receiver 
is not always reported in examples of foraging activities such 
as in buzz pollination, when bees actively vibrate a flower’s 
anthers to release pollen (King 1993; De-Luca et al. 2019; 
Rosi-Denadai et al. 2020) or when ants create a “vibratome” 
to facilitate leaf cutting (Tautz et al. 1995). While such exam-
ples still constitute adaptive behaviors, they were not scored 
as such based on our criteria. Similarly, in examples of indi-
vidual defense, in some cases evidence for vibration recep-
tion is easier to document, such as when an insect responds 
to an attack or threat (Kojima et al. 2012a; 2012b, 2012c; 
Ichikawa & Sakamoto 2013; Ben-Ari et al. 2014), defends a 
territory (Yack et al. 2001; 2014; Fletcher et al. 2006; Bowen 
et al. 2008; Scott et al. 2010; Scott & Yack 2012), or avoids 
detection by freezing or thanatosis (Acheampong & Mitchell 
1997; Djemai et al. 2004; Castellanos & Barbosa 2006; Lee & 
Jabłoński 2006; Takanashi et al. 2016; Miyatake et al. 2019). 
On the other hand, many other articles commonly reporting 
a defensive behavior do not provide evidence of information 
transfer (Masters 1979; 1980; Puranik et al. 1981; Masters 
et al. 1983; Tschuch & Brothers 1999; Quiroga et al. 2019), 
and thus do not test for potential adaptive roles.

In conclusion, our literature survey recognized 17 insect 
orders associated with vibratory events that are used in a 
wide diversity of contexts. In these studies, three prominent 
biases were detected: i) prevalence of studies on Hemiptera, 
Hymenoptera, and Coleoptera; and ii) a focus on adults, with 
far less attention to juveniles; and iii) on reproductive behav-
iors, with less attention to other behavioral contexts. Future 
studies should focus on a broader range of orders and higher 
taxa (i.e., genera, families, species). Documentation of the 
role of vibration in different adaptive contexts is also neces-
sary in exploring how both adults and juveniles (i.e., eggs, 
larvae/nymphs, and, pupae) use vibrations. A lack of research 
on the vibratory landscapes of most insects remains notice-
able, and also importantly, how many insects sense and pro-
cess vibrations. Such studies will no doubt lead to novel and 
intriguing insights into the complex vibratory environments 
of substrate-bound insects, and may have practical applica-
tions for monitoring and managing pests, and inspiring bio-
mimetic devices.
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and spectral features of sounds of wood-boring beetle larvae: identifiable patterns of activity enable
improved discrimination from background noise. Florida Entomologist , 91(2), 241–248.
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of Rhynchophorus cruentatus  (Coleoptera: Dryophthoridae). Florida  Entomologist , 97(2), 431–438.
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Banga, K. S., Mohapatra, D., Babu, V. B., Giri, S. K., & Bargale, P. C. (2020). Assessment of bruchids
density through bioacoustic detection and artificial neural network (ANN) in bulk stored chickpea and
green gram. Journal of Stored Products Research, 88, 101667.


Koubaa et al. 2020 Coleoptera Larva Juveniles Applied entomology No No Koubaa, A., Aldawood, A., Saeed, B., Hadid, A., Ahmed, M., Saad, A., ... & Alkanhal, M. (2020).
Smart Palm: An IoT framework for red palm weevil early detection. Agronomy, 10(7), 987.


Krajewski et al. 2020 Coleoptera Larva Juveniles Applied entomology No No
Krajewski, A., Bilski, P., Witomski, P., Bobiński, P., & Guz, J. (2020). The progress in the research of
AE detection method of old house borer larvae (Hylotrupes bajulus L.) in wooden structures.
Construction and Building Materials, 256, 119387.


Mankin et al. 2020 Coleoptera Adults Adults Applied entomology No No
Mankin, R. W., Jetter, E., Rohde, B., & Yasir, M. (2020). Performance of a low-cost acoustic insect
detector system with Sitophilus oryzae (Coleoptera: Curculionidae) in stored grain and Tribolium
castaneum (Coleoptera: Tenebrionidae) in flour. Journal of Economic Entomology, 113(6), 3004-3010.


Richerson & Borden, 1971 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes Richerson, J. V., & Borden, J. H. (1971). Sound and vibration are not obligatory host finding stimuli for
the bark beetle parasite, Coeloides brunneri [Hymenoptera: Braconidae]. Entomophaga, 16(1), 95-99.


Cokl et al. 2005 Hemiptera Adults Adults Applied entomology/Substrate feature No No
Čokl, Andrej, Zorović, M., Žunič, A., & Virant-Doberlet, M. (2005). Tuning of host plants with
vibratory songs of Nezara viridula L (Heteroptera: Pentatomidae). Journal of Experimental Biology ,
208(8), 1481–1488.


Cocroft et al. 2006 Hemiptera Adults Adults Applied entomology/Substrate feature No No Cocroft, R. B., Shugart, H. J., Konrad, K. T., & Tibbs, K. (2006). Variation in plant substrates and its
consequences for insect vibrational communication. Ethology , 112(8), 779–789. 


Čokl et al. 2006 Hemiptera Adults Adults Applied entomology/Substrate feature No No
Čokl, A, Nardi, C., Bento, J. M. S., Hirose, E., & Panizzi, A. R. (2006). Transmission of stridulatory
signals of the burrower bugs, Scaptocoris castanea and Scaptocoris carvalhoi (Heteroptera: Cydnidae)
through the soil and soybean. Physiological Entomology , 31(4), 371–381.


Njoroge et al. 2019a No
Njoroge, A. W., Affognon, H., Richter, U., Hensel, O., Rohde, B., Chen, D., & Mankin, R. (2019a).
Acoustic, pitfall trap, and visual surveys of stored product insect pests in kenyan warehouses. Insects ,
10(4) 105







McNett et al. 2006 Hemiptera Adults Adults Applied entomology/Substrate feature No No
McNett, G. D., Miles, R. N., Homentcovschi, D., & Cocroft, R. B. (2006). A method for two-
dimensional characterization of animal vibrational signals transmitted along plant stems. Journal of
Comparative Physiology A , 192(12), 1245–1251.


Casas et al. 2007 NA NA Applied entomology/Substrate feature No No
Casas, J., Magal, C., & Sueur, J. (2007). Dispersive and non-dispersive waves through plants:
implications for arthropod vibratory communication. Proceedings of the Royal Society B: Biological
Sciences , 274(1613), 1087-1092.


Čokl et al. 2007 Hemiptera Adults Adults Applied entomology/Substrate feature No No Čokl, A., Zorović, M., & Millar, J. G. (2007). Vibrational communication along plants by the stink bugs 
Nezara viridul a and Murgantia histrionica . Behavioural Processes , 75(1), 40-54.


Cokl et al. 2009 Hemiptera Adults Adults Applied entomology/Substrate feature No No Čokl, A, Žunič, A., & Millar, J. G. (2009). Transmission of Podisus maculiventris tremulatory signals
through plants. Central European Journal of Biology , 4(4), 585–594.


Polajnar et al. 2012 Hemiptera Adults Adults Applied entomology/Substrate feature No No
Polajnar, J, Svenšek, D., & Čokl, A. (2012). Resonance in herbaceous plant stems as a factor in
vibrational communication of pentatomid bugs (Heteroptera: Pentatomidae). Journal of the Royal
Society Interface , 9(73), 1898–1907.


Rebar et al. 2012 NA NA Applied entomology/Substrate feature No No Rebar, D., Hobel, G., & Rodriguez, R. L. (2012). Vibrational playback by means of airborne stimuli.
Journal of Experimental Biology , 215(20), 3513–3518.


Polajnar et al. 2013 Hemiptera Adults Adults Applied entomology/Substrate feature No No
Polajnar, J., Kavčič, A., Kosi, A. Ž., & Čokl, A. (2013). Palomena prasina (Hemiptera: Pentatomidae)
vibratory signals and their tuning with plant substrates. Central European Journal of Biology , 8(7),
670–680.


McVean & Field, 1996 Orthoptera Adults Adults Applied entomology/Substrate feature No No McVean, A., & Field, L. H. (1996). Communication by substratum vibration in the New Zealand tree
weta, Hemideina femorata  (Stenopelmatidae: Orthoptera). Journal of Zoology , 239(1), 101–122.


Cocroft et al. 2000 Hemiptera Adults Adults Applied entomology/Substrate feature Yes No
Cocroft, R. B., Tieu, T. D., Hoy, R. R., & Miles, R. N. (2000). Directionality in the mechanical response
to substrate vibration in a treehopper (Hemiptera: Membracidae: Umbonia crassicornis ). Journal of
Comparative Physiology - A , 186(7–8), 695–705. 


Cokl et al. 2004 Hemiptera Adults Adults Applied entomology No No Čokl, A., Presern, J., Virant-Doberlet, M., Bagwell, G. J., & Millar, J. G. (2004). Vibratory signals of
the harlequin bug and their transmission through plants. Physiological Entomology , 29(4), 372–380.


Bell, 1980b Orthoptera Adults Adults Applied entomology/Substrate feature No No Bell, P. D. (1980b). Transmission of vibrations along plant stems - implications for insect
communication. Journal of the New York Entomological Society , 88(3), 210–216.


Michelsen et al. 1982 Hemiptera Adults Adults Applied entomology/Substrate feature No No Michelsen, A, Fink, F., Gogala, M., & Traue, D. (1982). Plants as transmission channels for insect
vibrational songs. Behavioral Ecology and Sociobiology , 11(4), 269–281. 


Keuper & Kuhne, 1983 Orthoptera Adults Adults Applied entomology/Substrate feature No No
Keuper, A., & Kühne, R. (1983). The acoustic behaviour of the bushcricket Tettigonia cantans II.
Transmission of airborne-sound and vibration signals in the biotope. Behavioural Processes , 8(2),
125–145.


Magal et al. 2000 NA NA Applied entomology/Substrate feature No No Magal, C., Schöller, M., Tautz, J., & Casas, J. (2000). The role of leaf structure in vibration
propagation. Journal of the Acoustical Society of America , 108(5 I), 2412–2418. 


Smith & Chen, 2017 Hymenoptera Adults Adults Applied entomology/Substrate feature No No Smith, M. L., & Chen, P.-C. (2017). Larger but not louder: bigger honey bee colonies have quieter
combs. Behavioral Ecology and Sociobiology , 71(11). 


Meyhöfer et al. 1994 Lepidoptera Larva, Pupa Juveniles Foraging: Herbivore No Yes
Meyhöfer, R., Casas, J., & Dorn, S. (1994). Host location by a parasitoid using leafminer vibrations -
characterizing the vibrational signals produced by the leafmining host. Physiological Entomology ,
19(4), 349–359.


Tautz et al. 1995 Hymenoptera Adults Adults Foraging: Herbivore No Yes Tautz, J., Roces, F., & Hölldobler, B. (1995). Use of a sound-based vibratome by leaf-cutting ants.
Science , 267(5194), 84–87.


Appel & Cocroft, 2014 Lepidoptera Larva Juveniles Foraging: Herbivore No Yes Appel, H. M., & Cocroft, R. B. (2014). Plants respond to leaf vibrations caused by insect herbivore
chewing. Oecologia , 175(4), 1257–1266.


Corbet & Huang, 2014 Hymenoptera Adults Adults Foraging: Pollinators No Yes
Corbet, S. A., & Huang, S. Q. (2014). Buzz pollination in eight bumblebee-pollinated Pedicularis
species: does it involve vibration-induced triboelectric charging of pollen grains?. Annals of botany,
114(8), 1665-1674.


Hymenoptera Adults Adults Individual defense No
Hymenoptera Adults Adults Foraging: Pollinators No


Guedes & Yack, 2016 Coleoptera Adults, Larva Adults, Juveniles Foraging: Herbivore Yes Yes Guedes, R. N. C., & Yack, J. E. (2016). Shaking youngsters and shaken adults: female beetles
eavesdrop on larval seed vibrations to make egg-laying decisions. PLoSONE , 11(2), e0150034.


Body et al. 2019 Lepidoptera Larva Juveniles Foraging: Herbivore No Yes
Body, M. J., Neer, W. C., Vore, C., Lin, C. H., Vu, D. C., Schultz, J. C., ... & Appel, H. M. (2019).
Caterpillar chewing vibrations cause changes in plant hormones and volatile emissions in Arabidopsis
thaliana . Frontiers in plant science , 10, 810. 


De-Luca et al. 2014 Yes
De Luca, P. A., Cox, D. A., & Vallejo-Marín, M. (2014). Comparison of pollination and defensive
buzzes in bumblebees indicates species-specific and context-dependent vibrations. Naturwissenschaften, 
101(4) 331-338







Pinto et al. 2019 Lepidoptera Larva Juveniles Foraging: Herbivore No Yes
Pinto, C. F., Torrico-Bazoberry, D., Penna, M., Cossio-Rodríguez, R., Cocroft, R., Appel, H., &
Niemeyer, H. M. (2019). Chemical Responses of Nicotiana tabacum (Solanaceae) induced by
vibrational signals of a generalist herbivore. Journal of Chemical Ecology , 45(8), 708–714. 


Bernhardt & Burns-Balogh, 1986 Hymenoptera Adults Adults Foraging: Pollinators No Yes Bernhardt, P., & Burns-Balogh, P. (1986). Floral mimesis in Thelymitra nuda (Orchidaceae). Plant
Systematics and Evolution , 151(3–4), 187–202. 


Thanthianga & Mitchell, 1987 Coleoptera Larva Juveniles Foraging: Herbivore Yes Yes
Thanthianga, C., & Mitchell, R. (1987). Vibrations mediate prudent resource exploitation by competing
larvae of the bruchid bean weevil Callosobruchus maculatus. Entomologia experimentalis et applicata,
44(1), 15-21.


Lepidoptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids No


Coleoptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


King & Lengoc, 1993 Hymenoptera Adults Adults Foraging: Pollinators No Yes King, M. J., & Lengoc, L. (1993). Vibratory pollen collection dynamics. Transactions of the Asae ,
36(1), 135–140.


King, 1993 Hymenoptera Adults Adults Foraging: Pollinators No Yes King, M. J. (1993). Buzz foraging mechanism of bumble bees. Journal of Apicultural Research , 32(1),
41–49.


King & Ferguson, 1994 Hymenoptera Adults Adults Foraging: Pollinators No Yes King, M. J., & Ferguson, A. M. (1994). Vibratory collection of Actinidia deliciosa (Kiwifruit) pollen.
Annals of Botany , 74(5), 479–482.


King & Buchmann, 1995 Hymenoptera Adults Adults Foraging: Pollinators No Yes King, M. J., & Buchmann, S. L. (1995). Bumble bee-initiated vibration release mechanism of
rhododendron pollen. American Journal of Botany , 82(11), 1407–1411. 


King & Buchmann, 1996 Hymenoptera Adults Adults Foraging: Pollinators No Yes King, M. J., & Buchmann, S. L. (1996). Sonication dispensing of pollen from Solanum laciniatum  
flowers. Functional Ecology , 10(4), 449–456. 


Nunes-Silva et al. 2010 Hymenoptera Adults Adults Foraging: Pollinators No Yes Nunes-Silva, N., Hrncir, M., & Imperatriz-Fonseca, V. L. (2010). Pollination by vibration. Oecologia
Australis , 14(1), 140–151.


Solís-Montero et al. 2015 Hymenoptera Adults Adults Foraging: Pollinators No Yes Solís-Montero, L., Vergara, C. H., & Vallejo-Marín, M. (2015). High incidence of pollen theft in
natural populations of a buzz-pollinated plant. Arthropod-Plant Interactions , 9(6), 599–611.


Ditrich & Papáček, 2016 Hemiptera Adults Adults Foraging: Predators or parasitoids Yes Yes Ditrich, T., & Papáček, M. (2016). Differences in prey capture in semiaquatic bugs (H eteroptera: G
erromorpha). Entomological Science, 19(1), 34-41.


Moquet et al. 2017 Hymenoptera Adults Adults Foraging: Pollinators No Yes Moquet, L., Bruyère, L., Pirard, B., & Jacquemart, A.-L. (2017). Nectar foragers contribute to the
pollination of buzz-pollinated plant species. American Journal of Botany , 104(10), 1451–1463.


Switzer et al. 2017 Hymenoptera Adults Adults Foraging: Pollinators No Yes Switzer, C. M., & Combes, S. A. (2017). Bumblebee sonication behavior changes with plant species and 
environmental conditions. Apidologie, 48(2), 223-233.


De-Luca et al. 2019 Hymenoptera Adults Adults Foraging: Pollinators No Yes De-Luca, P. A., Buchmann, S., Galen, C., Mason, A. C., & Vallejo-Marín, M. (2019). Does body size
predict the buzz-pollination frequencies used by bees? Ecology and Evolution , 9(8), 4875–4887.


Rosi-Denadai et al. 2020 Hymenoptera Adults Adults Foraging: Pollinators No Yes
Rosi-Denadai, C. A., Araújo, P. C. S., Campos, L. A. O., Cosme, L., & Guedes, R. N. C. (2020). Buzz-
pollination in Neotropical bees: genus-dependent frequencies and lack of optimal frequency for pollen
release. Insect Science , 27(1), 133–142.


Diptera Larva Juveniles Sensory receptors Yes
Diptera Larva Juveniles Foraging: Predators or parasitoids Yes


Buchmann & Cane, 1989 Hymenoptera Adults Adults Foraging: Pollinators No Yes Buchmann, S. L., & Cane, J. H. (1989). Bees assess pollen returns while sonicating Solanum flowers.
Oecologia, 81(3), 289-294.


Coleoptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


Coleoptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


Flores-Prado & Niemeyer, 2012 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes Flores-Prado, L., & Niemeyer, H. M. (2012). Host location by ichneumonid parasitoids is associated
with nest dimensions of the host bee species. Neotropical entomology, 41(4), 283-287.


De-Luca et al. 2013 Hymenoptera Adults Adults Foraging: Herbivore No Yes
De Luca, P. A., Bussiere, L. F., Souto-Vilaros, D., Goulson, D., Mason, A. C., & Vallejo-Marín, M.
(2013). Variability in bumblebee pollination buzzes affects the quantity of pollen released from flowers.
Oecologia, 172(3), 805-816.


Soley & Taylor, 2013 Hemiptera Adults Adults Foraging: Predators or parasitoids No Yes Soley, F. G., & Taylor, P. W. (2013). Ploys and counterploys of assassin bugs and their dangerous
spider prey. Behaviour, 397-425.


Diptera Larva Juveniles Foraging: Herbivore No
Trichoptera Larva Juveniles Foraging: Predators or parasitoids Yes


Diptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes
Hymenoptera Adults Adults Foraging: Herbivore No


Casas, 1989 Yes Casas, J. (1989). Foraging behaviour of a leafminer parasitoid in the field. Ecological Entomology,
14(3), 257-265.


Wang et al. 2010a Yes
Wang, X.-Y., Yang, Z.-Q., Gould, J. R., Wu, H., & Ma, J.-H. (2010a). Host-seeking behavior and
parasitism by Spathius agrili Yang (Hymenoptera: Braconidae), a parasitoid of the emerald ash borer.
Biological Control 52(1) 24–29


Ulyshen et al. 2011 Yes
Ulyshen, M. D., Mankin, R. W., Chen, Y., Duan, J. J., Poland, T. M., & Bauer, L. S. (2011). Role of
emerald ash borer (Coleoptera: Buprestidae) larval vibrations in host-quality assessment by
Tetrastichus planipennisi (Hymenoptera: Eulophidae) Journal of Economic Entomology 104(1)


Mills et al. 1991 Yes Mills, N. J., Krüger, K., & Schlup, J. (1991). Short‐range host location mechanisms of bark beetle
parasitoids. Journal of Applied Entomology, 111(1-5), 33-43.


McIver & Beech, 1986 Yes
McIver, S., & Beech, M. (1986). Prey finding behavior and mechanosensilla of larval Toxorhynchites
brevipalpis Theobald (Diptera: Culicidae). International Journal of Insect Morphology and Embryology,
15(3) 213-225


Devetak 1985 Yes Devetak, D. (1985). Detection of substrate vibrations in the antlion larva, Myrmeleon formicarius  


Tachet, 1977 No Tachet, H. (1977). Vibrations and predatory behaviour of plectrocnemia larvae:(Trichoptera).
Zeitschrift Für Tierpsychologie , 45(1), 61–74.


Lawrence, 1981 Yes Lawrence, P. O. (1981). Host vibration—a cue to host location by the parasite, Biosteres longicaudatus.
Oecologia, 48(2), 249-251.







Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes


Henaut, 1990 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes Henaut, A. (1990). Study of the sound produced by Pimpla instigator [Hymenoptera, Ichneumonidae]
during host selection. Entomophaga , 35(1), 127–139.


Coleoptera Adults Adults Foraging: Herbivore No
Hemiptera Adults Adults Foraging: Herbivore No
Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes


Wäckers et al. 1998 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes
Wäckers, F. L., Mitter, E., & Dorn, S. (1998). Vibrational Sounding by the Pupal ParasitoidPimpla
(Coccygomimus) turionellae: An Additional Solution to the Reliability–Detectability Problem.
Biological Control, 11(2), 141-146.


Al-Wahaibi & Walker, 2000 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes Al-Wahaibi, A. K., & Walker, G. P. (2000). Oviposition behavior of Anagrus nigriventris , an egg
parasitoid of beet leafhopper, Circulifer tenellus . BioControl , 45(2), 139–153.


Broad & Quicke, 2000 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes
Broad, G. R., & Quicke, D. L. J. (2000). The adaptive significance of host location by vibrational
sounding in parasitoid wasps. Proceedings of the Royal Society B-Biological Sciences, 267(1460),
2403–2409


Diptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


Fischer et al. 2001 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes Fischer, S., Samietz, J., Wäckers, F., & Dorn, S. (2001). Interaction of vibrational and visual cues in
parasitoid host location. Journal of Comparative Physiology A , 187(10), 785–791. 


Coleoptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


Otten et al. 2001 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes Otten, H., Wäckers, F., Battini, M., & Dorn, S. (2001). Efficiency of vibrational sounding in the
parasitoid Pimpla turionellae  is affected by female size. Animal Behaviour , 61(3), 671–677.


Fischer et al. 2003 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes Fischer, S., Samietz, J., & Dorn, S. (2003). Efficiency of vibrational sounding in parasitoid host location
depends on substrate density. Journal of Comparative Physiology A , 189(10), 723–730.


Fischer et al. 2004 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes Fischer, S., Samietz, J., & Dorn, S. (2004). Host location of a pupal parasitoid in a tritrophic system
compared to a model offering mechanosensory cues only. Journal of Insect Behavior, 17(2), 191-199.


King & Buchmann, 2003 Hymenoptera Adults Adults Foraging: Herbivore No Yes
King, M. J., & Buchmann, S. L. (2003). Floral sonication by bees: mesosomal vibration by Bombus and
Xylocopa, but not Apis (Hymenoptera: Apidae), ejects pollen from poricidal anthers. Journal of the
Kansas Entomological Society, 295-305.


Diptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


Kroder et al. 2006 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes Kroder, S., Samietz, J., & Dorn, S. (2006). Effect of ambient temperature on mechanosensory host
location in two parasitic wasps of different climatic origin. Physiological Entomology , 31(3), 299–305.


Samietz et al. 2006 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes Samietz, J., Kroder, S., Schneider, D., & Dorn, S. (2006). Ambient temperature affects mechanosensory
host location in a parasitic wasp. Journal of Comparative Physiology A , 192(2), 151–157.


Coleoptera Adults Adults Foraging: Herbivore No
Hemiptera Adults Adults Foraging: Herbivore No
Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes


Hymenoptera Adults Adults Foraging: Herbivore No
Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes


Kroder et al. 2007 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes Kroder, S., Samietz, J., & Dorn, S. (2007). Temperature affects interaction of visual and vibrational
cues in parasitoid host location. Journal of Comparative Physiology A, 193(2), 223-231.


Kroder et al. 2007 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes Kroder, S., Samietz, J., Schneider, D., & Dorn, S. (2007). Adjustment of vibratory signals to ambient
temperature in a host‐searching parasitoid. Physiological Entomology, 32(2), 105-112.


Laumann et al. 2007 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes
Laumann, R. A., Moraes, M. C. B., Čokl, A., & Borges, M. (2007). Eavesdropping on sexual vibratory
signals of stink bugs (Hemiptera: Pentatomidae) by the egg parasitoid Telenomus podisi . Animal
Behaviour , 73(4), 637–649.


Blattodea Adults Adults Applied entomology/Substrate feature No
Coleoptera Adults Adults Applied entomology/Substrate feature No


Kroder et al. 2008 Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes Yes
Kroder, S., Samietz, J., Stabentheiner, A., & Dorn, S. (2008). Body temperature of the parasitic wasp
Pimpla turionellae (Hymenoptera) during host location by vibrational sounding. Physiological
Entomology , 33(1), 17–24.


Coleoptera Adults Adults Foraging: Herbivore No


Devetak, 1985 Yes (Neuroptera: Myrmeleonidae). Biološki Vestnik , 33(2), 11–22.


Mencinger-Vračko, 1998 Yes Mencinger-Vračko, B. (1998). Prey recognition in larvae of the antlion Euroleon nostras (Neuroptera,
Myrmeleontidae). Acta Zoologica Fennica , 209, 157–162.


Ayabe & Ueno, 2004 Yes Ayabe, Y., & Ueno, T. (2004). Directed search pattern of a leafminer parasitoid among mines of host
larvae. Annals of the Entomological Society of America, 97(3), 586-591.


Devetak et al. 2007 Yes
Devetak, D, Mencinger-Vračko, B., Devetak, M., Marhl, M., & Špernjak, A. (2007). Sand as a medium
for transmission of vibratory signals of prey in antlions Euroleon nostras (Neuroptera:
Myrmeleontidae). Physiological Entomology , 32(3), 268–274.


Duan & Messing, 2000 Yes Duan, J. J., & Messing, R. H. (2000). Effects of host substrate and vibration cues on ovipositor-probing
behavior in two larval parasitoids of tephritid fruit flies. Journal of Insect Behavior, 13(2), 175-186.


Hanks et al. 2001 Yes
Hanks, L. M., Millar, J. G., Paine, T. D., Wang, Q., & Paine, E. O. (2001). Patterns of host utilization
by two parasitoids (Hymenoptera: Braconidae) of the Eucalyptus longhorned borer (Coleoptera:
Cerambycidae) Biological Control 21(2) 152–159


Mencinger-Vračko, B., & Devetak, D. (2008). Orientation of the pit-building antlion larva Euroleon  


Fertin & Casas, 2007 Yes Fertin, A., & Casas, J. (2007). Orientation towards prey in antlions: efficient use of wave propagation in
sand. Journal of Experimental Biology , 210(19), 3337–3343. 


Goerlitz et al. 2008 No Goerlitz, H. R., Greif, S., & Siemers, B. M. (2008). Cues for acoustic detection of prey: insect rustling
sounds and the influence of walking substrate. Journal of Experimental Biology , 211(17), 2799–2806.







Hymenoptera Adults Adults Foraging: Herbivore No
Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes


Xiaoyi & Zhongqi, 2008 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes Xiaoyi, W., & Zhongqi, Y. (2008). Behavioral mechanisms of parasitic wasps for searching concealed
insect hosts. Acta Ecologica Sinica, 28(3), 1257-1269.


Guillette et al. 2009 Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes Yes Guillette, L. M., Hollis, K. L., & Markarian, A. (2009). Learning in a sedentary insect predator: antlions
(Neuroptera: Myrmeleontidae) anticipate a long wait. Behavioural Processes , 80(3), 224–232.


Wignall et al. 2009 Hemiptera Adults Adults Foraging: Predators or parasitoids Yes Yes Wignall, A. E., & Taylor, P. W. (2009). Alternative predatory tactics of an araneophagic assassin bug
(Stenolemus bituberus). Acta ethologica, 12(1), 23.


Wignall & Taylor, 2010 Hemiptera Adults Adults Foraging: Predators or parasitoids Yes Yes Wignall, A. E., & Taylor, P. W. (2010). Predatory behaviour of an araneophagic assassin bug. Journal
of Ethology , 28(3), 437–445.


Coleoptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids No


Hemiptera Adults Adults Reproductive behavior No
Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


Polidori et al. 2011 Hymenoptera Adults Adults Foraging: Predators or parasitoids No Yes
Polidori, C., Federici, M., Mendiola, P., Selfa, J., & Andrietti, F. (2011). Host detection and rate of
parasitism by Acroricnus seductor (Hymenoptera: Ichneumonidae), a natural enemy of mud-dauber
wasps (Hymenoptera: Sphecidae). Animal Biology , 61(1), 57–73.


Wignall & Taylor, 2011 Hemiptera Adults Adults Foraging: Predators or parasitoids Yes Yes Wignall, A. E., & Taylor, P. W. (2011). Assassin bug uses aggressive mimicry to lure spider prey.
Proceedings of the Royal Society B: Biological Sciences , 278(1710), 1427–1433. 


Kuszewska et al. 2016 Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes Yes
Kuszewska, K., Miler, K., Filipiak, M., & Woyciechowski, M. (2016). Sedentary antlion larvae
(Neuroptera: Myrmeleontidae) use vibrational cues to modify their foraging strategies. Animal
Cognition , 19(5), 1037–1041.


Morgan et al. 2016 Hymenoptera Adults Adults Foraging: Pollinators No Yes
Morgan, T., Whitehorn, P., Lye, G. C., & Vallejo-Marín, M. (2016). Floral sonication is an innate
behaviour in bumblebees that can be fine-tuned with experience in manipulating flowers. Journal of
Insect Behavior, 29(2), 233-241.


Switzer et al. 2016 Hymenoptera Adults Adults Foraging: Pollinators No Yes
Switzer, C. M., Hogendoorn, K., Ravi, S., & Combes, S. A. (2016). Shakers and head bangers:
differences in sonication behavior between Australian Amegilla murrayensis (blue-banded bees) and
North American Bombus impatiens (bumblebees). Arthropod-Plant Interactions, 10(1), 1-8.


Miler et al. 2018 Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes Yes
Miler, K., Kuszewska, K., Zuber, G., & Woyciechowski, M. (2018). Larval antlions show a cognitive
ability/hunting efficiency trade-off connected with the level of behavioural asymmetry. Animal
Cognition , 21(4), 613–617.


Coleoptera Adults Adults Applied entomology/Substrate feature No
Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes


De-Luca et al. 2020 Hymenoptera Adults Adults Foraging: Pollinators No Yes
De Luca, P. A., Giebink, N., Mason, A. C., Papaj, D., & Buchmann, S. L. (2020). How well do acoustic
recordings characterize properties of bee (Anthophila) floral sonication vibrations?. Bioacoustics, 29(1),
1-14.


Kollasch et al. 2020 Lepidoptera Larva Juveniles Foraging: Herbivore No Yes
Kollasch, A. M., Abdul-Kafi, A. R., Body, M. J., Pinto, C. F., Appel, H. M., & Cocroft, R. B. (2020).
Leaf vibrations produced by chewing provide a consistent acoustic target for plant recognition of
herbivores. Oecologia, 194(1), 1-13.


Martinez et al. 2020 Neuroptera Larva Juveniles Foraging: Predators or parasitoids Yes Yes
Martinez, V., Nowbahari, E., Sillam-Dussès, D., & Lorent, V. (2020). Antlions are sensitive to
subnanometer amplitude vibrations carried by sand substrates. Journal of Comparative Physiology A,
206(5), 783-791.


Hymenoptera Adults Adults Individual defense No
Hymenoptera Adults Adults Foraging: Pollinators No


Arroyo-Correa et al. 2019 Hymenoptera Adults Adults Foraging: Pollinators No Yes
Arroyo-Correa, B., Beattie, C., & Vallejo-Marín, M. (2019). Bee and floral traits affect the
characteristics of the vibrations experienced by flowers during buzz pollination. Journal of
Experimental Biology, 222(4), jeb198176.


Lepidoptera Larva Juveniles Foraging: Herbivore No
Hemiptera Adults Adults Foraging: Predators or parasitoids Yes


Lepidoptera Larva Juveniles Foraging: Herbivore No
Hymenoptera Adults Adults Foraging: Predators or parasitoids No
Lepidoptera Larva Juveniles Foraging: Herbivore Yes


Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes
Lepidoptera Larva Juveniles Foraging: Herbivore No


Hymenoptera Adults Adults Foraging: Predators or parasitoids Yes


Mencinger-Vracko & Devetak, 2008 Yes (Neuroptera, Myrmeleontidae) to the direction of substrate vibrations caused by prey. Zoology , 111(1),
2–8.


Joyce et al. 2011 Yes Joyce, A. L., Millar, J. G., Gill, J. S., Singh, M., Tanner, D., & Paine, T. D. (2011). Do acoustic cues
mediate host finding by Syngaster lepidus (Hymenoptera: Braconidae)?. BioControl, 56(2), 145-153.


Pritchard & Vallejo-Marín, 2020 Yes
Pritchard, D. J., & Vallejo-Marín, M. (2020). Floral vibrations by buzz-pollinating bees achieve higher
frequency, velocity and acceleration than flight and defence vibrations. Journal of Experimental
Biology 223(11) jeb220541


Pfannenstiel et al. 1995 Yes Pfannenstiel, R. S., Hunt, R. E., & Yeargan, K. V. (1995). Orientation of a hemipteran predator to
vibrations produced by feeding caterpillars. Journal of Insect Behavior , 8(1), 1–9.


Laumann et al. 2011 Yes
Laumann, R. A., Čokl, A., Lopes, A. P. S., Fereira, J. B. C., Moraes, M. C. B., & Borges, M. (2011).
Silent singers are not safe: selective response of a parasitoid to substrate-borne vibratory signals of stink
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Podlesnik et al. 2019 Yes Podlesnik, J., Klokočovnik, V., Lorent, V., & Devetak, D. (2019). Prey detection in antlions:
Propagation of vibrational signals deep into the sand. Physiological Entomology , 44(3-4), 215-221. 


Djemai et al. 2004 Yes Djemai, I., Casas, J., & Magal, C. (2004). Parasitoid foraging decisions mediated by artificial vibrations. 
Animal Behaviour , 67(3), 567–571.


Bacher et al. 1996 Yes Bacher, S., Casas, J., & Dorn, S. (1996). Parasitoid vibrations as potential releasing stimulus of evasive
behaviour in a leafminer. Physiological entomology, 21(1), 33-43.


Meyhöfer et al. 1997 Yes Meyhöfer, R., Casas, J., & Dorn, S. (1997). Vibration-mediated interactions in a host-parasitoid system.
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Evans et al. 2005 Isoptera Nymph Juveniles Group living: Cooperative foraging Yes Yes
Evans, T A, Lai, J. C. S., Toledano, E., McDowall, L., Rakotonarivo, S., & Lenz, M. (2005). Termites
assess wood size by using vibration signals. Proceedings of the National Academy of Sciences of the
United States of America , 102(10), 3732–3737. 


Evans et al. 2007 Isoptera Nymph Juveniles Group living: Cooperative foraging Yes Yes Evans, T. A, Inta, R., Lai, J. C. S., & Lenz, M. (2007). Foraging vibration signals attract foragers and
identify food size in the drywood termite, Cryptotermes secundus . Insectes  Sociaux , 54(4), 374–382.


Inta et al. 2007a Isoptera Nymph Juveniles Group living: Cooperative foraging Yes Yes
Inta, R., Lai, J. C. S., Fu, E. W., & Evans, T. A. (2007a). Termites live in a material world: exploration
of their ability to differentiate between food sources. Journal of the Royal Society Interface , 4(15),
735–744.


Inta et al. 2007b Isoptera Nymph Juveniles Group living: Cooperative foraging Yes Yes Inta, R., Evans, T. A., Lai, J. C. S., & Lenz, M. (2007b). What do vibrations have to do with termites’
food choice? Acoustics Australia , 35(3), 73–77.


Oberst et al. 2018 Isoptera Nymph Juveniles Group living: Cooperative foraging Yes Yes Oberst, S., Lai, J. C. S., & Evans, T. A. (2018). Key physical wood properties in termite foraging
decisions. Journal of the Royal Society Interface , 15(149), 20180505.


Ishay et al. 1974 Hymenoptera Adults, Larva Adults, Juveniles Group living: Cooperative foraging Yes Yes Ishay, J., Motro, A., Gitter, S., & Brown, M. B. (1974). Rhythms in acoustical communication by the
oriental hornet, Vespa orientalis . Animal Behaviour , 22(3), 741–744. 


Barenholz-Paniry et al. 1986 Hymenoptera Larva Juveniles Group living: Cooperative foraging No Yes Barenholz-Paniry, V., Ishay, J. S., Karin, J., & Akselrod, S. (1986). Rhythm of sounds produced by
larvae of the oriental hornet Vespa orientalis : Spectral analysis. BioSystems , 19(4), 299–305.


Suryanarayanan & Jeanne, 2008 Hymenoptera Adults, Larva Adults, Juveniles Group living: Cooperative foraging Yes Yes Suryanarayanan, S., & Jeanne, R. L. (2008). Antennal drumming, trophallaxis, and colony development
in the social wasp Polistes fuscatus  (Hymenoptera: Vespidae). Ethology , 114(12), 1201–1209.


Suryanarayanan et al. 2011 Hymenoptera Adults, Larva Adults, Juveniles Group living: Cooperative foraging Yes Yes Suryanarayanan, S., Hermanson, J. C., & Jeanne, R. L. (2011). A mechanical signal biases caste
development in a social wasp. Current Biology, 21(3), 231-235.


Suryanarayanan et al. 2011 Hymenoptera Adults, Larva Adults, Juveniles Group living: Cooperative foraging Yes Yes
Suryanarayanan, S., Hantschel, A. E., Torres, C. G., & Jeanne, R. L. (2011). Changes in the temporal
pattern of antennal drumming behavior across the Polistes fuscatus colony cycle (Hymenoptera,
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monitoring of honeybee dorso-ventral abdominal vibration signals. Scientific reports, 8(1), 1-17.
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Taylor & Jeanne, 2018 Hymenoptera Adults Adults Group living: Cooperative foraging Yes Yes Taylor, B. J., & Jeanne, R. L. (2018). Gastral drumming: a nest-based food-recruitment signal in a
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Jack-McCollough & Nieh, 2015 Hymenoptera Adults Adults Group living: Group defense Yes Yes Jack-McCollough, R. T., & Nieh, J. C. (2015). Honeybees tune excitatory and inhibitory recruitment
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is tuned to threat severity and can act as a colony alarm signal. PLoS Biology , 14(3), e1002423.
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nonresonant stridulatory organs. Journal of the Acoustical Society of America , 106(6), 3706–3710.


Low, 2008 Lepidoptera Larva Juveniles Individual defense No Yes Low, C. (2008). Seismic behaviors of a leafminer, Antispila nysaefoliella (Lepidoptera: Heliozelidae).
Florida Entomologist , 91(4), 604–609. 


Menzel & Marquess, 2008 Hymenoptera Adults Adults Individual defense No Yes Menzel, T. O., & Marquess, J. R. (2008). The substrate vibration generating behavior of Aphaenogaster
carolinensis (Hymenoptera: Formicidae). Journal of insect behavior, 21(2), 82-88.


Kočárek, 2009 Coleoptera Larva Juveniles Individual defense No Yes Kočárek, P. (2009). Sound production and chorusing behaviour in larvae of Icosium tomentosum.
Central European journal of biology, 4(3), 422-426.


Kojima et al. 2012 Coleoptera Larva, Pupa Juveniles Individual defense Yes Yes Kojima, W., Ishikawa, Y., & Takanashi, T. (2012). Deceptive vibratory communication: pupae of a
beetle exploit the freeze response of larvae to protect themselves. Biology Letters, 8(5), 717-720.


Kojima et al. 2012a Coleoptera Larva, Pupa Juveniles Individual defense Yes Yes Kojima, W., Ishikawa, Y., & Takanashi, T. (2012a). Pupal vibratory signals of a group-living beetle that
deter larvae: Are they mimics of predator cues? Communicative and Integrative Biology , 5(3), 262–264.


Kojima et al. 2012b Coleoptera Larva, Pupa Juveniles Individual defense Yes Yes
Kojima, W., Takanashi, T., & Ishikawa, Y. (2012b). Vibratory communication in the soil: Pupal signals
deter larval intrusion in a group-living beetle Trypoxylus dichotoma . Behavioral Ecology and
Sociobiology , 66(2), 171–179.


Low, 2012 Lepidoptera Larva Juveniles Individual defense Yes Yes Low, C. (2012). An experimental test of the seismic behaviors of Antispila nysaefoliella (Lepidoptera:
Heliozelidae) to vibrational stimuli. Florida Entomologist , 95(1), 16–20. 


Ichikawa & Sakamoto, 2013 Coleoptera Pupa Juveniles Individual defense Yes Yes Ichikawa, T., & Sakamoto, H. (2013). A third type of defensive behavior in the tenebrionid beetle
Zophobas atratus  pupae. Journal of Insect Science , 13(1), 33.. 


Quiroga et al. 2020 Hemiptera Adults Adults Individual defense No Yes
Quiroga, N., Muñoz, M. I., Pérez-Espinoza, S. A., Penna, M., & Botto-Mahan, C. (2020). Stridulation
in the wild kissing bug Mepraia spinolai : description of the stridulatory organ and vibratory
disturbance signal. Bioacoustics , 29(3), 266-279.


Yack et al. 2001 Lepidoptera Larva Juveniles Individual defense Yes Yes
Yack, J. E., Smith, M. L., & Weatherhead, P. J. (2001). Caterpillar talk: Acoustically mediated
territoriality in larval Lepidoptera. Proceedings of the National Academy of Sciences of the United
States of America , 98(20), 11371–11375.


LaPolla et al. 2002 Hymenoptera Adults Adults Individual defense No Yes
LaPolla, J. S., Cover, S. P., & Mueller, U. G. (2002). Natural history of the mealybug-tending ant,
Acropyga epedana, with descriptions of the male and queen castes. Transactions of the American
Entomological Society, 367-376.


Fletcher et al. 2006 Lepidoptera Larva Juveniles Individual defense Yes Yes
Fletcher, L. E., Yack, J. E., Fitzgerald, T. D., & Hoy, R. R. (2006). Vibrational communication in the
cherry leaf roller caterpillar Caloptilia serotinella (Gracillarioidea : Gracillariidae). Journal of Insect
Behavior , 19(1), 1–18.


Bowen et al. 2008 Lepidoptera Larva Juveniles Individual defense Yes Yes Bowen, J. L., Mahony, S. J., Mason, A. C., & Yack, J. E. (2008). Vibration-mediated territoriality in the
warty birch caterpillar Drepana bilineata . Physiological Entomology , 33(3), 238–250.


Scott et al. 2010 Lepidoptera Larva Juveniles Individual defense Yes Yes Scott, J. L., Matheson, S. M., & Yack, J. E. (2010). Variation on a theme: Vibrational signaling in
caterpillars of the rose hook-tip moth, Or eta rosea . Journal of Insect Science , 10(1).


Proaño et al. 2012 Embioptera Adults Adults Individual defense Yes No
Proano, C. B., Cruz, C., McMillan, D. M., & Edgerly, J. S. (2012). Exploration of substrate vibrations
as communication signals in a webspinner from Ecuador (Embioptera: Clothodidae). Neotropical
Entomology , 41(3), 196–203.


Scott & Yack, 2012 Lepidoptera Larva Juveniles Individual defense Yes Yes Scott, J. L., & Yack, J. E. (2012). Vibratory territorial signals in caterpillars of the poplar lutestring,
Tethea or  (Lepidoptera: Drepanidae). European Journal of Entomology , 109(3), 411–417.


Masters, 1979 Yes Masters, W. M. (1979). Insect disturbance stridulation: its defensive role. Behavioral Ecology and
Sociobiology , 5, 187–200.


Masters, 1980 Yes Masters, W. M. (1980). Insect disturbance stridulation - characterization of airborne and vibrational
components of the sound. Journal of Comparative Physiology , 135(3), 259–268. 







Dejan et al. 2013 Embioptera Adults Adults Individual defense Yes No
Dejan, K. A., Fresquez, J. M., Meyer, A. M., & Edgerly, J. S. (2013). Maternal territoriality achieved
through shaking and lunging: An investigation of patterns in associated behaviors and substrate
vibrations in a Colonial Embiopteran, Antipaluria urichi . Journal of Insect Science , 13(1), 82. 


Yack et al. 2014 Lepidoptera Larva Juveniles Individual defense Yes Yes Yack, J. E., Gill, S., Drummond-Main, C., & Sherratt, T. N. (2014). Residency duration and shelter
quality influence vibratory signalling displays in a territorial caterpillar. Ethology , 120(4), 354–364.


Hunter, 1987 Lepidoptera Larva Juveniles Individual defense No Yes Hunter, M. D. (1987). Sound production in larvae of Diurnea fagella (Lepidoptera: Oecophoridae).
Ecological Entomology , 12(3), 355–357.


Lepidoptera Larva Juveniles Individual defense Yes
Lepidoptera Larva Juveniles Monitoring of abiotic factors Yes
Coleoptera Adults Adults Individual defense Yes
Coleoptera Adults Adults Monitoring of abiotic factors Yes


Ben-Ari et al. 2014 Hemiptera Nymph Juveniles Monitoring of abiotic factors Yes No Ben-Ari, M., Talal, S., & Inbar, M. (2014). Anticipatory and reactive crouching of pea aphids in
response to environmental perturbations. Environmental Entomology , 43(5), 1319–1326. 


Hemiptera Nymph Juveniles Individual defense Yes
Hemiptera Nymph Juveniles Monitoring of abiotic factors Yes


Tlačbaba et al. 2014 Hymenoptera Adults Adults Monitoring of abiotic factors No No
Tlačbaba, J., Černý, M., Dostál, P., & Přidal, A. (2014). The Acoustic Emission in the Nest of the
Honey Bee Depending on the Extreme Weather Conditions. Acta Universitatis Agriculturae et
Silviculturae Mendelianae Brunensis, 62, 27.


Phillips et al. 2020 Coleoptera Adults Adults Monitoring of abiotic factors Yes No
Phillips, M. E., Chio, G., Hall, C. L., ter Hofstede, H. M., & Howard, D. R. (2020). Seismic noise
influences brood size dynamics in a subterranean insect with biparental care. Animal Behaviour, 161,
15-22.


Velilla et al. 2020 Orthoptera Adults Adults Monitoring of abiotic factors Yes No
Velilla, E., Muñoz, M., Quiroga, N., Symes, L., ter Hofstede, H. M., Page, R. A., ... & Halfwerk, W.
(2020). Gone with the wind: Is signal timing in a neotropical katydid an adaptive response to variation
in wind-induced vibratory noise?. Behavioral Ecology and Sociobiology, 74(5), 1-11.


Hemiptera Adults Adults Foraging: Predators or parasitoids Yes
Hemiptera Adults Adults Monitoring of abiotic factors Yes
Hemiptera Adults Adults Foraging: Predators or parasitoids Yes
Hemiptera Adults Adults Monitoring of abiotic factors Yes


Casas et al. 1998 Lepidoptera Larva Juveniles Monitoring of abiotic factors Yes No Casas, J., Bacher, S., Tautz, J., Meyhöfer, R., & Pierre, D. (1998). Leaf vibrations and air movements in
a leafminer-parasitoid system. Biological Control , 11(2), 147–153. 


Tishechkin, 2007a Hemiptera Adults Adults Monitoring of abiotic factors No No Tishechkin, D. Y. (2007a). New data on vibratory communication in jumping plant lice of the families
Aphalaridae and Triozidae (Homoptera, Psyllinea). Entomological Review , 87(4), 394–400. 


Lepidoptera Larva Juveniles Individual defense Yes
Lepidoptera Larva Juveniles Monitoring of abiotic factors Yes
Blattodea Adults Adults Sensory receptors Yes
Isoptera Nymph Juveniles Sensory receptors Yes


Florentine, 1967 Blattodea Adults Adults Sensory receptors Yes No Florentine, G. J. (1967). An abdominal receptor of the American cockroach, Periplaneta americana (L.)
and its response to airborne sound. Journal of Insect Physiology, 13(2), 215-218.


Florentine, 1968 Blattodea Adults Adults Sensory receptors Yes No Florentine, G. J. (1968). Response characteristics and probable behavioural roles for abdominal
vibration receptors of some cockroaches. Journal of Insect Physiology, 14(11), 1577-1588.


Kehler et al. 1970 Blattodea Adults Adults Sensory receptors Yes No Kehler, J. G., Smalley, K. N., & Rowe, E. C. (1970). Ventral phasic mechanoreceptors in the cockroach
abdomen. Journal of Insect Physiology , 16(3), 483–497.


Frings & Lollis, 1971 Coleoptera Adults Adults Sensory receptors Yes No Frings, H., & Lollis, D. W. (1971). Phonoreception in some Coleoptera infesting stored products.
Journal of Stored Products Research , 7(4), 271–285.


Möss, 1971 Orthoptera Adults Adults Sensory receptors Yes No
Möss, D. (1971). Sense organs in the wing region of the field cricket (Gryllus campestris L.) and their
role in the control of stridulation and wing position. Zeitschrift Für Vergleichende Physiologie , 73(1),
53–83.


Hawke et al. 1973 Hymenoptera Adults Adults Sensory receptors No No Hawke, S. D., Farley, R. D., & Greany, P. D. (1973). The fine structure of sense organs in the ovipostor
of the parasitic wasp, Orgilus lepidus Muesebeck. Tissue and Cell, 5(1), 171-184.


Lawry, 1973 Hemiptera Adults Adults Sensory receptors Yes No Lawry Jr, J. V. (1973). A scanning electron microscopic study of mechanoreceptors in the walking legs
of the water strider, Gerris remigis. Journal of anatomy, 116(Pt 1), 25.


Markl & Tautz, 1975 Lepidoptera Larva Juveniles Sensory receptors Yes No
Markl, H., & Tautz, J. (1975). The sensitivity of hair receptors in caterpillars of Barathra brassicae  
L.(Lepidoptera, Noctuidae) to particle movement in a sound field. Journal of Comparative Physiology ,
99(1), 79–87.


Ben-Ari & Inbar, 2014 Yes Ben-Ari, M., & Inbar, M. (2014). Aphids link different sensory modalities to accurately interpret
ambiguous cues. Behavioral Ecology , 25(3), 627–632. 


Wignall et al. 2011 Yes Wignall, A. E., Jackson, R. R., Wilcox, R. S., & Taylor, P. W. (2011). Exploitation of environmental
noise by an araneophagic assassin bug. Animal Behaviour , 82(5), 1037–1042. 


Castellanos & Barbosa, 2006 Yes Castellanos, I., & Barbosa, P. (2006). Evaluation of predation risk by a caterpillar using substrate-borne
vibrations. Animal Behaviour , 72(2), 461–469.


Tsubaki et al. 2014 Yes
Tsubaki, R., Hosoda, N., Kitajima, H., & Takanashi, T. (2014). Substrate-borne vibrations induce
behavioral responses in the leaf-dwelling cerambycid, Paraglenea fortunei . Zoological Science ,
31(12) 789–794


Howse, 1964b No
Howse, P. E. (1964b). An investigation into the mode of action of the subgenual organ in the termite,
Zootermopsis angusticollis Emerson, and in the cockroach, Periplaneta americana L. Journal of
Insect Physiology 10(3) 409–424


Soley, 2016 Yes Soley, F. G. (2016). Fine-scale analysis of an assassin bug’s behaviour: predatory strategies to bypass
the sensory systems of prey. Royal Society Open Science , 3(10), 160573.


Guedes et al. 2012 Yes
Guedes, R. N. C., Matheson, S. M., Frei, B., Smith, M. L., & Yack, J. E. (2012). Vibration detection
and discrimination in the masked birch caterpillar (Drepana arcuata ). Journal of Comparative
Physiology A 198(5) 325–335







Moran & Carter-Rowley, 1975 Blattodea Adults Adults Sensory receptors No No Moran, D. T., & Rowley III, J. C. (1975). The fine structure of the cockroach subgenual organ. Tissue
and Cell , 7(1), 91–105.


Orchard, 1975 Phasmatodea Adults Adults Sensory receptors Yes No Orchard, I. (1975). The structure and properties of an abdominal chordotonal organ in Carausius
morosus  and Blaberus discoidalis . Journal of Insect Physiology , 21(8), 1491–1493.


Slifer & Sekhon, 1975 Orthoptera Adults Adults Sensory receptors No No Slifer, E. H., & Sekhon, S. S. (1975). The femoral chordotonal organs of a grasshopper, Orthoptera,
Acrididae. Journal of neurocytology, 4(4), 419-438.


Čokl et al. 1977 Orthoptera Adults Adults Sensory receptors Yes No Čokl, A., Kalmring, K., & Wittig, H. (1977). The responses of auditory ventral-cord neurons of Locusta
migratoria to vibration stimuli. Journal of comparative physiology, 120(2), 161-172.


Gnatzy & Tautz, 1977 Lepidoptera Larva Juveniles Sensory receptors Yes No Gnatzy, W., & Tautz, J. (1977). Sensitivity of an insect mechanoreceptor during moulting.
Physiological Entomology , 2(4), 279–288.


Hess, 1977 Coleoptera Larva Juveniles Sensory receptors No No Hess, W. N. (1977). The chordotonal organs and pleural discs of cerambycid larvae. Annals of the
Entomological Society of America, 10(1), 63–74.


Tautz, 1977 Lepidoptera Larva Juveniles Sensory receptors Yes No
Tautz, J. (1977). Reception of medium vibration by thoracal hairs of caterpillars of Barathra brassicae  
L.(Lepidoptera, Noctuidae). I. Mechanical properties of the receptor hairs. Journal of Comparative
Physiology , 118(1), 13–31.


Kalmring et al. 1978 Orthoptera Adults Adults Sensory receptors Yes No
Kalmring, K., Lewis, B., & Eichendorf, A. (1978). The physiological characteristics of the primary
sensory neurons of the complex tibial organ of Decticus verrucivorus L.(Orthoptera, Tettigonioidae).
Journal of comparative physiology, 127(2), 109-121.


Tautz, 1978 Lepidoptera Larva Juveniles Sensory receptors Yes No
Tautz, J. (1978). Reception of medium vibration by thoracal hairs of caterpillars Ofbarathra brassicae
L.(Lepidoptera, Noctuidae). II. Response characteristics of the sensory cell. Journal of comparative
physiology, 125(1), 67-77.


Čokl & Amon, 1980 Hemiptera Adults Adults Sensory receptors Yes No Čokl, A., & Amon, T. (1980). Vibratory interneurons in the central nervous system of Nezara viridula
L.(Pentatomidae, Heteroptera). Journal of comparative physiology, 139(1), 87-95.


Gnatzy & Tautz, 1980 Orthoptera Adults Adults Sensory receptors No No
Gnatzy, W., & Tautz, J. (1980). Ultrastructure and mechanical properties of an insect mechanoreceptor:
stimulus-transmitting structures and sensory apparatus of the cereal filiform hairs of Gryllus. Cell and
tissue research, 213(3), 441-463.


Wiese, 1981 Orthoptera Adults Adults Sensory receptors Yes No Wiese, K. (1981). Influence of vibration on cricket hearing: interaction of low frequency vibration and
acoustic stimuli in the omega neuron. Journal of comparative physiology, 143(1), 135-142


Kühne, 1982 Orthoptera Adults Adults Sensory receptors Yes No Kühne, R. (1982). Neurophysiology of the vibration sense in locusts and bushcrickets: response
characteristics of single receptor units. Journal of Insect Physiology , 28(2), 155–163.


Petersen et al. 1982 Orthoptera Larva Juveniles Sensory receptors No No Petersen, M., Kalmring, K., & Cokl, A. (1982). The auditory system in larvae of the migratory locust.
Physiological Entomology, 7(1), 43-54.


Čokl, 1983 Hemiptera Adults Adults Sensory receptors Yes No Čokl, A. (1983). Functional poperties of viboreceptors in the legs of Nezara viridula (L.)(Heteroptera,
Pentatomidae). Journal of comparative physiology, 150(2), 261-269.


Kühne, 1984 Orthoptera Adults Adults Sensory receptors Yes No Kühne, R., Silver, S., & Lewis, B. (1984). Processing of vibratory and acoustic signals by ventral cord
neurones in the cricket Gryllus campestris. Journal of insect physiology, 30(7), 575-585.


Mitomi, 1984 Hemiptera Adults Adults Sensory receptors No No
Mitomi, M., Ichikawa, T., & Okamoto, H. (1984). Morphology of the Vibration-Producing Organ in
Adult Rice Brown Planthopper, Nilaparvata lugens (STAL): Homoptera: Delphacidae. Applied
Entomology and Zoology, 19(4), 407-417.


Čokl et al. 1985 Orthoptera Adults Adults Sensory receptors Yes No Čokl, A., Otto, C., & Kalmring, K. (1985). The processing of directional vibratory signals in the ventral
nerve cord of Locusta migratoria. Journal of Comparative Physiology A, 156(1), 45-52.


Toh & Yokohari, 1985 Blattodea Adults Adults Sensory receptors No No Toh, Y., & Yokohari, F. (1985). Structure of the antennal chordotonal sensilla of the American
cockroach. Journal of ultrastructure research, 90(2), 124-134.


Bernard, 1987 Blattodea Adults Adults Sensory receptors Yes No
Bernard, J. (1987). Effectiveness of the cercal chordotonal inhibitory organ in the cockroach. Synaptic
activity during imposed cercal movements. Comparative Biochemistry and Physiology Part A:
Physiology, 87(1), 53-56.


Heinzel & Gewecke, 1987 Orthoptera Adults Adults Sensory receptors Yes No Heinzel, H. G., & Gewecke, M. (1987). Aerodynamic and mechanical properties of the antennae as air-
current sense organs in Locusta migratoria. Journal of Comparative Physiology A, 161(5), 671-680.


Field & Pflüger, 1989 Orthoptera Adults Adults Sensory receptors No No
Field, L. H., & Pflüger, H. J. (1989). The femoral chordotonal organ: a bifunctional orthopteran
(Locusta migratoria) sense organ?. Comparative Biochemistry and Physiology Part A: Physiology,
93(4), 729-743.







Seifert & Heinzeller, 1989 Diptera Adults Adults Sensory receptors Yes No Seifert, P., & Heinzeller, T. (1989). Mechanical, sensory and glandular structures in the tarsal
unguitractor apparatus of Chironomus riparius (Diptera, Chironomidae). Zoomorphology, 109(2), 71-78.


Bickmeyer et al. 1992 Orthoptera Adults Adults Sensory receptors Yes No
Bickmeyer, U., Kalmring, K., Halex, H., & Mücke, A. (1992). The bimodal auditory–vibratory system
of the thoracic ventral nerve cord in Locusta migratoria (Acrididae, Locustinae, Oedipodini). Journal of
Experimental Zoology, 264(4), 381-394.


Kämper, 1982 Orthoptera Adults Adults Sensory receptors No No Kämper, G. (1992). Development of cricket sensory hairs: changes of dynamic mechanical properties.
Journal of comparative Physiology A, 170(1), 49-55.


Hasenfuss, 1993 Lepidoptera Larva Juveniles Sensory receptors No No
Hasenfuss, I. (1993). Morphology, evolution, and taxonomic importance of supposed web-vibration
receptors in the larvae of butterflies (Lepidoptera: Pyraloidea, Gelechioidea). Entomologia Generalis ,
18(1), 43–54.


Devetak & Pabst, 1994 Neuroptera Adults Adults Sensory receptors No No Devetak, D., & Pabst, M. A. (1994). Structure of the subgenual organ in the green lacewing,
Chrysoperla carnea . Tissue and Cell , 26(2), 249–257.


Kalmring et al. 1994 Orthoptera Adults Adults Sensory receptors No No
Kalmring, K., Rössler, W., & Unrast, C. (1994). Complex tibial organs in the forelegs, midlegs, and
hindlegs of the bushcricket Gampsocleis gratiosa (Tettigoniidae): comparison of the physiology of the
organs. Journal of Experimental Zoology, 270(2), 155-161.


Menzel & Tautz, 1994 Hymenoptera Adults Adults Sensory receptors No No Menzel, J. G., & Tautz, J. (1994). Functional morphology of the subgenual organ of the carpenter ant.
Tissue and Cell , 26(5), 735–746. 


Shaw, 1994a Blattodea Adults Adults Sensory receptors Yes No Shaw, S. R. (1994a). Detection of airborne sound by a cockroach ‘vibration detector’: a possible
missing link in insect auditory evolution. Journal of Experimental Biology , 193, 13–47. 


Shaw, 1994b Blattodea Adults Adults Sensory receptors Yes No
Shaw, S. R. (1994b). Re‐evaluation of the absolute threshold and response mode of the most sensitive
know “vibration” detector, the cockroach’s subgenual organ: A cochlea‐like displacement threshold and
a direct response to sound. Journal of Neurobiology , 25(9), 1167–1185.


Kalmring et al. 1996 Orthoptera Adults Adults Sensory receptors Yes No
Kalmring, K., Hoffmann, E., Jatho, M., Sickmann, T., & Grossbach, M. (1996). The auditory‐vibratory
sensory system of the bushcricket Polysarcus denticauda (Phaneropterinae, Tettigoniidae) II. physiology
of receptor cells. Journal of Experimental Zoology, 276(5), 315-329.


Sandeman et al. 1996 Hymenoptera Adults Adults Sensory receptors Yes No Sandeman, D., Tautz, J., & Lindauer, M. (1996). Transmission of vibration across honeycombs and its
detection by bee leg receptors. Journal of Experimental Biology , 199(12), 2585–2594.


Čokl & Virant‐Doberlet, 1997 Blattodea Adults Adults Sensory receptors Yes No Čokl, A., & Virant‐Doberlet, M. (1997). Tuning of tibial organ receptor cells in Periplaneta americana
L. Journal of Experimental Zoology, 278(6), 395-404.


Devetak & Amon, 1997 Neuroptera Adults Adults Sensory receptors Yes No Devetak, D, & Amon, T. (1997). Substrate vibration sensitivity of the leg scolopidial organs in the green
lacewing, Chrysoperla carnea . Journal of Insect Physiology , 43(5), 433–437. 


Kilpinen & Storm, 1997 Hymenoptera Adults Adults Sensory receptors No No Kilpinen, O., & Storm, J. (1997). Biophysics of the subgenual organ of the honeybee, Apis mellifera.
Journal of Comparative Physiology A, 181(4), 309-318.


Meyhöfer et al. 1997 Hymenoptera Adults Adults Sensory receptors Yes No
Meyhöfer, R., Casas, J., & Dorn, S. (1997). Mechano-and chemoreceptors and their possible role in host
location behavior of Sympiesis sericeicornis (Hymenoptera: Eulophidae). Annals of the Entomological
Society of America, 90(2), 208-219.


Sickmann et al. 1997 Orthoptera Adults Adults Sensory receptors No No
Sickmann, T., Kalmring, K., & Willer, A. (1997). The auditory-vibratory system of the bushcricket
Polysarcus denticauda (Phaneropterinae, Tettigoniidae) I. Morphology of the complex tibial organs.
Hearing research, 104(1-2), 155-166.


Kishboim & Ishay, 1998 Hymenoptera Adults Adults Sensory receptors No No Kirshboim, S., & Ishay, J. S. (1998). The labium of the Oriental hornet: micromorphology and
functions. Microscopy, 47(5), 505-515.


Storm & Kilpinem, 1998 Hymenoptera Adults Adults Sensory receptors No No Storm, J., & Kilpinen, O. (1998). Modelling the subgenual organ of the honeybee, Apis mellifera.
Biological cybernetics, 78(3), 175-182.


Lakes-Harlan et al. 1999 Diptera Adults Adults Sensory receptors Yes No
Lakes-Harlan, R., Stölting, H., & Stumpner, A. (1999). Convergent evolution of insect hearing organs
from a preadaptive structure. Proceedings of the Royal Society B: Biological Sciences , 266(1424),
1161–1167.


Pflüger & Field, 1999 Orthoptera Adults Adults Sensory receptors Yes No Pflüger, H. J., & Field, L. H. (1999). A locust chordotonal organ coding for proprioceptive and acoustic
stimuli. Journal of Comparative Physiology A, 184(2), 169-183.


Sauer & Stein, 1999 Phasmatodea Adults Adults Sensory receptors Yes No Sauer, A. E., & Stein, W. (1999). Sensorimotor pathways processing vibratory signals from the femoral
chordotonal organ of the stick insect. Journal of Comparative Physiology - A , 185(1), 21–31.


Stein & Sauer, 1999 Phasmatodea Adults Adults Sensory receptors Yes No Stein, W., & Sauer, A. E. (1999). Physiology of vibration-sensitive afferents in the femoral chordotonal
organ of the stick insect. Journal of Comparative Physiology - A , 184(3), 253–263.







Nebeling, 2000 Orthoptera Adults Adults Sensory receptors No No Nebeling, B. (2000). Morphology and physiology of auditory and vibratory ascending interneurones in
bushcrickets. Journal of Experimental Zoology, 286(3), 219-230.


Vilhelmsen et al. 2001 Hymenoptera Adults Adults Sensory receptors No No
Vilhelmsen, L., Isidore, N., Romani, R., Basibuyuk, H. H., & Quicke, D. L. J. (2001). Host location and
oviposition in a basal group of parasitic wasps: the subgenual organ, ovipositor apparatus and associated
structures in the Orussidae (Hymenoptera, Insecta). Zoomorphology , 121(2), 63–84.


Bässler et al. 2003 Phasmatodea Adults Adults Sensory receptors Yes No
Bassler, U., Sauer, A. E., & Buschges, A. (2003). Vibration signals from the FT joint can induce phase
transitions in both directions in motoneuron pools of the stick insect walking system. Journal of
Neurobiology , 56(2), 125–138.


Meurgey & Faucheux, 2006 Odonata Larva Juveniles Sensory receptors No No Meurgey, F., & Faucheux, M. J. (2006). Vibroreceptors and proprioceptors on the larval antennae of
Erythromma lindenii  (Sélys) (Zygoptera: Coenagrionidae). Odonatologica , 35(3), 255–264.


Ishikawa et al. 2007 Isoptera Nymph Juveniles Sensory receptors No No
Ishikawa, Y., Koshikawa, S., & Miura, T. (2007). Differences in mechanosensory hairs among castes of
the damp-wood termite Hodotermopsis sjostedti (Isoptera: Termopsidae). Sociobiology , 50(3),
895–907.


Sane et al. 2007 Lepidoptera Adults Adults Sensory receptors Yes No Sane, S. P., Dieudonné, A., Willis, M. A., & Daniel, T. L. (2007). Antennal mechanosensors mediate
flight control in moths. science, 315(5813), 863-866.


Stölting et al. 2007 Diptera Adults Adults Sensory receptors Yes No
Stoelting, H., Stumpner, A., & Lakes-Harlan, R. (2007). Morphology and physiology of the prosternal
chordotonal organ of the sarcophagid fly Sarcophaga bullata (Parker). Journal of Insect Physiology ,
53(5), 444–454.


Field et al. 2008 Orthoptera Adults Adults Sensory receptors Yes No
Field, L. H., Duch, C., & Pflüger, H.-J. (2008). Responses of efferent octopaminergic thoracic unpaired
median neurons in the locust to visual and mechanosensory signals. Journal of Insect Physiology ,
54(1), 240–254.


Strauss & Lakes-Harlan, 2008 Orthoptera Adults Adults Sensory receptors Yes No Strauss, J., & Lakes‐Harlan, R. (2008). Neuroanatomy of the complex tibial organ of Stenopelmatus
(Orthoptera: Ensifera: Stenopelmatidae). Journal of Comparative Neurology, 511(1), 81-91.


Strauss & Lakes-Harlan, 2008 Orthoptera Adults Adults Sensory receptors Yes No
Strauß, J., & Lakes-Harlan, R. (2008). Neuroanatomy and physiology of the complex tibial organ of an
atympanate ensiferan, Ametrus tibialis (Brunner von Wattenwyl, 1888) (Gryllacrididae, Orthoptera)
and evolutionary implications. Brain, Behavior and Evolution , 71(3), 167–180.


Vilhelmsen et al. 2008 Hymenoptera Adults Adults Sensory receptors No No Vilhelmsen, L., Turrisi, G. F., & Beutel, R. G. (2008). Distal leg morphology, subgenual organs and
host detection in Stephanidae (Insecta, Hymenoptera). Journal of Natural History , 42(24), 1649–1663.


Zorović et al. 2008 Hemiptera Adults Adults Sensory receptors Yes No
Zorović, M., Prešern, J., & Čokl, A. (2008). Morphology and physiology of vibratory interneurons in
the thoracic ganglia of the southern green stinkbug Nezara viridula (L.). Journal of Comparative
Neurology, 508(2), 365-381.


Ai et al. 2009 Hymenoptera Adults Adults Sensory receptors Yes No
Ai, H., Rybak, J., Menzel, R., & Itoh, T. (2009). Response characteristics of vibration‐sensitive
interneurons related to Johnston's organ in the honeybee, Apis mellifera. journal of Comparative
Neurology, 515(2), 145-160.


Goodwyn et al. 2009 Hemiptera Adults Adults Sensory receptors Yes No
Goodwyn, P. P., Katsumata-Wada, A., & Okada, K. (2009). Morphology and neurophysiology of tarsal
vibration receptors in the water strider Aquarius paludum (Heteroptera: Gerridae). Journal of Insect
Physiology , 55(9), 855–861.


Stritih, 2009 Orthoptera Adults Adults Sensory receptors Yes No
Stritih, N. (2009). Anatomy and physiology of a set of low‐frequency vibratory interneurons in a
nonhearing ensiferan (Troglophilus neglectus, Rhaphidophoridae). Journal of Comparative Neurology,
516(6), 519-532.


Stritih & Stumpner, 2009 Orthoptera Adults Adults Sensory receptors Yes No Stritih, N., & Stumpner, A. (2009). Vibratory interneurons in the non-hearing cave cricket indicate
evolutionary origin of sound processing elements in Ensifera. Zoology, 112(1), 48-68.


Ai, 2010 Lepidoptera Adults Adults Sensory receptors Yes No Ai, H., Yoshida, A., & Yokohari, F. (2010). Vibration receptive sensilla on the wing margins of the
silkworm moth Bombyx mori. Journal of insect physiology, 56(3), 236-246.


Eberhard et al. 2010 Mantophasmatodea Adults Adults Sensory receptors Yes No
Eberhard, M. J. B., Lang, D., Metscher, B., Pass, G., Picker, M. D., & Wolf, H. (2010). Structure and
sensory physiology of the leg scolopidial organs in Mantophasmatodea and their role in vibrational
communication. Arthropod Structure and Development , 39(4), 230–241.


Wang et al. 2010b Hymenoptera Adults Adults Sensory receptors No No


Wang, X.-Y., Yang, Z.-Q., & Gould, J. R. (2010b). Sensilla on the antennae, legs and ovipositor of
Spathius agrili Yang (Hymenoptera: Braconidae), a parasitoid of the emerald ash borer Agrilus
planipennis Fairmaire (Coleoptera: Buprestidae). Microscopy Research and Technique , 73(5),
560–571.







Zorović, 2011 Hemiptera Adults Adults Sensory receptors Yes No Zorović, M. (2011). Temporal processing of vibratory communication signals at the level of ascending
interneurons in Nezara viridula (Hemiptera: Pentatomidae). PLoS One, 6(10), e26843.


Book & Asokanthan, 2012 Orthoptera Adults Adults Sensory receptors Yes No Book, J. M., & Asokanthan, S. F. (2012). Dynamic Characterization of Cercal Mechanosensory Hairs of
Crickets. Insects, 3(4), 1028-1038.


Rossi-Stacconi & Romani, 2013 Hemiptera Adults Adults Sensory receptors No No Rossi-Stacconi, M. V., & Romani, R. (2013). The Johnston’s organ of three homopteran species: A
comparative ultrastructural study. Arthropod Structure & Development , 42(3), 219–228.


Strauss & Lakes-Harlan, 2013 Phasmatodea Adults Adults Sensory receptors No No
Strauß, J., & Lakes-Harlan, R. (2013). Sensory neuroanatomy of stick insects highlights the
evolutionary diversity of the orthopteroid Subgenual organ complex. Journal of Comparative
Neurology , 521(16), 3791–3803.


Dieudonné et la. 2014 Lepidoptera Adults Adults Sensory receptors Yes No
Dieudonné, A., Daniel, T. L., & Sane, S. P. (2014). Encoding properties of the mechanosensory neurons
in the Johnston's organ of the hawk moth, Manduca sexta. Journal of Experimental Biology, 217(17),
3045-3056.


Matsuo et al. 2014 Diptera Adults Adults Sensory receptors Yes No
Matsuo, E., Yamada, D., Ishikawa, Y., Asai, T., Ishimoto, H., & Kamikouchi, A. (2014). Identification
of novel vibration- and deflection-sensitive neuronal subgroups in Johnston’s organ of the fruit fly.
Frontiers in Physiology , 5, 179.


Zhang et al. 2015 Hymenoptera Adults Adults Sensory receptors No No
Zhang, L., Feng, Y.-Q., Ren, L. L., Luo, Y.-Q., Wang, F., & Zong, S. X. (2015). Sensilla on antenna,
ovipositor and leg of Eriborus applicitus (Hymenoptera: Ichneumonidae), a parasitoid wasp of
Holcocerus insularis  Staudinger (Lepidoptera: Cossidae). Acta Zoologica , 96(2), 253–263.


Nishino et al. 2016 Hemiptera Adults Adults Sensory receptors Yes No
Nishino, H., Mukai, H., & Takanashi, T. (2016). Chordotonal organs in hemipteran insects: unique
peripheral structures but conserved central organization revealed by comparative neuroanatomy. Cell
and Tissue Research , 366(3), 549–572.


Riolo et al. 2016 Hymenoptera Adults Adults Sensory receptors No No


Riolo, P., Isidoro, N., Ruschioni, S., Minuz, R. L., Bin, F., & Romani, R. (2016). Anatomy of the
antennal dorsal organ in female of Neodryinus typhlocybae (Hymenoptera: Dryinidae): A peculiar
sensory structure possibly involved in perception of host vibration. Journal of Morphology , 277(1),
128–137.


Strauss et al. 2016 Orthoptera Adults Adults Sensory receptors No No
Strauß, J., Riesterer, A. S., & Lakes-Harlan, R. (2016). How many mechanosensory organs in the
bushcricket leg? Neuroanatomy of the scolopidial accessory organ in Tettigoniidae (Insecta:
Orthoptera). Arthropod Structure & Development , 45(1), 31–41.


Strauss & Stritih, 2016 Orthoptera Adults Adults Sensory receptors No No Strauß, J., & Stritih, N. (2016). The accessory organ, a scolopidial sensory organ, in the cave cricket
Troglophilus neglectus  (Orthoptera: Ensifera: Rhaphidophoridae). Acta Zoologica , 97(2), 187–195.


Ai et al. 2017 Hymenoptera Adults Adults Sensory receptors Yes No
Ai, H., Kai, K., Kumaraswamy, A., Ikeno, H., & Wachtler, T. (2017). Interneurons in the honeybee
primary auditory center responding to waggle dance-like vibration pulses. Journal of Neuroscience ,
37(44), 10624–10635.


Strauss & Lakes-Harlan, 2017 Phasmatodea Adults Adults Sensory receptors Yes No


Strauß, J., & Lakes-Harlan, R. (2017). Vibrational sensitivity of the subgenual organ complex in female
Sipyloidea sipylus stick insects in different experimental paradigms of stimulus direction, leg
attachment, and ablation of a connective tibial sense organ. Comparative Biochemistry and Physiology
Part A: Molecular & Integrative Physiology , 203, 100-108.


Strauss & Stritih, 2017 Orthoptera Adults Adults Sensory receptors No No
Strauß, J., & Stritih, N. (2017). Neuronal regression of internal leg vibroreceptor organs in a cave-
dwelling insect (Orthoptera: Rhaphidophoridae: Dolichopoda araneiformis ). Brain Behavior and
Evolution , 89(2), 104–116.


Strauss et al. 2017 Orthoptera Adults Adults Sensory receptors Yes No


Strauß, J., Alt, J. A., Ekschmitt, K., Schul, J., & Lakes-Harlan, R. (2017). Evolutionary diversification
of the auditory organ sensilla in Neoconocephalus katydids (Orthoptera: Tettigoniidae) correlates with
acoustic signal diversification over phylogenetic relatedness and life history. Journal of Evolutionary
Biology , 30(6), 1094–1109.


Strauss, 2017 Orthoptera Adults Adults Sensory receptors No No Strauß, J. (2017). The scolopidial accessory organ in the Jerusalem cricket (Orthoptera:
Stenopelmatidae). Arthropod Structure & Development , 46(2), 171–177. 


Alt & Lakes-Harlan, 2018 Hemiptera Adults Adults Sensory receptors Yes No Alt, J. A., & Lakes-Harlan, R. (2018). Sensing of substrate vibrations in the adult cicada Okanagana
rimosa  (Hemiptera: Cicadidae). Journal of Insect Science , 18(3), 16.


Gomez-Dominguez et al. 2018 Hymenoptera Adults Adults Sensory receptors No No
Gomez-Dominguez, N. S., LOMELI-FLORES, J. R., Rodriguez-Leyva, E., Valdez-Carrasco, J. M.,
Bernal, J. S., & Arzuffi, R. (2018). Sense organs in antennae of Jaliscoa hunteri (Hymenoptera
Pteromalidae). Bulletin of Insectology, 71(1), 103-111.


Mamiya et al. 2018 Diptera Adults Adults Sensory receptors Yes No Mamiya, A., Gurung, P., & Tuthill, J. C. (2018). Neural coding of leg proprioception in Drosophila .
Neuron , 100(3), 636-550.







Peljhan & Strauss, 2018 Orthoptera Adults Adults Sensory receptors Yes No
Peljhan, N. S., & Strauß, J. (2018). The mechanical leg response to vibration stimuli in cave crickets
and implications for vibrosensory organ functions. Journal of Comparative Physiology A , 204(7),
687–702.


Sant & Sane, 2018 Lepidoptera Adults Adults Sensory receptors No No Sant, H. H., & Sane, S. P. (2018). The mechanosensory-motor apparatus of antennae in the oleander
hawk moth (Daphnis nerii , Lepidoptera). Journal of Comparative Neurology , 526(14), 2215–2230.


Patella & Wilson, 2018 Diptera Adults Adults Sensory receptors Yes No Patella, P., & Wilson, R. I. (2018). Functional maps of mechanosensory features in the Drosophila
brain. Current Biology, 28(8), 1189-1203.


Romani et al. 2018 Hymenoptera Adults Adults Sensory receptors No No
Romani, R., Ruschioni, S., Riolo, P., & Isidoro, N. (2018). Transmission and scanning electron
microscopic observations on antennal apical pegs in the wasp species Pimplinae (Insecta:
Hymenoptera). Micron, 107, 72-78.


Yao et al. 2018 Hymenoptera Adults Adults Sensory receptors No No Yao, G., Feng, L., Zhang, D., & Jiang, X. (2018). Morphology and Mechanical Properties of Vibratory
Organs in the Leaf-cutting Ant (Atta cephalotes). Journal of Bionic Engineering, 15(4), 722-730.


Davranoglou et al. 2019 Hemiptera Adults Adults Sensory receptors No No
Davranoglou, L. R., Mortimer, B., Taylor, G. K., & Malenovský, I. (2019). On the morphology and
possible function of two putative vibroacoustic mechanisms in derbid planthoppers (Hemiptera:
Fulgoromorpha: Derbidae). Arthropod structure & development, 52, 100880.


Davranoglou et al. 2019 Hemiptera Adults Adults Sensory receptors Yes No
Davranoglou, L. R., Cicirello, A., Taylor, G. K., & Mortimer, B. (2019). Planthopper bugs use a fast,
cyclic elastic recoil mechanism for effective vibrational communication at small body size. PLoS
biology, 17(3), e3000155.


Kumaraswamy et al. 2019 Hymenoptera Adults Adults Sensory receptors Yes No Kumaraswamy, A., Ai, H., Kai, K., Ikeno, H., & Wachtler, T. (2019). Adaptations during maturation in
an identified honeybee interneuron responsive to waggle dance vibration signals. Eneuro, 6(5).


Liao et al. 2019 Hemiptera Adults Adults Sensory receptors No No Liao, Y. C., Wu, Z. Z., & Yang, M. M. (2019). Vibrational behavior of psyllids (Hemiptera: Psylloidea):
functional morphology and mechanisms. PloS one, 14(9), e0215196.


Stritih-Peljhan et al. 2019 Orthoptera Adults Adults Sensory receptors Yes No
Stritih-Peljhan, N., Rühr, P. T., Buh, B., & Strauß, J. (2019). Low-frequency vibration transmission and
mechanosensory detection in the legs of cave crickets. Comparative Biochemistry and Physiology -Part
A : Molecular and Integrative Physiology , 233, 89–96.


Agrawal et al. 2020 Diptera Adults Adults Sensory receptors Yes No Agrawal, S., Dickinson, E. S., Sustar, A., Gurung, P., Shepherd, D., Truman, J. W., & Tuthill, J. C.
(2020). Central processing of leg proprioception in Drosophila. Elife, 9, e60299.


Strauss, 2020 Phasmatodea Adults Adults Sensory receptors Yes No Strauß, J. (2020). Neuronal innervation of the subgenual organ complex and the tibial campaniform
sensilla in the stick insect midleg. Insects , 11(1), 40.


De-Vries, 1990 Lepidoptera Larva Juveniles Myrmecophiles Yes No De-Vries, P J. (1990). Enhancement of symbioses between butterfly caterpillars and ants by vibrational
communication. Science , 248(4959), 1104–1106. 


De-Vries, 1991 Lepidoptera Larva, Pupa Juveniles Myrmecophiles Yes No
De-Vries, Philip J. (1991). Call production by myrmecophilous riodinid and lycaenid butterfly
caterpillars (Lepidoptera): morphological, acoustical, functional, and evolutionary patterns. American
Museum novitates , n. 3025.


Hill, 1993 Lepidoptera Larva, Pupa Juveniles Sensory receptors No No Hill, C. J. (1993). The myrmecophilous organs of Arhopala madytus Fruhstorfer (Lepidoptera:
Lycaenidae). Australian Journal of Entomology , 32(3), 283–288.


Travassos & Pierce, 2000 Lepidoptera Larva, Pupa Juveniles Myrmecophiles Yes No Travassos, M. A., & Pierce, N. E. (2000). Acoustics, context and function of vibrational signalling in a
butterfly-ant mutualism. Animal Behaviour , 60(1), 13–26.


Cocroft, 2003 Hemiptera Adults Adults Myrmecophiles No No Cocroft, R. B. (2003). The social environment of an aggregating, ant-attended treehopper (Hemiptera:
Membracidae: Vanduzea arquata ). Journal of Insect Behavior , 16(1), 79–95.


Morales et al. 2008 Hemiptera Adults, Nymph Adults, Juveniles Myrmecophiles Yes No
Morales, M. A., Barone, J. L., & Henry, C. S. (2008). Acoustic alarm signalling facilitates predator
protection of treehoppers by mutualist ant bodyguards. Proceedings of the Royal Society B: Biological
Sciences , 275(1645), 1935–1941.


Barbero et al. 2009 Lepidoptera Larva, Pupa Juveniles Myrmecophiles Yes No Barbero, F., Bonelli, S., Thomas, J. A., Balletto, E., & Schönrogge, K. (2009). Acoustical mimicry in a
predatory social parasite of ants. Journal of Experimental Biology, 212(24), 4084-4090.


Barbero et al. 2009 Lepidoptera Larva, Pupa Juveniles Myrmecophiles Yes No Barbero, F., Thomas, J. A., Bonelli, S., Balletto, E., & Schönrogge, K. (2009). Queen ants make
distinctive sounds that are mimicked by a butterfly social parasite. Science, 323(5915), 782-785.


Riva et al. 2017 Lepidoptera Larva, Pupa Juveniles Myrmecophiles Yes No Riva, F., Barbero, F., Bonelli, S., Balletto, E., & Casacci, L. P. (2017). The acoustic repertoire of
lycaenid butterfly larvae. Bioacoustics, 26(1), 77-90.


Lin et al. 2019 Lepidoptera Larva, Pupa Juveniles Myrmecophiles Yes No
Lin, Y. H., Liao, Y. C., Yang, C.-C. S., Billen, J., Yang, M. M., & Hsu, Y. F. (2019). Vibrational
communication between a myrmecophilous butterfly Spindasis lohita (Lepidoptera: Lycaenidae) and its
host ant Crematogaster rogenhoferi  (Hymenoptera: Formicidae). Scientific Reports , 9(1), 1-10.







Sala et al. 2014 Lepidoptera Larva, Pupa Juveniles Myrmecophiles Yes No Sala, M., Casacci, L. P., Balletto, E., Bonelli, S., & Barbero, F. (2014). Variation in butterfly larval
acoustics as a strategy to infiltrate and exploit host ant colony resources. PLOS one, 9(4), e94341.


Bedoya et al. 2020 Hemiptera Adults Adults Group living: Other social interactions Yes Yes
Bedoya, C. L., Brockerhoff, E. G., Hayes, M., Leskey, T. C., Morrison III, W. R., Rice, K. B., & Nelson,
X. J. (2020). Brown marmorated stink bug overwintering aggregations are not regulated through
vibrational signals during autumn dispersal. Royal Society open science, 7(11), 201371.


Numata et al. 1989 Hemiptera Adults Adults Reproductive behavior Yes Yes
NUMATA, H., KON, M., FUJII, H., & HIDAKA, T. (1989). Sound production in the bean bug,
Riptortus clavatus Thunberg (Heteroptera: Alydidae). Applied Entomology and Zoology, 24(2), 169-
173.


Moore, 1961 Hemiptera Adults Adults Reproductive behavior No Yes Moore, T. E. (1961). Audiospectrographic analysis of sounds of Hemiptera and Homoptera. Annals of
the Entomological Society of America , 54(2), 273–291.


Rupprecht, 1968 Plecoptera Adults Adults Reproductive behavior Yes Yes Rupprecht, R. (1968). On the specificity of the drum signals of the Plecoptera (Insecta). Oikos , 1,
26–33.


Loher & Chandrashekaran, 1970 Orthoptera Adults Adults Reproductive behavior Yes Yes
Loher, W., & Chandrashekaran, M. K. (1970). Acoustical and sexual behaviour in the grasshopper
Chimarocephala pacifica pacifica (Oedipodinae). Entomologia Experimentalis et Applicata , 13(1),
71–84.


Jansson, 1972 Hemiptera Adults Adults Reproductive behavior No Yes Jansson, A. (1972). Mechanisms of sound production and morphology of the stridulatory apparatus in
the genus Cenocorixa  (Hemiptera, Corixidae). Annales Zoologici Fennici , 1, 120–129.


Gogala et al. 1974 Hemiptera Adults Adults Reproductive behavior Yes Yes Gogala, M, Čokl, A., Drašlar, K., & Blaževič, A. (1974). Substrate-borne sound communication in
Cydnidae (Heteroptera). Journal of Comparative Physiology , 94, 25–31.


Ichikawa & Ishii, 1974 Hemiptera Adults Adults Reproductive behavior Yes Yes Ichikawa, T., & Ishii, S. (1974). Mating signal of the brown planthopper, Nilaparvata lugens Stål
(Homoptera: Delphacidae): vibration of the substrate. Applied Entomology and Zoology , 9(3), 196–198.


Rupprecht, 1974 Mecoptera Adults Adults Reproductive behavior Yes No Rupprecht, R. (1974). Vibration signals when mating Panorpa (Mecoptera/Insecta). Experientia , 30(4),
340–341.


Shaw et al. 1974 Hemiptera Adults Adults Reproductive behavior Yes Yes Shaw, K. C. (1974). An analysis of the phonoresponse of males of the true katydid, Pterophylla
camellifolia  (Fabricius)(Orthoptera: Tettigoniidae). Behaviour , 31(4), 203–259.


Ichikawa et al. 1975 Hemiptera Adults Adults Reproductive behavior Yes Yes
Ichikawa, T., Sakuma, M., & Ishii, S. (1975). Substrate Vibrations: Mating Signal of Three Species of
Planthoppers which Attack the Rice Plant: Homoptera: Delphacidae. Applied Entomology and Zoology,
10(3), 162-171.


Wilcox, 1975 Hemiptera Adults Adults Reproductive behavior Yes Yes Wilcox, R. S. (1975). Sound-producing mechanisms of Buenoa macrotibialis Hungerford (Hemiptera:
Notonectidae). International Journal of Insect Morphology and Embryology, 4(2), 169-182.


Ichikawa, 1976 Hemiptera Adults Adults Reproductive behavior Yes Yes Ichikawa, T. (1976). Mutual communication by substrate vibrations in the mating behavior of
planthoppers (Homoptera: Delphacidae). Applied Entomology and Zoology , 11(1), 8–21.


Shaw, 1976 Hemiptera Adults Adults Reproductive behavior Yes Yes Shaw, K. C. (1976). Sounds and associated behavior of Agallia constricta and Agalliopsis novella  
(Homoptera: Auchenorrhyncha: Cicadellidae). Journal of the Kansas Entomological  Society , 1, 1–17.


Zeigler & Stewart, 1977 Plecoptera Adults Adults Reproductive behavior Yes Yes Ziegler, D. D., & Stewart, K. W. (1977). Drumming behavior of eleven Nearctic stonefly (Plecoptera)
species. Annals of the Entomological Society of America , 70(4), 495–505.


Henry, 1979 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S. (1979). Acoustical communication during courtship and mating in the green lacewing
Chrysopa carnea (Neuroptera: Chrysopidae). Annals of the Entomological Society of America , 72(1),
68–79.


Bell, 1980a Orthoptera Adults Adults Reproductive behavior Yes Yes Bell, P. D. (1980a). Multimodal communication by the black-horned tree cricket, Oecanthus
nigricornis  (Walker) (Orthoptera: Gryllidae). Canadian Journal of Zoology , 58(10), 1861–1868.


Morris, 1980 Orthoptera Adults Adults Reproductive behavior Yes Yes Morris, G. K. (1980). Calling display and mating behaviour of Copiphora rhinoceros Pictet
(Orthoptera: Tettigoniidae). Animal Behaviour , 28(1), 42-IN1.


Booij, 1982 Hemiptera Adults Adults Reproductive behavior Yes Yes
Booij, C. J. H. (1982). Biosystematics of the Muellerianella complex (Homoptera, Delphacidae),
interspecific and geographic variation in acoustic behaviour. Zeitschrift Für Tierpsychologie , 58(1),
31–52.


Huyton & Langley, 1982 Diptera Adults Adults Reproductive behavior Yes Yes Huyton, P. M., & Langley, P. A. (1982). Copulatory behaviour of the tsetse flies Glossina morsitans and
G. austeni. Physiological Entomology, 7(2), 167-174.


Ichikawa, 1982 Hemiptera Adults Adults Reproductive behavior Yes Yes
Ichikawa, T. (1982). Density-related changes in male-male competitive behavior in the rice brown
planthopper, Nilaparvata lugens (STAL) (Homoptera : Delphacidae). Applied Entomology and
Zoology , 17(4), 439–452. 







De Vrijer, 1983 Hemiptera Adults Adults Reproductive behavior Yes Yes
De Vrijer, P. W. F. (1983). Variability in calling signals of the planthopper Javesella pellucida
(F.)(Homoptera: Delphacidae) in relation to temperature, and consequences for species recognition
during distant communication. Netherlands journal of zoology, 34(3), 388-406.


Latimer & Schatral, 1983 Orthoptera Adults Adults Reproductive behavior Yes Yes Latimer, W., & Schatral, A. (1983). The acoustic behaviour of the bushcricket Tettigonia cantans I.
Behavioural responses to sound and vibration. Behavioural Processes , 8(2), 113–124.


Claridge et al. 1984 Hemiptera Adults Adults Reproductive behavior Yes Yes
Claridge, M. F., Hollander, J. D., & Morgan, J. C. (1984). Specificity of acoustic signals and mate
choice in the brown planthopper Nilaparvata lugens . Entomologia Experimentalis et Applicata , 35(3),
221–226.


Saxena & Kumar, 1984 Hemiptera Adults Adults Reproductive behavior Yes Yes Saxena, K. N., & Kumar, H. (1984). Acoustic communication in the sexual behaviour of the leafhopper, 
Amrasca devastans . Physiological Entomology , 9(1), 77–86.


Stewart & Zeigler, 1984 Plecoptera Adults Adults Reproductive behavior Yes Yes Stewart, K. W., & Zeigler, D. D. (1984). The use of larval morphology and drumming in Plecoptera
systematics, and further studies of drumming behavior. Annales de limnologie , 20, 105–114.


Claridge et al. 1985 Hemiptera Adults Adults Reproductive behavior Yes Yes
Claridge, M. F., Hollander, J. D., & Morgan, J. C. (1985). Variation in courtship signals and
hybridization between geographically definable populations of the rice brown planthopper, Nilaparvata
lugens  (Stål). Biological Journal of the Linnean Society , 24(1), 35–49.


De-Vrijer, 1985 Hemiptera Adults Adults Reproductive behavior Yes Yes
De-Vrijer, P. W. F. (1985). Species distinctiveness and variability of acoustic calling signals in the
planthopper genus Javesella (Homoptera: Delphacidae). Netherlands Journal of Zoology , 36(1),
162–175.


Kämper & Dambach, 1985 Orthoptera Adults Adults Reproductive behavior Yes Yes Kämper, G., & Dambach, M. (1985). Low-frequency airborne vibrations generated by crickets during
singing and aggression. Journal of insect physiology, 31(12), 925-929.


Kumar & Saxena, 1986 Hemiptera Adults Adults Reproductive behavior Yes Yes
Kumar, H., & Saxena, K. N. (1986). Certain environmental factors influencing the acoustic
communication in the sexual behaviour of the leafhopper Amrasca devastans (Distant) (Homoptera:
Cicadellidae). Applied Entomology and Zoology , 21(1), 55–62.


Claridge & Nixon, 1986 Hemiptera Adults Adults Reproductive behavior Yes Yes
Claridge, M. F., & Nixon, G. A. (1986). Oncopsis flavicollis (L.) associated with tree birches (Betula):
a complex of biological species or a host plant utilization polymorphism? Biological Journal of the
Linnean Society , 27(4), 381–397.


Heady et al. 1986 Hemiptera Adults Adults Reproductive behavior Yes Yes
Heady, S. E., Nault, L. R., Shambaugh, G. F., & Fairchild, L. (1986). Acoustic and mating behavior of
Dalbulus leaf hoppers (Homoptera: Cicadellidae). Annals of the Entomological Society of America ,
79(4), 727–736.


Larsen et al. 1986 Hymenoptera Adults Adults Reproductive behavior Yes Yes Larsen, O. L. E. N., Gleffe, G., & Tengö, J. A. N. (1986). Vibration and sound communication in
solitary bees and wasps. Physiological Entomology , 11(3), 287–296.


Belwood & Morris, 1987 Orthoptera Adults Adults Reproductive behavior Yes Yes Belwood, J. J., & Morris, G. K. (1987). Bat predation and its influence on calling behavior in
neotropical katydids. Science , 238(4823), 64–67.


Lighton, 1987 Coleoptera Adults Adults Individual defense Yes Yes Lighton, J. R. (1987). Cost of tokking: the energetics of substrate communication in the tok-tok beetle,
Psammodes striatus. Journal of Comparative Physiology B, 157(1), 11-20.


Spangler, 1987 Lepidoptera Adults Adults Reproductive behavior No No Spangler, H. G. (1987). Acoustically mediated pheromone release in Galleria mellonella (Lepidoptera:
Pyralidae). Journal of Insect Physiology , 33(7), 465–468.


Weidemann & Keuper, 1987 Orthoptera Adults Adults Reproductive behavior Yes Yes Weidemann, S., & Keuper, A. (1987). Influence of vibratory signals on the phonotaxis of the gryllid
Gryllus bimaculatus  DeGeer (Ensifera: Gryllidae). Oecologia , 74(2), 316–318.


Stiedl & Kalmring, 1989 Orthoptera Adults Adults Reproductive behavior Yes Yes
Stiedl, O., & Kalmring, K. (1989). The importance of song and vibratory signals in the behaviour of the
bushcricket Ephippiger ephippiger Fiebig (Orthoptera, Tettigoniidae): taxis by females. Oecologia ,
80(1), 142–144.


Winter & Rollenhagen, 1990 Hemiptera Adults Adults Reproductive behavior Yes Yes
Winter, A. J., & Rollenhagen, T. (1990). The importance of male and female acoustic behaviour for
reproductive isolation in Ribautodelphax planthoppers (Homoptera: Delphacidae). Biological Journal
of the Linnean Society , 40(2), 191–206.


Gogala & Hocevar, 1990 Hemiptera Adults Adults Reproductive behavior Yes Yes Gogala, M. (1990). Distribution of low frequency vibrational songs in local Heteroptera. Scopolia , 1,
125–132.


Gogala, 1990 Hemiptera Adults Adults Reproductive behavior No Yes Gogala, M., & Hočevar, I. (1990). Vibrational songs in three sympatric species of Tritomegas .
Prirodoslovni muzej Slovenije . 1, 117–123.


Birch & Keenlyside, 1991 Coleoptera Adults Adults Reproductive behavior Yes Yes
Birch, M. C., & Keenlyside, J. J. (1991). Tapping behavior is a rhythmic communication in the death-
watch beetle, Xestobium rufovillosum (Coleoptera: Anobiidae). Journal of Insect Behavior , 4(2),
257–263.


Heady & Denno, 1991 Hemiptera Adults Adults Reproductive behavior Yes Yes
Heady, S. E., & Denno, R. F. (1991). Reproductive isolation inProkelisia planthoppers (Homoptera:
Delphacidae): Acoustic differentiation and hybridization failure. Journal of Insect Behavior, 4(3), 367-
390.







Heady & Nault, 1991 Hemiptera Adults Adults Reproductive behavior Yes Yes Heady, S. E., & Nault, L. R. (1991). Acoustic signals of Graminella nigrifrons (Homoptera:
Cicadellidae). The Great Lakes Entomologist , 24(1), 2.


Hunt & Naut, 1991 Hemiptera Adults Adults Reproductive behavior Yes Yes
Hunt, R. E., & Nault, L. R. (1991). Roles of interplant movement, acoustic communication, and
phototaxis in mate-location behavior of the leafhopper Graminella nigrifrons. Behavioral Ecology and
Sociobiology, 28(5), 315-320.


Ota & Cokl, 1991 Hemiptera Adults Adults Reproductive behavior Yes Yes
Ota, D., & Čokl, A. (1991). Mate location in the southern green stink bug, Nezara viridula  
(Heteroptera: Pentatomidae), mediated through substrate-borne signals on ivy. Journal of Insect
Behavior , 4(4), 441–447.


Stewart & Maketon, 1991 Plecoptera Adults Adults Reproductive behavior No Yes Stewart, K. W., & Maketon, M. (1991). Structures used by Nearctic stoneflies (Plecoptera) for
drumming, and their relationship to behavioral pattern diversity. Aquatic Insects, 13(1), 33-53.


Wilcox & Di-Stefano, 1991 Hemiptera Adults Adults Reproductive behavior Yes Yes Wilcox, R. S., & Di Stefano, J. (1991). Vibratory signals enhance mate-guarding in a water strider
(Hemiptera: Gerridae). Journal of Insect Behavior, 4(1), 43-50.


Gillham, 1992 Hemiptera Adults Adults Reproductive behavior Yes Yes Gillham, M. C. (1992). Variation in acoustic signals within and among leafhopper species of the genus
Alebra  (Homoptera, Cicadellidae). Biological Journal of the Linnean Society , 45(1), 1–15.


Henry, 1992 Neuroptera Adults Adults Reproductive behavior No Yes Henry, C. S. (1992). Chrysoperla mohave (Banks)(Neuroptera: Chrysopidae): two familiar species in an
unexpected disguise. Psyche, 99(4), 291-308.


Hunt et al. 1992 Hemiptera Adults Adults Reproductive behavior Yes Yes
Hunt, R. E., Fox, J. P., & Haynes, K. F. (1992). Behavioral response of Graminella nigrifrons
(Homoptera: Cicadellidae) to experimentally manipulated vibrational signals. Journal of insect
behavior, 5(1), 1-13.


Ryan & Walter, 1992 Hemiptera Adults Adults Reproductive behavior Yes Yes
Ryan, M. A., & Walter, G. H. (1992). Sound communication in Nezara viridula (L.) (Heteroptera:
Pentatomidae): further evidence that signal transmission is substrate-borne. Experientia , 48(12),
1112–1115.


Abbott & Stewart, 1993 Plecoptera Adults Adults Reproductive behavior Yes Yes Abbott, J. C., & Stewart, K. W. (1993). Male search behavior of the stonefly, Pteronarcella badia
(Hagen)(Plecoptera: Pteronarcyidae), in relation to drumming. Journal of insect behavior, 6(4), 467-481.


Butlin, 1993 Hemiptera Adults Adults Reproductive behavior Yes Yes Butlin, R. K. (1993). The variability of mating signals and preferences in the brown planthopper,
Nilaparvata lugens (Homoptera: Delphacidae). Journal of Insect Behavior, 6(2), 125-140.


Claridge & Morgan, 1993 Hemiptera Adults Adults Reproductive behavior Yes Yes
Claridge, M. F., & Morgan, J. C. (1993). Geographical variation in acoustic signals of the planthopper,
Nilaparvata bakeri (Muir), in Asia: species recognition and sexual selection. Biological Journal of the
Linnean Society , 48(3), 267–281. 


Eberhard-Crabtree, 1993 Coleoptera Adults Adults Reproductive behavior Yes Yes
Eberhard-Crabtree, W. G. (1993). Copulatory courtship and genital mechanics of three species of
Macrodactylus (Coleoptera: Scarabaeidae, Melolonthinae). Ethology, Ecology and Evolution., 5(1), 19-
63.


Field & Keller, 1993 Hymenoptera Adults Adults Reproductive behavior Yes Yes Field, S. A., & Keller, M. A. (1993). Alternative mating tactics and female mimicry as post-copulatory
mate-guarding behaviour in the parasitic wasp Cotesia rubecula. Animal Behaviour, 46(6), 1183-1189.


Field & Keller, 1993 Hymenoptera Adults Adults Reproductive behavior Yes Yes Field, S. A., & Keller, M. A. (1993). Courtship and intersexual signaling in the parasitic wasp Cotesia
rubecula (Hymenoptera: Braconidae). Journal of Insect Behavior, 6(6), 737-750.


Henry et al. 1993 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Wells, M. M., & Pupedis, R. J. (1993). Hidden taxonomic diversity within Chrysoperla
plorabunda (Neuroptera: Chrysopidae): two new species based on courtship songs. Annals of the
Entomological Society of America , 86(1), 1–13.


Hunt, 1993 Hemiptera Adults Adults Reproductive behavior Yes Yes Hunt, R. E. (1993). Role of vibrational signals in mating behavior of Spissistilus festinus (Homoptera:
Membracidae). Annals of the Entomological Society of America , 86(3), 356–361.


Simmons & Bailey 1993 Orthoptera Adults Adults Reproductive behavior Yes Yes Simmons, L. W., & Bailey, W. J. (1993). Agonistic communication between males of a zaprochiline
katydid (Orthoptera: Tettigoniidae). Behavioral Ecology , 4(4), 364–368.


White et al. 1993 Coleoptera Adults Adults Reproductive behavior Yes Yes
White, P. R., Birch, M. C., Church, S., Jay, C., Rowe, E., & Keenlyside, J. J. (1993). Intraspecific
variability in the tapping behavior of the deathwatch beetle, Xestobium rufovillosum (Coleoptera:
Anobiidae). Journal of Insect Behavior , 6(5), 549–562.


Goulson et al. 1994 Coleoptera Adults Adults Reproductive behavior Yes Yes
Goulson, D., Birch, M. C., & Wyatt, T. D. (1994). Mate location in the deathwatch beetle, Xestobium
rufovillosum De Geer (Anobiidae): orientation to substrate vibrations. Animal Behaviour , 47(4),
899–907.


Hunt, 1994 Hemiptera Adults Adults Reproductive behavior Yes Yes
Hunt, R. E. (1994). Vibrational signals associated with mating behavior in the treehopper, Enchenopa
binotata Say (Hemiptera: Homoptera: Membracidae). Journal of the New York Entomological Society ,
102(2), 266–270.







Mello & Reis, 1994 Orthoptera Adults Adults Reproductive behavior No Yes
Mello, F. A. G., & dos Reis, J. C. (1994). Substrate drumming and wing stridulation performed during
courtship by a new Brazilian cricket (Orthoptera: Grylloidea: Phalangopsidae). Journal of Orthoptera
Research , 1, 21–24.


Morris et al. 1994 Orthoptera Adults Adults Reproductive behavior Yes Yes Morris, G. K., Mason, A. C., Wall, P., & Belwood, J. J. (1994). High ultrasonic and tremulation signals
in neotropical katydids (Orthoptera: Tettigoniidae). Journal of Zoology , 233(1), 129–163.


Stewart, 1994 Plecoptera Adults Adults Reproductive behavior No Yes Stewart, K. W. (1994). Theoretical considerations of mate finding and other adult behaviors of
Plecoptera. Aquatic Insects, 16(2), 95-104.


Claridge, 1995 Hemiptera Adults Adults Reproductive behavior Yes Yes Claridge, M. F. (1995). Species concepts and spéciation in insect herbivores: Planthopper case studies.
Bolletino Di Zoologia , 62(1), 53–58. 


Ivanov, 1995 Trichoptera Adults Adults Reproductive behavior Yes No Ivanov, V. D. (1995). The vibratory signaling of caddisflies (Insecta, Trichoptera). Entomological
Review , 74(7), 121–137.


Henry et al. 1996 Neuroptera Adults Adults Reproductive behavior No Yes
HENRY, C., BROOKS, S., JOHNSON, J., & Duelli, P. (1996). Chrysoperla lucasina (Lacroix): a
distinct species of green lacewing, confirmed by acoustical analysis (Neuroptera: Chrysopidae).
Systematic Entomology, 21(3), 205-218.


Kanmiya, 1996 Hemiptera Adults Adults Reproductive behavior Yes Yes
Kanmiya, K. (1996). Discovery of male acoustic signals in the greenhouse whitefly, Trialeurodes
vaporariorum (Westwood) (Homoptera: Aleyrodidae). Applied Entomology and Zoology , 31(2),
255–262.


Pearson & Allen, 1996 Coleoptera Adults Adults Reproductive behavior Yes Yes Pearson, G. A., & Allen, D. M. (1996). Vibrational communication in Eusattus convexus LeConte
(Coleoptera: Tenebrionidae). The Coleopterists' Bulletin, 391-394.


Ryan et al. 1996 Hemiptera Adults Adults Reproductive behavior Yes Yes
Ryan, M. A., C̊okl, A., & Walter, G. H. (1996). Differences in vibratory sound communication between
a Slovenian and an Australian population of Nezara viridula  (L.) (Heteroptera: Pentatomidae).
Behavioural Processes, 36(2), 183–193.


Downham et al. 1997 Hemiptera Adults Adults Reproductive behavior Yes Yes
Downham, M. C. A., Claridge, M. F., & Morgan, J. C. (1997). Preliminary observations on the mating
behavior ofCicadulina storeyi China andC. mbila Naudé (Homoptera: Cicadellidae). Journal of insect
behavior, 10(5), 753-760.


Orthoptera Adults Adults Individual defense Yes
Orthoptera Adults Adults Reproductive behavior Yes


Hill & Shadley, 1997 Orthoptera Adults Adults Reproductive behavior No Yes Hill, P. S. M., & Shadley, J. R. (1997). Substrate vibration as a component of a calling song.
Naturwissenschaften , 84(10), 460–463.


Kalmring et al. 1997 Orthoptera Adults Adults Reproductive behavior No Yes Kalmring, K., Jatho, M., Rössler, W., & Sickmann, T. (1997). Acousto-vibratory communication in
bushcrickets (Orthoptera: Tettigoniidae). Entomologia generalis, 265-291.


Meyer & Elsner, 1997 Orthoptera Adults Adults Reproductive behavior No Yes Meyer, J., & Elsner, N. (1997). Can spectral cues contribute to species separation in closely related
grasshoppers?. Journal of Comparative Physiology A, 180(2), 171-180.


Stewart, 1997 Plecoptera Adults Adults Reproductive behavior No Yes Stewart, K. W. (1997). Insect life: vibrational communication in insects. American Entomologist, 43(2),
81-91.


Wang & Millar, 1997 Hemiptera Adults Adults Reproductive behavior Yes Yes Wang, Q., & Millar, J. G. (1997). Reproductive behavior of Thyanta pallidovirens (Heteroptera:
Pentatomidae). Annals of the Entomological Society of America, 90(3), 380-388.


De-Luca & Morris, 1998 Orthoptera Adults Adults Reproductive behavior Yes Yes De-Luca, P., & Morris, G. K. (1998). Courtship communication in meadow katydids: female preference
for large male vibrations. Behaviour , 135(6), 777–794.


Groot et al. 1998 Hemiptera Adults Adults Reproductive behavior Yes Yes
Groot, A. T., van Erna, der W., Schuurman, A., Visser, J. H., Blommers, L. H. M., & Van Beek, T. A.
(1998). Copulation behaviour of Lygocoris pabulinus under laboratory conditions. Entomologia
Experimentalis et Applicata, 88(3), 219–228.


Jeraj & Walter, 1998 Hemiptera Adults Adults Reproductive behavior Yes Yes Jeraj, M., & Walter, G. H. (1998). Vibrational communication in Nezara viridula : response of
Slovenian and Australian bugs to one another. Behavioural Processes , 44(1), 51–58. 


Tierno-de-Figueroa et al. 1998 Plecoptera Adults Adults Reproductive behavior No Yes
Tierno de Figueroa, J. M., Luzón-Ortega, J. M., & Sánchez-Ortega, A. (1998). Imaginal biology of the
stonefly Hemimelaena flaviventris (Pictet, 1841) (Plecoptera: Perlodidae). In Annales Zoologici Fennici
(pp. 225-230). Finnish Zoological and Botanical Publishing Board.


Claridge et al. 1999 Hemiptera Adults Adults Reproductive behavior No Yes
Claridge, M. F., Morgan, J. C., & Moulds, M. S. (1999). Substrate-transmitted acoustic signals of the
primitive cicada, Tettigarcta crinita distant (Hemiptera Cicadoidea, Tettigarctidae). Journal of Natural
History , 33(12), 1831–1834.


Cokl et al. 1999 Hemiptera Adults Adults Reproductive behavior Yes Yes Čokl, A, Virant-Doberlet, M., & McDowell, A. (1999). Vibrational directionality in the southern green
stink bug, Nezara viridula  (L.), is mediated by female song. Animal Behaviour , 58(6), 1277–1283.


Field & Bailey, 1997 No
Field, L. H., & Bailey, W. J. (1997). Sound production in primitive Orthoptera from Western Australia:
sounds used in defence and social communication in Ametrus sp. and Hadrogryllacris  
sp (Gryllacrididae: Orthoptera) Journal of Natural History 31(7) 1127–1141







Henry et al. 1999a Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Brooks, S. J., Johnson, J. B., & Duelli, P. (1999a). Revised concept of Chrysoperla
mediterranea (Hölzel), a green lacewing associated with conifers: courtship songs across 2800
kilometres of Europe (Neuroptera: Chrysopidae). Systematic Entomology , 24(4), 335–350.


Henry et al. 1999b Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Wells, M. L. M., & Simon, C. M. (1999b). Convergent evolution of courtship songs
among cryptic species of the carnea group of green lacewings (Neuroptera: Chrysopidae: Chrysoperla).
Evolution , 53(4), 1165–1179.


Cokl et al. 2000a Hemiptera Adults Adults Reproductive behavior Yes Yes
Čokl, A., Virant‐Doberlet, M., & Stritih, N. (2000a). The structure and function of songs emitted by
southern green stink bugs from Brazil, Florida, Italy and Slovenia. Physiological Entomology , 25(2),
196–205.


Cokl et al. 2000b Hemiptera Adults Adults Reproductive behavior Yes Yes
Čokl, A., Virant-Doberlet, M., & Stritih, N. (2000b). Temporal and spectral properties of the songs of
the southern green stink bug Nezara viridula (L.) from Slovenia. Pflügers Archiv-European Journal of
Physiology , 439(7), R168–R170.


Virant-Doberlet et al. 2000 Hemiptera Adults Adults Reproductive behavior Yes Yes
Virant-Doberlet, M., Čokl, A., & Stritih, N. (2000). Vibratory songs of hybrids from Brazilian and
Slovenian populations of the green stink bug Nezara viridula . Pflugers Archiv European Journal of
Physiology , 439(7), R196–R198. 


Cokl et al. 2001 Hemiptera Adults Adults Reproductive behavior Yes Yes
Čokl, A., Mcbrien, H. L., & Millar, J. G. (2001). Comparison of substrate-borne vibrational signals of
two stink bug species, Acrosternum hilare and Nezara viridula (Heteroptera: Pentatomidae). Annals of
the Entomological Society of America , 94(3), 471–479.


Drijfhout & Groot, 2001 Hemiptera Adults Adults Reproductive behavior No Yes Drijfhout, F. P., & Groot, A. T. (2001). Close-range attraction in Lygocoris pabulinus (L.). Journal of
Chemical Ecology , 27(6), 1133–1149.


Hill & Shadley, 2001 Orthoptera Adults Adults Reproductive behavior Yes Yes Hill, P. S. M., & Shadley, J. R. (2001). Talking back: sending soil vibration signals to lekking prairie
mole cricket males. American Zoologist , 41(5), 1200–1214.


Hirschberger, 2001 Coleoptera Adults Adults Reproductive behavior No Yes Hirschberger, P. (2001). Stridulation in Aphodius dung beetles: Behavioral context and intraspecific
variability of song patterns in Aphodius ater (Scarabaeidae). Journal of insect behavior, 14(1), 69-88.


Hunt & Morton, 2001 Hemiptera Adults Adults Reproductive behavior Yes Yes Hunt, R. E., & Morton, T. L. (2001). Regulation of chorusing in the vibrational communication system
of the leafhopper Graminella nigrifrons . American Zoologist , 41(5), 1222–1228.


Miklas et al. 2001 Hemiptera Adults Adults Reproductive behavior Yes Yes
Miklas, N., Stritih, N., Čokl, A., Virant-Doberlet, M., & Renou, M. (2001). The influence of substrate
on male responsiveness to the female calling song in Nezara viridula . Journal of Insect Behavior ,
14(3), 313–332.


Pavlovčič & Cokl, 2001 Hemiptera Adults Adults Reproductive behavior Yes Yes Pavlovčič, P., & Čokl, A. (2001). Songs of Holcostethus strictus (Fabricius): a different repertoire
among landbugs (Heteroptera: Pentatomidae). Behavioural Processes , 53(1–2), 65–73.


Henry et al. 2002a Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C S, Brooks, S. J., Duelli, P., & Johnson, J. B. (2002a). Discovering the true Chrysoperla
carnea (Insecta: Neuroptera: Chrysopidae) using song analysis, morphology, and ecology. Annals of
the Entomological Society of America , 95(2), 172–191. 


Henry et al. 2002b Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Wells, M. L. M., & Holsinger, K. E. (2002b). The inheritance of mating songs in two
cryptic, sibling lacewing species (Neuroptera: Chrysopidae: Chrysoperla). Genetica , 116(2–3),
269–289.


Kanmiya & Sonobe, 2002 Hemiptera Adults Adults Reproductive behavior Yes Yes Kanmiya, K., & Sonobe, R. (2002). Records of two citrus pest whiteflies in Japan with special reference
to their mating sounds (Homoptera: Aleyrodidae). Applied Entomology and Zoology , 37(3), 487–495. 


McBrien et al. 2002 Hemiptera Adults Adults Reproductive behavior Yes Yes
McBrien, H. L., Čokl, A., & Millar, J. G. (2002). Comparison of substrate-borne vibrational signals of
two congeneric stink bug species, Thyanta pallidovirens and T. custator accerra (Heteroptera:
Pentatomidae). Journal of Insect Behavior , 15(6), 715–738.


Stölting et al. 2002 Hemiptera Adults Adults Reproductive behavior Yes Yes Stölting, H., Moore, T. E., & Lakes-Harlan, R. (2002). Substrate vibrations during acoustic signalling in
the cicada Okanagana rimosa . Journal of Insect Science , 2(1), 2. 


Tierno de Figueroa et al. 2002 Plecoptera Adults Adults Reproductive behavior Yes Yes
Tierno de Figueroa, J. M., Luzón-Ortega, J. M., & Stewart, K. W. (2002). The drumming of Isoperla
pallida Aubert and Guadalgenus franzi (Aubert) (Plecoptera, Perlodidae), and review and evolutionary
considerations of Southern Iberian Peninsula Perlodidae. Zoological Science , 19(8), 871–875.


Žuniè et al. 2002 Hemiptera Adults Adults Reproductive behavior Yes Yes Žuniè, A., Èokl, A., & Serša, G. (2002). Effects of 5-Gy irradiation on fertility and mating behaviour of
Nezara viridula  (Heteroptera: Pentatomidae). Radiology and Oncology , 36(3), 231-237.


McBrien & Millar, 2003 Hemiptera Adults Adults Reproductive behavior Yes Yes McBrien, H. L., & Millar, J. G. (2003). Substrate-borne vibrational signals of the Consperse stink bug
(Hemiptera: Pentatomidae). Canadian Entomologist , 135(4), 555–567.







Miklas et al. 2003a Hemiptera Adults Adults Reproductive behavior Yes Yes Miklas, N., Čokl, A., Renou, M., & Virant-Doberlet, M. (2003a). Variability of vibratory signals and
mate choice selectivity in the southern green stink bug. Behavioural Processes , 61(3), 131–142.


Miklas et al. 2003b Hemiptera Adults Adults Reproductive behavior No Yes Miklas, N, Lasnier, T., & Renou, M. (2003b). Male bugs modulate pheromone emission in response to
vibratory signals from conspecifics. Journal of Chemical Ecology , 29(3), 561–574.


Sattman & Cocroft, 2003 Hemiptera Adults Adults Reproductive behavior Yes Yes
Sattman, D. A., & Cocroft, R. B. (2003). Phenotypic plasticity and repeatability in the mating signals of
Enchenopa treehoppers, with implications for reduced gene flow among host-shifted populations.
Ethology , 109(12), 981–994.


Tishechkin, 2003 Hemiptera Adults Adults Reproductive behavior No Yes Tishechkin, D.Y. (2003). Vibrational communication in Cercopoidea and Fulgoroidea (Homoptera:
Cicadina) with notes on classification of higher taxa. Russian Entomological Journal , 12(2), 127–181.


Gwynne, 2004 Orthoptera Adults Adults Reproductive behavior Yes Yes
Gwynne, D. T. (2004). Reproductive behavior of ground weta (Orthoptera: Anostostomatidae):
drumming behavior, nuptial feeding, post-copulatory guarding and maternal care. Journal of the
Kansas Entomological Society , 77(4), 414–428.


Henry & Wells, 2004 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., & Wells, M. L. M. (2004). Adaptation or random change? the evolutionary response of
songs to substrate properties in lacewings (Neuroptera: Chrysopidae: Chrysoperla ). Animal Behaviour ,
68(4), 879–895.


Hrabar et al. 2004 Hemiptera Adults Adults Reproductive behavior Yes Yes Hrabar, N., Virant-Doberlet, M., & Čokl, A. (2004). Species specificity of male southern green stink
bug Nezara viridula  (L.) reactions to the female calling song. Acta Zoologica Sinica , 50(4), 566–575.


Rodríguez et al. 2004 Hemiptera Adults Adults Reproductive behavior Yes Yes
Rodríguez, R. L., Sullivan, L. E., & Cocroft, R. B. (2004). Vibrational communication and reproductive
isolation in the Enchenopa binotata species complex of treehoppers (Hemiptera: Membracidae).
Evolution , 58(3), 571–578.


Stewart & Sandberg, 2004 Plecoptera Adults Adults Reproductive behavior Yes Yes
Stewart, K. W., & Sandberg, J. B. (2004). Description of the nymph and drumming calls of Megaleuctra
complicata Claassen (Plecoptera: Leuctridae); Evolution of drumming in Leuctridae. Aquatic Insects,
26(2), 123-129.


Blassioli-Moraes et al. 2005 Hemiptera Adults Adults Reproductive behavior Yes Yes Blassioli-Moraes, M. C. B., Laumann, R. A., Čokl, A., & Borges, M. (2005). Vibratory signals of four
Neotropical stink bug species. Physiological Entomology , 30(2), 175–188.


Kasper & Hirschberger, 2005 Coleoptera Adults Adults Reproductive behavior No Yes
Kasper, J., & Hirschberger, P. (2005). Stridulation in Aphodius dung beetles: songs and morphology of
stridulatory organs in North American Aphodius species (Scarabaeidae). Journal of Natural History ,
39(1), 91–99.


Nuhardiyati & Bailey, 2005 Hemiptera Adults Adults Reproductive behavior Yes Yes
Nuhardiyati, M., & Bailey, W. (2005). Calling and duetting behavior in the leafhopper Balclutha incisa  
(Hemiptera: Cicadellidae: Deltocephalinae): opportunity for female choice? Journal of Insect Behavior ,
18(2), 259–280.


Percy & Day, 2005 Hemiptera Adults Adults Reproductive behavior Yes Yes Percy, D. M, & Day, M. F. (2005). Observations of unusual acoustic behaviour in two Australian
leafhoppers (Hemiptera; Cicadellidae). Journal of Natural History , 39(38), 3407–3417.


Sandberg & Stewart, 2005 Plecoptera Adults Adults Reproductive behavior Yes Yes
Sandberg, J. B., & Stewart, K. W. (2005). Vibrational communication (drumming) of the Nearctic
stonefly genus Isogenoides (Plecoptera: Perloididae). Transactions of the American Entomological
Society, 111-130.


Taki et al. 2005 Neuroptera Adults Adults Reproductive behavior Yes Yes
Taki, H., Kuroki, S., & Nomura, M. (2005). Taxonomic diversity within the Japanese green lacewing,
Chrysoperla carnea (Neuroptera: Chrysopidae), identified by courtship song analyses and crossing tests.
Journal of ethology, 23(1), 57-61.


Henry et al. 2006 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., & Wells, M. L. M. (2006). Testing the ability of males and females to respond to altered
songs in the dueting green lacewing, Chrysoperla plorabunda (Neuroptera: Chrysopidae). Behavioral
Ecology and Sociobiology, 61(1), 39-51.


Henry et al. 2006 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Brooks, S. J., Duelli, P., & Johnson, J. B. (2006). Courtship song of the South African
lacewing Chrysoperla zastrowi (Esben-Petersen) (Neuroptera: Chrysopidae): Evidence for a trans-
equatorial geographic range? Journal of Natural History , 40(38–40), 2173–2195.


Hoch et al. 2006 Hemiptera Adults Adults Reproductive behavior No Yes Hoch, H., Deckert, J., & Wessel, A. (2006). Vibrational signalling in a Gondwanan relict insect
(Hemiptera: Coleorrhyncha: Peloridiidae). Biology Letters , 2(2), 222–224.


Miranda, 2006 Hemiptera Adults Adults Reproductive behavior Yes Yes Miranda, X. (2006). Substrate-borne signal repertoire and courtship jamming by adults of Ennya
chrysura  (Hemiptera: Membracidae). Annals of the Entomological Society of America , 99(2), 374–386.


Percy et al. 2006 Hemiptera Adults Adults Reproductive behavior Yes Yes Percy, D. M., Taylor, G. S., & Kennedy, M. (2006). Psyllid communication: acoustic diversity, mate
recognition and phylogenetic signal. Invertebrate Systematics , 20(4), 431–445. 







Rodríguez & Cocroft, 2006 Hemiptera Adults Adults Reproductive behavior Yes Yes Rodríguez, R. L., & Cocroft, R. B. (2006). Divergence in female duetting signals in the Enchenopa
binotata  species complex of treehoppers (Hemiptera: Membracidae). Ethology , 112(12), 1231–1238.


Rodríguez et al. 2006 Hemiptera Adults Adults Reproductive behavior Yes Yes
Rodríguez, R. L., Ramaswamy, K., & Cocroft, R. B. (2006). Evidence that female preferences have
shaped male signal evolution in a clade of specialized plant-feeding insects. Proceedings of the Royal
Society B: Biological Sciences , 273(1601), 2585–2593.


Sueur & Aubin, 2006 Blattodea Adults Adults Reproductive behavior Yes No Sueur, J., & Aubin, T. (2006). When males whistle at females: complex FM acoustic signals in
cockroaches. Naturwissenschaften, 93(10), 500-505.


Soulier-Perkins et al. 2007 Hemiptera Adults Adults Reproductive behavior Yes Yes
Soulier-Perkins, A., Sueur, J., & Hoch, H. (2007). Historical use of substrate-borne acoustic production
within the Hemiptera: first record for an Australian Lophopid (Hemiptera, Lophopidae). Australian
Journal of Entomology , 46, 129–132.


Tishechkin, 2007 Hemiptera Adults Adults Reproductive behavior No Yes Tishechkin, D. Y. (2007). Background noises in vibratory communication channels of Homoptera
(Cicadinea and Psyllinea). Russian Entomology Journal , 16, 39-46.


Tishechkin, 2007 Hemiptera Adults Adults Reproductive behavior No Yes
Tishetshkin, D. Y. (2007). The possibility to use bioacoustic characters in the taxonomy of the jumping
plant lice with an example of the genus Craspedolepta (Homoptera, Psyllinea, Aphalaridae) and
description of a new species from Transbaikalia. Entomological Review, 87(5), 561-570.


Virant-Doberlet & Zezlina, 2007 Hemiptera Adults Adults Reproductive behavior Yes Yes Virant-Doberlet, M., & Žežlina, I. (2007). Vibrational communication of Metcalfa pruinosa  
(Hemiptera: Fulgoroidea: Flatidae). Annals of the Entomological Society of America , 100(1), 73–82.


Bagwell et al. 2008 Hemiptera Adults Adults Reproductive behavior Yes Yes
Bagwell, G. J., Čokl, A., & Millar, J. G. (2008). Characterization and comparison of substrate-borne
vibrational signals of Chlorochroa uhleri , Chlorochroa ligata , and Chlorochroa sayi (Heteroptera:
Pentatomidae). Annals of the Entomological Society of America , 101(1), 235–246.


Eberhard & Picker, 2008 Mantophasmatodea Adults Adults Reproductive behavior Yes No Eberhard, M. J. B., & Picker, M. D. (2008). Vibrational communication in two sympatric species of
Mantophasmatodea (Heelwalkers). Journal of Insect Behavior , 21(4), 240–257. 


Joyce et al. 2008 Hymenoptera Adults Adults Reproductive behavior Yes Yes
Joyce, A. L., Hunt, R. E., Bernal, J. S., & Bradleigh Vinson, S. (2008). Substrate influences mating
success and transmission of courtship vibrations for the parasitoid Cotesia marginiventris .
Entomologia Experimentalis et Applicata , 127(1), 39–47.


McNett & Cocroft, 2008 Hemiptera Adults Adults Reproductive behavior Yes Yes McNett, G. D., & Cocroft, R. B. (2008). Host shifts favor vibrational signal divergence in Enchenopa  
binotata  treehoppers. Behavioral Ecology , 19(3), 650–656. 


Percy et al. 2008 Hemiptera Adults Adults Reproductive behavior Yes Yes
Percy, D. M., Boyd, E. A., & Hoddle, M. S. (2008). Observations of acoustic signaling in three
sharpshooters: Homalodisca vitripennis , Homalodisca liturata , and Graphocephala atropunctata  
(Hemiptera: Cicadellidae). Annals of the Entomological Society of America , 101(1), 253–259.


Rodríguez et al. 2008 Hemiptera Adults Adults Reproductive behavior Yes Yes Rodríguez, R. L., Sullivan, L. M., Snyder, R. L., & Cocroft, R. B. (2008). Host shifts and the beginning
of signal divergence. Evolution , 62(1), 12–20.


Spezia et al. 2008 Hemiptera Adults Adults Reproductive behavior Yes Yes
Spezia, S., Curcio, L., Fiasconaro, A., Pizzolato, N., Valenti, D., Spagnolo, B., … Colazza, S. (2008).
Evidence of stochastic resonance in the mating behavior of Nezara viridula (L.). European Physical
Journal B , 65(3), 453–458.


Tishechkin, 2008 Hemiptera Adults Adults Reproductive behavior Yes Yes
Tishechkin, D. Y. (2008). On the similarity of temporal pattern of vibrational calling signals in different
species of Fulgoroidea (Homoptera: Auchenorrhyncha). Russian Entomological Journal , 17(4),
349–357.


Zunic et al. 2008a Hemiptera Adults Adults Reproductive behavior Yes Yes Žunič, A., Doberlet, M. V, & Čokl, A. (2008a). Preference of the southern green stink bug (Nezara
viridula ) males for female calling song parameters. Bulletin of Insectology , 61(1), 183–184.


Zunic et al. 2008b Hemiptera Adults Adults Reproductive behavior Yes Yes
Žunič, A., Čokl, A., Doberlet, M. V., & Millar, J. G. (2008b). Communication with signals produced by
abdominal vibration, tremulation, and percussion in Podisus maculiventris (Heteroptera:
Pentatomidae). Annals of the Entomological Society of America , 101(6), 1169–1178.


De-Luca & Cocroft, 2009 Hemiptera Adults Adults Reproductive behavior Yes Yes De-Luca, P. A., & Cocroft, R. B. (2009). Age-related changes in an insect mating signal have no effect
on female choice. Behavioral Ecology and Sociobiology , 63(12), 1787–1798. 


Henry et al. 2009 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., & Wells, M. L. M. (2009). Sexually dimorphic intrasexual duetting in an otherwise
monomorphic green lacewing (Neuroptera, Chrysopidae, Chrysoperla plorabunda): sexual selection or
sex recognition?. Journal of insect behavior, 22(4), 289-312.


Henry et al. 2009 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Mochizuki, A., Nakahira, K., Haruyama, N., & Nomura, M. (2009). Courtship songs of
Chrysoperla nipponensis (Neuroptera: Chrysopidae) delineate two distinct biological species in eastern
Asia. Annals of the Entomological Society of America , 102(5), 747–758.







Mazzoni et al. 2009b Hemiptera Adults Adults Reproductive behavior Yes Yes
Mazzoni, V., Prěern, J., Lucchi, A., & Virant-Doberlet, M. (2009b). Reproductive strategy of the
Nearctic leafhopper Scaphoideus titanus Ball (Hemiptera: Cicadellidae). Bulletin of Entomological
Research , 99(4), 401–413.


Reader & Duce, 2009 Diptera Adults Adults Reproductive behavior Yes Yes Reader, T., & Duce, I. R. (2009). Intraguild interactions promote assortative mating and affect sexual
attractiveness in a phytophagous fly. Biological Journal of the Linnean Society , 98(1), 171–180.


Shestakov, 2009 Hemiptera Adults Adults Reproductive behavior No Yes Shestakov, L. S. (2009). Vibratory signals of two species of bugs from the family Coreidae
(Heteroptera). Moscow University biological sciences bulletin, 64(1), 49-50.


Tierno De Figueroa et al. 2009 Plecoptera Adults Adults Reproductive behavior Yes Yes
Tierno de Figueroa, J., Luzon-Ortega, J. M., & Lopez-Rodriguez, M. J. (2009). First record of male
drumming call of the genus Capnioneura Ris, 1905 (Plecoptera, Capniidae). Entomological Science ,
12(4), 359–362.


Ortega et al. 2010 Plecoptera Adults Adults Reproductive behavior No Yes
Ortega, J. L., Rodríguez, M. J. L., & de Figueroa, J. M. T. (2010). Confirmation of the presence of
Isoperla rivulorum (Pictet, 1841) (Plecoptera, Perlodidae) and first data of the male drumming call in
the Iberian Peninsula. Boletín de la Asociación española de Entomología , 34(3), 441-443.


Wenninger et al. 2009 Hemiptera Adults Adults Reproductive behavior Yes Yes
Wenninger, E. J., Hall, D. G., & Mankin, R. W. (2009). Vibrational communication between the sexes
in Diaphorina citri (Hemiptera: Psyllidae). Annals of the Entomological Society of America , 102(3),
547–555.


Cocroft et al. 2010 Hemiptera Adults Adults Reproductive behavior Yes Yes
Cocroft, R. B., Rodriguez, R. L., & Hunt, R. E. (2010). Host shifts and signal divergence: mating
signals covary with host use in a complex of specialized plant-feeding insects. Biological Journal of the
Linnean Society , 99(1), 60–72. 


Conrad et al. 2010 Hymenoptera Adults Adults Reproductive behavior Yes Yes Conrad, Taina, Paxton, R. J., Barth, F. G., Francke, W., & Ayasse, M. (2010). Female choice in the red
mason bee, Osmia rufa  (L.) (Megachilidae). Journal of Experimental Biology , 213(23), 4065–4073.


De-Groot et al. 2010 Hemiptera Adults Adults Reproductive behavior Yes Yes
De Groot, M, Čokl, A., & Virant-Doberlet, M. (2010). Effects of heterospecific and conspecific
vibrational signal overlap and signal-tonoise ratio on male responsiveness in Nezara viridula (L.).
Journal of Experimental Biology , 213(18), 3213–3222. 


Henry et al. 2010 Neuroptera Adults Adults Reproductive behavior Yes Yes


Henry, C. S., Brooks, S. J., Johnson, J. B., Venkatesan, T., & Duelli, P. (2010). The most important
lacewing species in Indian agricultural crops, Chrysoperla sillemi (Esben-Petersen), is a subspecies of
Chrysoperla zastrowi (Esben-Petersen)(Neuroptera: Chrysopidae). Journal of Natural History, 44(41-
42), 2543-2555.


Henry & Wells, 2010 Neuroptera Adults Adults Reproductive behavior Yes Yes Henry, C. S., & Wells, M. M. (2010). Acoustic niche partitioning in two cryptic sibling species of
Chrysoperla  green  lacewings that must duet before mating. Animal Behaviour , 80(6), 991–1003.


Joyce et al. 2010 Hymenoptera Adults Adults Reproductive behavior Yes Yes
Joyce, A. L., Aluja, M., Sivinski, J., Vinson, S. B., Ramirez-Romero, R., Bernal, J. S., & Guillen, L.
(2010). Effect of continuous rearing on courtship acoustics of five braconid parasitoids, candidates for
augmentative biological control of Anastrepha species. BioControl, 55(5), 573-582.


Joyce et al. 2010 Hymenoptera Adults Adults Reproductive behavior Yes Yes
Joyce, A. L., Bernal, J. S., Vinson, S. B., Hunt, R. E., Schulthess, F., & Medina, R. F. (2010).
Geographic variation in male courtship acoustics and genetic divergence of populations of the Cotesia
flavipes  species complex. Entomologia Experimentalis et Applicata , 137(2), 153–164.


Kočárek, 2010 Orthoptera Adults Adults Reproductive behavior Yes Yes Kočárek, P. (2010). Substrate-borne vibrations as a component of intraspecific communication in the
groundhopper Tetrix ceperoi . Journal of Insect Behavior , 23(5), 348–363.


Lampson et al. 2010 Hemiptera Adults Adults Reproductive behavior Yes Yes
Lampson, B., Han, Y., Khalilian, A., Greene, J., Mankin, R. W., & Foreman, E. (2010).
Characterization of substrate-borne vibrational signals of Euschistus servus (Heteroptera:
Pentatomidae). American Journal of Agricultural and Biological Sciences, 5(1), 32-36.


Luzn-Ortega et al. 2010 Plecoptera Adults Adults Reproductive behavior No Yes
Luzn-Ortega, J. M., Lpez-Rodrguez, M. J., & Figueroa, J. M. T. D. (2010). The male drumming call of
Rhabdiopteryx thienemanni illies (Plecoptera: Taeniopterygidae; Brachypterainae). Entomological
News , 121(5), 475–477.


Mazzoni et al. 2010 Hemiptera Adults Adults Reproductive behavior Yes Yes
Mazzoni, V., Lucchi, A., Ioriatti, C., Virant-Doberlet, M., & Anfora, G. (2010). Mating behavior of
Hyalesthes obsoletus (Hemiptera: Cixiidae). Annals of the Entomological Society of America , 103(5),
813–822.


Noh & Henry, 2010 Neuroptera Adults Adults Reproductive behavior Yes Yes
Noh, S., & Henry, C. S. (2010). Sexually monomorphic mating preferences contribute to premating
isolation based on song in European green lacewings. Evolution: International Journal of Organic
Evolution , 64(1), 261–270.


Römer et al. 2010 Orthoptera Adults Adults Reproductive behavior Yes Yes Römer, H., Lang, A., & Hartbauer, M. (2010). The signaller's dilemma: a cost–benefit analysis of public
and private communication. PLoSOne , 5(10), e13325. 







Sullivan-Beckers & Cocroft, 2010 Hemiptera Adults Adults Reproductive behavior Yes Yes
Sullivan‐Beckers, L., & Cocroft, R. B. (2010). The importance of female choice, male–male
competition, and signal transmission as causes of selection on male mating signals. Evolution:
International Journal of Organic Evolution , 64(11), 3158–3171.


Čokl et al. 2011 Hemiptera Adults Adults Reproductive behavior Yes Yes Čokl, A, Žunič, A., & Virant-Doberlet, M. (2011). Predatory bug Picromerus bidens communicates at
different frequency levels. Central European Journal of Biology , 6(3), 431–439.


Danci et al. 2011 Hymenoptera Adults Adults Reproductive behavior No Yes
Danci, A., Inducil, C., Schaefer, P. W., & Gries, G. (2011). Early detection of prospective mates by
males of the parasitoid wasp Pimpla disparis Viereck (Hymenoptera: Ichneumonidae). Environmental
entomology, 40(2), 405-411.


De Souza et al. 2011 Orthoptera Adults Adults Reproductive behavior Yes Yes
De Souza, L., Kasumovic, M., & Judge, K. (2011). Communicating male size by tremulatory vibration
in a Columbian rainforest katydid, Gnathoclita sodalis (Orthoptera, Tettigoniidae). Behaviour , 148(3),
341–357.


De-Groot et al. 2011a Hemiptera Adults Adults Reproductive behavior Yes Yes De-Groot, Maarten, Čokl, A., & Virant-Doberlet, M. (2011a). Search behaviour of two hemipteran
species using vibrational communication. Open Life Sciences , 6(5), 756–769.


De-Groot et al. 2011b Hemiptera Adults Adults Reproductive behavior Yes Yes De-Groot, M, Čokl, A., & Virant-Doberlet, M. (2011b). Species identity cues: Possibilities for errors
during vibrational communication on plant stems. Behavioral Ecology , 22(6), 1209–1217.


Eriksson et al. 2011 Hemiptera Adults Adults Reproductive behavior Yes Yes Eriksson, A., Anfora, G., Lucchi, A., Virant-Doberlet, M., & Mazzoni, V. (2011). Inter-plant vibrational
communication in a leafhopper insect. PLoSONE , 6(5), e0019692.


Henry et al. 2011 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Brooks, S. J., Johnson, J. R., Wells, M. M., & Duelli, P. (2011). Song analysis reveals a
permanent population of the mediterranean lacewing Chrysoperla agilis (Neuroptera: Chrysopidae)
living in central alaska. Annals of the Entomological Society of America , 104(4), 649–657.


Hoch et al. 2011 Hemiptera Adults Adults Reproductive behavior No Yes
Hoch, H., Mühlethaler, R., Wachmann, E., Stelbrink, B., & Wessel, A. (2011). Celebenna thomarosa
gen. n., sp. n.(Hemiptera, Fulgoromorpha, Cixiidae, Bennini) from Indonesia: Sulawesi with notes on its
ecology and behaviour. Deutsche Entomologische Zeitschrift, 58(2), 241-250.


Kočárek et al. 2011 Orthoptera Adults Adults Reproductive behavior Yes Yes Kočárek, P., Holuša, J., Grucmanová, Š., & Musiolek, D. (2011). Biology of Tetrix bolivari  
(Orthoptera: Tetrigidae). Open Life Sciences , 6(4), 531–544.


Sandberg, 2011 Plecoptera Adults Adults Reproductive behavior Yes Yes Sandberg, J. B. (2011). Vibrational communication of nine California stonefly (Plecoptera) species.
Western North American Naturalist, 71(3), 285-301.


Sandberg, 2011 Plecoptera Adults Adults Reproductive behavior Yes Yes Sandberg, J. B. (2011). Vibrational communication of seven California stoneflies (Plecoptera:
Perlodidae). The Pan-Pacific Entomologist, 87(2), 71-85.


Tierno-de-Figueroa et al. 2011 Plecoptera Adults Adults Reproductive behavior Yes Yes
Tierno de Figueroa, J. M., Luzón-Ortega, J. M., & López-Rodríguez, M. J. (2011). Intraspecific and
interspecific variation in drumming signals in the genus Capnioneura (Plecoptera: Capniidae). Aquatic
Insects, 33(4), 335-341.


Žunič et al. 2011 Hemiptera Adults Adults Reproductive behavior Yes Yes
Žunič, A., Virant-Doberlet, M., & Čokl, A. (2011). Species recognition during substrate-borne
communication in Nezara viridula (L.) (Pentatomidae: Heteroptera). Journal of Insect Behavior , 24(6),
468–487.


De-Groot et al. 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes
De-Groot, M, Derlink, M., Pavlovčič, P., Prešern, J., Čokl, A., & Virant-Doberlet, M. (2012). Duetting
behaviour in the leafhopper Aphrodes makarovi (Hemiptera: Cicadellidae). Journal of Insect Behavior ,
25(5), 419–440.


Fabre et al. 2012 Diptera Adults Adults Reproductive behavior Yes Yes
Fabre, C. C. G., Hedwig, B., Conduit, G., Lawrence, P. A., Goodwin, S. F., & Casal, J. (2012).
Substrate-borne vibratory communication during courtship in Drosophila melanogaster . Current
Biology , 22(22), 2180–2185.


Fowler-Finn & Rodriguez, 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes Fowler-Finn, K. D., & Rodriguez, R. L. (2012). The evolution of experience-mediated plasticity in mate
preferences. Journal of Evolutionary Biology , 25(9), 1855–1863.


Henry et al. 2012 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Brooks, S. J., Duelli, P., Johnson, J. B., Wells, M. M., & Mochizuki, A. (2012). Parallel
evolution in courtship songs of North American and European green lacewings (Neuroptera:
Chrysopidae). Biological Journal of the Linnean Society , 105(4), 776–796.


Legendre et al. 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes Legendre, F., Marting, P. R., & Cocroft, R. B. (2012). Competitive masking of vibrational signals
during mate searching in a treehopper. Animal Behaviour , 83(2), 361–368. 


Long et al. 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes
Long, Y., Hu, C., Shi, B., Yang, X., & Hou, M. (2012). Effects of temperature on mate location in the
planthopper, Nilaparvata lugens (Homoptera: Delphacidae). Environmental Entomology , 41(5),
1231–1238.


Luzón-Ortega et al. 2012 Plecoptera Adults Adults Reproductive behavior No Yes Luzón-Ortega, J. M., López-Rodríguez, M. J., & Tierno de Figueroa, J. M. (2012). Description of the
drumming signal of Eoperla ochracea (Kolbe, 1885)(Plecoptera: Perlidae). Aquatic Insects, 34(1), 19-22.







Rodriguez & Al-Wathiqui, 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes
Rodrguez, R. L., & Al-Wathiqui, N. (2012). Causes of variation in sexual allometry: A case study with
the mating signals and genitalia of Enchenopa treehoppers (Hemiptera Membracidae). Ethology
Ecology and Evolution , 24(2), 187–197.


Rodríguez et al. 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes
Rodriguez, R. L., Haen, C., Cocroft, R. B., & Fowler-Finn, K. D. (2012). Males adjust signaling effort
based on female mate-preference cues. Behavioral Ecology , 23(6), 1218–1225.
doi:10.1093/beheco/ars105


Silva et al. 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes
Silva, C. C. A., Laumann, R. A., Ferreira, J. B. C., Moraes, M. C. B., Borges, M., & Čokl, A. (2012).
Reproductive biology, mating behavior, and vibratory communication of the brown-winged stink bug,
Edessa meditabunda (Fabr.)(Heteroptera: Pentatomidae). Psyche, 2012.


Stritih & Cokl, 2012 Orthoptera Adults Adults Reproductive behavior Yes Yes Stritih, N., & Čokl, A. (2012). Mating behaviour and vibratory signalling in non-hearing cave crickets
reflect primitive communication of Ensifera. PloSOne , 7(10), e47646.


Zych et al. 2012 Hemiptera Adults Adults Reproductive behavior Yes Yes
Zych, A. F., Mankin, R. W., Gillooly, J. F., & Foreman, E. (2012). Stridulation by Jadera haematoloma  
(Hemiptera: Rhopalidae): Production mechanism and associated behaviors. Annals of the
Entomological Society of America , 105(1), 118–127.


Eberhard & Eberhard, 2013 Mantophasmatodea Adults Adults Reproductive behavior Yes No Eberhard, M. J. B., & Eberhard, S. H. (2013). Evolution and diversity of vibrational signals in
Mantophasmatodea (Insecta). Journal of Insect Behavior , 26(3), 352–370. 


Fleming et al. 2013 Coleoptera Adults Adults Reproductive behavior No Yes
Fleming, A. J., Lindeman, A. A., Carroll, A. L., & Yack, J. E. (2013). Acoustics of the mountain pine
beetle (Dendroctonus ponderosae ) (Curculionidae, Scolytinae): sonic, ultrasonic, and vibration
characteristics. Canadian Journal of Zoology , 91(4), 235–244. 


Fowler-Finn et al. 2013 Hemiptera Adults Adults Reproductive behavior Yes Yes Fowler-Finn, K. D., & Rodriguez, R. L. (2013). Repeatability of mate preference functions in
Enchenopa  treehoppers (Hemiptera: Membracidae). Animal Behaviour , 85(2), 493–499.


Henry et al. 2013 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Brooks, S. J., Duelli, P., Johnson, J. B., Wells, M. M., & Mochizuki, A. (2013).
Obligatory duetting behaviour in the Chrysoperla carnea‐group of cryptic species (N europtera: C
hrysopidae): its role in shaping evolutionary history. Biological Reviews, 88(4), 787-808.


Kavčič et al. 2013 Hemiptera Adults Adults Reproductive behavior Yes Yes
Kavčič, A., Čokl, A., Laumann, R. A., Blassioli-Moraes, M. C., & Borges, M. (2013). Tremulatory and
abdomen vibration signals enable communication through air in the stink bug Euschistus heros .
PloSOne , 8(2), e0056503


Laumann et al. 2013 Hemiptera Adults Adults Reproductive behavior Yes Yes
Laumann, R. A., Kavčič, A., Moraes, M. C. B., Borges, M., & Čokl, A. (2013). Reproductive behaviour
and vibratory communication of the neotropical predatory stink bug Podisus nigrispinus . Physiological 
Entomology , 38(1), 71–80.


Mazzoni et al. 2013 Diptera Adults Adults Reproductive behavior Yes Yes Mazzoni, V., Anfora, G., & Virant-Doberlet, M. (2013). Substrate vibrations during courtship in three
Drosophila  species. PloSOne , 8(11), e80708.


Rebar & Rodríguez, 2013 Hemiptera Adults Adults Reproductive behavior Yes Yes Rebar, D., & Rodríguez, R. L. (2013). Genetic variation in social influence on mate preferences.
Proceedings of the Royal Society B: Biological Sciences, 280(1763), 20130803.


Rodríguez et al. 2013 Hemiptera Adults Adults Reproductive behavior Yes Yes
Rodríguez, R. L., Hallett, A. C., Kilmer, J. T., & Fowler-Finn, K. D. (2013). Curves as traits: genetic
and environmental variation in mate preference functions. Journal of Evolutionary Biology , 26(2),
434–442.


Rohde et al. 2013 Hemiptera Adults Adults Reproductive behavior Yes Yes
Rohde, B., Paris, T. M., Heatherington, E. M., Hall, D. G., & Mankin, R. W. (2013). Responses of
Diaphorina citri (Hemiptera: Psyllidae) to conspecific vibrational signals and synthetic mimics. Annals 
of the Entomological Society of America , 106(3), 392–399.


Tierno-de-Figueroa et al. 2013 Plecoptera Adults Adults Reproductive behavior No Yes
Tierno-de-Figueroa, J. M., Luzón-Ortega, J. M., & López-Rodríguez, M. J. (2013). Description of the
male drumming signals of Besdolus bicolor (Navás 1909)(Plecoptera: Perlodidae). Annales de la
Société entomologique de France (NS)


Tishechkin & Burlak, 2013 Hemiptera Adults Adults Reproductive behavior Yes Yes Tishechkin, D. Y., & Burlak, N. A. (2013). Pure-tone vibrational signals in small Auchenorrhyncha
(Homoptera). Entomological Review , 93(9), 1085–1106. 


Benediktov, 2014 Orthoptera Adults Adults Reproductive behavior Yes Yes
Benediktov, A. A. (2014). Vibro-acoustical signals of the meadow katydids from the subfamily
Conocephalinae (Orthoptera, Tettigoniidae) in the European part of Russia. Mos. Univ. Biol. Sci. Bull,
69(4), 180-183.


Blassioli-Moraes et al. 2014 Hemiptera Adults Adults Reproductive behavior Yes Yes


Blassioli-Moraes, M. C., Magalhães, D. M., Čokl, A., Laumann, R. A., Da Silva, J. P., Silva, C. C. A.,
& Borges, M. (2014). Vibrational communication and mating behaviour of Dichelops melacanthus  
(Hemiptera: Pentatomidae) recorded from loudspeaker membranes and plants. Physiological
Entomology , 39(1), 1–11.







Bluemel et al. 2014 Hemiptera Adults Adults Reproductive behavior Yes Yes


Bluemel, J. K., Derlink, M., Pavlovčič, P., Russo, I.-R. M., Andrew King, R., Corbett, E., … Virant-
Doberlet, M. (2014). Integrating vibrational signals, mitochondrial DNA and morphology for species
determination in the genus Aphrodes (Hemiptera: Cicadellidae). Systematic Entomology , 39(2),
304–324.


Briceno, 2014 Hemiptera Adults Adults Reproductive behavior Yes Yes
Briceno, R. D. (2014). Characterization of the behavioral and vibrational signals in Euthyrhynchus
floridanus (Hemiptera: Pentatomidae) during courtship and copulation. Revista de Biologia Tropical ,
62(1), 95–107.


Danci et al. 2014 Hymenoptera Adults Adults Reproductive behavior Yes Yes
Danci, A., Inducil, C., Takács, S., Schaefer, P. W., & Gries, G. (2014). Mechanism of mate detection in
parasitoid wasps: sound and vibratory cues change with the developmental progress of future mates
inside host pupal cases. Physiological Entomology, 39(4), 292-303.


Derlink et al. 2014 Hemiptera Adults Adults Reproductive behavior Yes Yes Derlink, M., Pavlovčič, P., Stewart, A. J. A., & Virant-Doberlet, M. (2014). Mate recognition in
duetting species: The role of male and female vibrational signals. Animal Behaviour , 90, 181–193.


Fowler-Finn et al. 2014 Hemiptera Adults Adults Reproductive behavior No Yes
Fowler-Finn, K. D., Al-Wathiqui, N., Cruz, D., Al-Wathiqui, M., & Rodríguez, R. L. (2014). Male
Enchenopa treehoppers (Hemiptera: Membracidae) vary mate-searching behavior but not signaling
behavior in response to spider silk. Naturwissenschaften , 101(3), 211–220.


Henry et al. 2014 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Brooks, S. J., Johnson, J. B., Mochizuki, A., & Duelli, P. (2014). A new cryptic species of
the Chrysoperla carnea group (Neuroptera: Chrysopidae) from western Asia: Parallel speciation
without ecological adaptation. Systematic Entomology , 39(2), 380–393. 


Koczor & Cokl, 2014 Hemiptera Adults Adults Reproductive behavior Yes Yes Koczor, S., & Cokl, A. (2014). Percussion signals of Lygus rugulipennis Poppius (Heteroptera:
Miridae). Central European Journal of Biology, 9(5), 543-549.


Polajnar et al. 2014 Hemiptera Adults Adults Reproductive behavior Yes Yes
Polajnar, J., Eriksson, A., Rossi Stacconi, M. V., Lucchi, A., Anfora, G., Virant-Doberlet, M., &
Mazzoni, V. (2014). The process of pair formation mediated by substrate-borne vibrations in a small
insect. Behavioural Processes , 107, 68–78.


Rebar & Rodríguez, 2014a Hemiptera Adults Adults Reproductive behavior Yes Yes Rebar, D., & Rodríguez, R. L. (2014a). Genetic variation in host plants influences the mate preferences
of a plant-feeding insect. American Naturalist , 184(4), 489–499.


Rebar & Rodríguez, 2014b Hemiptera Adults Adults Reproductive behavior Yes Yes Rebar, D., & Rodríguez, R. L. (2014b). Trees to treehoppers: Genetic variation in host plants
contributes to variation in the mating signals of a plant-feeding insect. Ecology Letters , 17(2), 203–210.


Tierno-de-Figueroa et al. 2014 Plecoptera Adults Adults Reproductive behavior Yes Yes
Tierno de Figueroa, J., Luzon-Ortega, J. M., & Lopez-Rodriguez, M. J. (2014). First record of the
drumming signals of stoneflies Capnopsis Morton, 1896 and Protonemura Kempny, 1898 genera
(Plecoptera, Capniidae and Nemouridae). Entomological Science , 17(3), 302–308. 


Tishechkin, 2014 Plecoptera Adults Adults Reproductive behavior Yes Yes Tishechkin, D. Y. (2014). The use of bioacoustic characters for distinguishing between cryptic species
in insects: potentials, restrictions, and prospects. Entomological Review , 94(3), 289–309.


Zgonik & Čokl, 2014 Hemiptera Adults Adults Reproductive behavior Yes Yes Zgonik, V., & Čokl, A. (2014). The role of signals of different modalities in initiating vibratory
communication in Nezara viridula. Open Life Sciences, 9(2), 200-211.


Cokl et al. 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes
Čokl, A., Laumann, R. A., Kosi, A. Z., Blassioli-Moraes, M. C., Virant-Doberlet, M., & Borges, M.
(2015). Interference of overlapping insect vibratory communication signals: an Eushistus heros model.
PloSOne , 10(6), e0130775.


Conrad & Ayasse, 2015 Hymenoptera Adults Adults Reproductive behavior Yes Yes Conrad, T., & Ayasse, M. (2015). The role of vibrations in population divergence in the red mason bee,
Osmia bicornis. Current Biology, 25(21), 2819-2822.


Eben et al. 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes Eben, A., Mühlethaler, R., Gross, J., & Hoch, H. (2015). First evidence of acoustic communication in
the pear psyllid Cacopsylla pyri  L. (Hemiptera: Psyllidae). Journal of Pest Science , 88(1), 87–95. 


Fowler-Finn et al. 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes
Fowler-Finn, K. D., Kilmer, J. T., Hallett, A. C., & Rodríguez, R. L. (2015). Variation in signal-
preference genetic correlations in Enchenopa treehoppers (Hemiptera: Membracidae). Ecology and
Evolution , 5(14), 2774–2786. 


Gemeno et al. 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes
Gemeno, C., Baldo, G., Nieri, R., Valls, J., Alomar, O., & Mazzoni, V. (2015). Substrate-borne
vibrational signals in mating communication of macrolophus bugs. Journal of Insect Behavior , 28(4),
482–498.


Goodman et al. 2015 Orthoptera Adults Adults Reproductive behavior Yes Yes
Goodman, K. R., Kelley, J. P., Welter, S. C., Roderick, G. K., & Elias, D. O. (2015). Rapid
diversification of sexual signals in Hawaiian Nesosydne planthoppers (Hemiptera: Delphacidae): the
relative role of neutral and selective forces. Journal of Evolutionary Biology, 28(2), 415-427.


Hartbauer et al. 2015 Mecoptera Adults Adults Reproductive behavior Yes No Hartbauer, M., Gepp, J., Hinteregger, K., & Koblmüller, S. (2015). Diversity of wing patterns and
abdomen-generated substrate sounds in 3 European scorpionfly species. Insect Science , 22(4), 521–531.







Henry et al. 2015a Neuroptera Adults Adults Reproductive behavior Yes Yes


Henry, C. S., Brooks, S. J., Johnson, J. B., Haruyama, N., Duelli, P., & Mochizuki, A. (2015a). A new
East-Asian species in the Chrysoperla carnea -group of cryptic lacewing species (Neuroptera:
Chrysopidae) based on distinct larval morphology and a unique courtship song. Zootaxa , 3918(2),
194–208.


Henry et al. 2015b Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., & Wells, M. L. M. (2015b). Courtship songs of green lacewings filmed in slow motion:
how a simple vibrating structure can generate complex signals (Neuroptera: Chrysopidae:
Chrysoperla ). Journal of Insect Behavior , 28(2), 89–106.


Kudo et al. 2015 Diptera Adults Adults Reproductive behavior Yes Yes
Kudo, A., Takamori, H., Watabe, H., Ishikawa, Y., & Matsuo, T. (2015). Variation in morphological
and behavioral traits among isofemale strains of D rosophila prolongata (D iptera: D rosophilidae).
Entomological Science, 18(2), 221-229.


Kuhelj et al. 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes
Kuhelj, A., de Groot, M., Blejec, A., & Virant-Doberlet, M. (2015). The effect of timing of female
vibrational reply on male signalling and searching behaviour in the leafhopper Aphrodes makarovi.
PLoS One, 10(10), e0139020.


Kuhelj et al. 2015 Hemiptera Adults Adults Reproductive behavior No Yes Kuhelj, A., de Groot, M., Pajk, F., Simčič, T., & Virant-Doberlet, M. (2015). Energetic cost of
vibrational signalling in a leafhopper. Behavioral Ecology and Sociobiology , 69(5), 815–828.


Liao & Yang, 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes
Liao, Y. C., & Yang, M.-M. (2015). Acoustic communication of three closely related psyllid species: A
case study in clarifying allied species using substrate-borne signals (Hemiptera: Psyllidae: Cacopsylla).
Annals of the Entomological Society of America, 108(5), 902–911. doi:10.1093/aesa/sav071


Mazzoni et al. 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes Mazzoni, V., Polajnar, J., & Virant-Doberlet, M. (2015). Secondary spectral components of substrate-
borne vibrational signals affect male preference. Behavioural Processes , 115, 53–60.


Medina et al. 2015 Diptera Adults Adults Reproductive behavior Yes Yes Medina, I., Casal, J., & Fabre, C. C. (2015). Do circadian genes and ambient temperature affect
substrate-borne signalling during Drosophila courtship?. Biology open, 4(11), 1549-1557.


Noh & Henry, 2015 Neuroptera Adults Adults Reproductive behavior Yes Yes Noh, S., & Henry, C. S. (2015). Within-species mate preferences do not contribute to the maintenance
of sexually monomorphic mating signals in green lacewings. Ethology , 121(7), 714–724.


Rajaraman et al. 2015 Orthoptera Adults Adults Reproductive behavior Yes Yes Rajaraman, K., Godthi, V., Pratap, R., & Balakrishnan, R. (2015). A novel acoustic-vibratory
multimodal duet. Journal of Experimental Biology, 218(19), 3042-3050.


Rebar & Rodríguez, 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes Rebar, D., & Rodríguez, R. L. (2015). Insect mating signal and mate preference phenotypes covary
among host plant genotypes. Evolution , 69(3), 602–610.


Rodriguez et al. 2015 Coleoptera Adults Adults Reproductive behavior Yes Yes
Rodríguez, R. L., Burger, M. G., Wojcinski, J. E., & Kilmer, J. T. (2015). Vibrational signals and
mating behavior of Japanese beetles (Coleoptera: Scarabaeidae). Annals of the Entomological Society of 
America, 108(6), 986-992.


Setoguchi et al. 2015 Diptera Adults Adults Reproductive behavior Yes Yes
Setoguchi, S., Kudo, A., Takanashi, T., Ishikawa, Y., & Matsuo, T. (2015). Social context-dependent
modification of courtship behaviour in Drosophila prolongata. Proceedings of the Royal Society B:
Biological Sciences, 282(1818), 20151377.


Shestakov, 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes Shestakov, L. S. (2015). A comparative analysis of vibrational signals in 16 sympatric bug species
(Pentatomidae, Heteroptera). Entomological Review, 95(3), 310-325.


Soulier-Perkins et al. 2015 Hemiptera Adults Adults Reproductive behavior No Yes
Soulier-Perkins, A., Ouvrard, D., Hoch, H., & Bourgoin, T. (2015). Singing in the Namoroka caves,
first record in situ for a cave dwelling insect: Typhlobrixia namorokensis (Hemiptera, Fulgoromorpha,
Cixiidae). Journal of Insect Behavior , 28(6), 704–721.


Ter-Hofstede et al. 2015 Orthoptera Adults Adults Reproductive behavior Yes Yes Ter Hofstede, H. M., Schöneich, S., Robillard, T., & Hedwig, B. (2015). Evolution of a communication
system by sensory exploitation of startle behavior. Current Biology, 25(24), 3245-3252.


Zagvazdina et al. 2015 Hemiptera Adults Adults Reproductive behavior Yes Yes


Zagvazdina, N. Y., Paris, T. M., Udell, B. J., Stanislauskas, M., McNeill, S., Allan, S. A., & Mankin, R.
W. (2015). Effects of atmospheric pressure trends on calling, mate-seeking, and phototaxis of
Diaphorina citri (Hemiptera: Liviidae). Annals of the Entomological Society of America , 108(5),
762–770.


Ahmed et al. 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes
Ahmed, A. M., Muhamad, R., Omar, D., Grozescu, I. V, Majid, D. L., & Manjeri, G. (2016). Mating
behaviour of brown planthopper Nilaparvata lugens stàl (Homoptera: Delphacidea) under certain
biological and environmental factors. Pakistan Journal of Zoology , 48(1), 11–23. 


Hernández & Fabre, 2016 Diptera Adults Adults Reproductive behavior Yes Yes Hernández, M. V., & Fabre, C. C. G. (2016). The elaborate postural display of courting Drosophila
persimilis flies produces substrate-borne vibratory signals. Journal of insect behavior, 29(5), 578-590.







Kuhelj et al. 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes Kuhelj, A., de Groot, M., Blejec, A., & Virant-Doberlet, M. (2016). Sender-receiver dynamics in
leafhopper vibrational duetting. Animal Behaviour , 114, 139–146. 


Laumann et al. 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes
Laumann, R. A., Čokl, A., Blassioli-Moraes, M. C., & Borges, M. (2016). Vibratory communication
and its relevance to reproductive isolation in two sympatric stink bug species (Hemiptera: Pentatomidae:
Pentatominae). Journal of Insect Behavior , 29(6), 643–665.


Liao et al. 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes
Liao, Y. C., Huang, S.-S., & Yang, M.-M. (2016). Substrate-borne signals, specific recognition, and
plant effects on the acoustics of two allied species of Trioza , with the description of a new species
(Psylloidea: Triozidae). Annals of the Entomological Society of America , 109(6), 906–917.


Lubanga et al. 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes Lubanga, U. K., Peters, R. A., & Steinbauer, M. J. (2016). Substrate-borne vibrations of male psyllids
vary with body size and age but females are indifferent. Animal Behaviour , 120, 173–182. 


Rebar & Rodríguez, 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes Rebar, D., & Rodríguez, R. L. (2016). Males adjust their signalling behaviour according to experience
of male signals and male-female signal duets. Journal of Evolutionary Biology , 29(4), 766–776.


Sarria et al. 2016 Orthoptera Adults Adults Reproductive behavior Yes Yes
Sarria, S. F. A., Buxton, K., Jonsson, T., & Montealegre, Z. F. (2016). Wing mechanics, vibrational and
acoustic communication in a new bush-cricket species of the genus Copiphora (Orthoptera:
Tettigoniidae) from Colombia. Zoologischer Anzeiger , 263, 55–65.


Tishechkin, 2016 Hemiptera Adults Adults Reproductive behavior No Yes
Tishechkin, D. Y. (2016). New data on vibrational calling signals of Fulgoroidea (Homoptera:
Auchenorrhyncha) from the Asian part of Palaearctic with new records of three species of Cixiidae.
Russian Entomol. J, 25(4), 307-322.


Tishechkin, 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes Tishechkin, D. Y., & Vedenina, V. Y. (2016). Acoustic signals in insects: A reproductive barrier and a
taxonomic character. Entomological Review, 96(9), 1127-1164.


Wood et al. 2016 Hemiptera Adults Adults Reproductive behavior Yes Yes
Wood, R. M., Peters, R. A., Taylor, G. S., & Steinbauer, M. J. (2016). Characteristics of the signals of
male Anoeconeossa bundoorensis Taylor and Burckhardt (Hemiptera: Aphalaridae) associated with
female responsiveness. Journal of Insect Behavior , 29(1), 1–14.


Briceño & Eberhard, 2017 Diptera Adults Adults Reproductive behavior Yes Yes Briceño, R. D., & Eberhard, W. G. (2017). Copulatory dialogues between male and female tsetse flies
(Diptera: Muscidae: Glossina pallidipes ). Journal of Insect Behavior , 30(4), 394–408.


Čokl et al. 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes Čokl, A., Dias, A. M., Moraes, M. C. B., Borges, M., & Laumann, R. A. (2017). Rivalry between stink
bug females in a vibrational communication network. Journal of insect behavior, 30(6), 741-758.


Conrad et al. 2017 Hymenoptera Adults Adults Reproductive behavior Yes Yes Conrad, T, Stocker, C., & Ayasse, M. (2017). The effect of temperature on male mating signals and
female choice in the red mason bee, Osmia bicornis  (L.). Ecology and Evolution , 7(21), 8966–8975.


Fowler-Finn et al. 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes
Fowler-Finn, K. D., Cruz, D. C., & Rodríguez, R. L. (2017). Local population density and group
composition influence the signal-preference relationship in Enchenopa treehoppers (Hemiptera:
Membracidae). Journal of Evolutionary Biology , 30(1), 13–25. 


Gordon et al. 2017 Hemiptera Adults Adults Applied entomology Yes No Gordon, S. D., Sandoval, N., Mazzoni, V., & Krugner, R. (2017). Mating interference of glassy-winged
sharpshooters, Homalodisca vitripennis . Entomologia Experimentalis et Applicata , 164(1), 27–34.


Hernández & Fabre, 2017 Diptera Adults Adults Reproductive behavior Yes Yes Hernández, M. V., & Fabre, C. C. G. (2017). Triggers of the Postural Display of Courtship in
Drosophila persimilis Flies. Journal of insect behavior, 30(5), 582-594.


Kuhelj & Virant‐Doberlet, 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes Kuhelj, A., & Virant‐Doberlet, M. (2017). Male–male interactions and male mating success in the
leafhopper Aphrodes makarovi. Ethology, 123(6-7), 425-433.


Liao & Yang, 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes
Liao, Y. C., & Yang, M. M. (2017). First evidence of vibrational communication in Homotomidae
(Psylloidea) and comparison of substrate-borne signals of two allied species of the genus
Macrohomotoma  Kuwayama. Journal of Insect Behavior , 30(5), 567–581.


Miles et al. 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes
Miles, C. I., Allison, B. E., Losinger, M. J., Su, Q. T., & Miles, R. N. (2017). Motor and mechanical
bases of the courtship call of the male treehopper Umbonia crassicornis . Journal of Experimental
Biology , 220(10), 1915–1924.


Nieri et al. 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes Nieri, R., Mazzoni, V., Gordon, S. D., & Krugner, R. (2017). Mating behavior and vibrational mimicry
in the glassy-winged sharpshooter, Homalodisca vitripennis . Journal of Pest Science , 90(3), 887–899.


Stockton et al. 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes Stockton, D. G., Martini, X., & Stelinski, L. L. (2017). Male psyllids differentially learn in the context
of copulation. Insects, 8(1), 16.







Zhuo et al. 2017 Hemiptera Adults Adults Reproductive behavior Yes Yes
Zhuo, J. C., Xue, J., Lu, J.-B., Huang, H.-J., Xu, H. J., & Zhang, C. X. (2017). Effect of RNAi-mediated
knockdown of NlTOR gene on fertility of male Nilaparvata lugens . Journal of Insect Physiology , 98,
149–159.


Derlink et al. 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes Derlink, M., Abt, I., Mabon, R., Julian, C., Virant-Doberlet, M., & Jacquot, E. (2018). Mating behavior
of Psammotettix alienus  (Hemiptera: Cicadellidae). Insect Science , 25(1), 148–160.


Fowler-Finn et al. 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes
Fowler-Finn, K. D., Kilmer, J. T., Cruz, D. C., & Rodriguez, R. L. (2018). Female mate choice of male
signals is unlikely to promote ecological adaptation in Enchenopa treehoppers (Hemiptera:
Membracidae). Ecology and Evolution , 8(4), 2146–2159.


Gibson & Cocroft, 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes
Gibson, J. S., & Cocroft, R. B. (2018). Vibration-guided mate searching in treehoppers: directional
accuracy and sampling strategies in a complex sensory environment. Journal of Experimental Biology ,
221(6), e175083.


Henry et al. 2018 Neuroptera Adults Adults Reproductive behavior Yes Yes


Henry, C. S., Brooks, S. J., Johnson, J. B., Mochizuki, A., Mirmoayedi, A., & Duelli, P. (2018).
Distinctive but functionally convergent song phenotypes characterize two new allopatric species of the
Chrysoperla carnea -group in Asia, Chrysoperla shahrudensis sp. nov. and Chrysoperla bolti sp. nov.
(Neuroptera: Chrysopidae). Journal of Natural History , 52(26), 1603–1635.


Howard et al. 2018 Orthoptera Adults Adults Reproductive behavior Yes Yes
Howard, D. R., Schmidt, A. P., Hall, C. L., & Mason, A. C. (2018). Substrate-Borne vibration mediates
intrasexual agonism in the New Zealand cook strait giant weta (Deinacrida rugosa ). Journal of Insect
Behavior , 31(6), 599–615.


Lubanga et al. 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes Lubanga, U. K., Peters, R. A., & Steinbauer, M. J. (2018). Convenience polyandry and the role of lone
and reciprocal calls in a psyllid. Animal Behaviour , 145, 1–10. 


Minekawa et al. 2018 Diptera Adults Adults Reproductive behavior Yes Yes
Minekawa, K., Miyatake, T., Ishikawa, Y., & Matsuo, T. (2018). The adaptive role of a species-specific
courtship behaviour in coping with remating suppression of mated females. Animal behaviour, 140, 29-
37.


Nieri & Mazzoni, 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes Nieri, R., & Mazzoni, V. (2018). The reproductive strategy and the vibrational duet of the leafhopper
Empoasca vitis. Insect science, 25(5), 869-882.


Prešern et al. 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes Prešern, J., Polajnar, J., de Groot, M., Zorović, M., & Virant-Doberlet, M. (2018). On the spot:
utilization of directional cues in vibrational communication of a stink bug. Scientific reports, 8(1), 1-13.


Rajaraman et al. 2018 Orthoptera Adults Adults Reproductive behavior Yes Yes Rajaraman, K., Nair, A., Dey, A., & Balakrishnan, R. (2018). Response mode choice in a multimodally
duetting Paleotropical pseudophylline bushcricket. Frontiers in Ecology and Evolution, 6, 172.


Rodríguez et al. 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes
Rodríguez, R. L., Wojcinski, J. E., & Maliszewski, J. (2018). Between-group variation in Enchenopa  
treehopper juvenile signaling (Hemiptera Membracidae). Ethology Ecology and Evolution , 30(3),
245–255.


Tishechkin, 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes
Tishechkin, D. Y. (2018). Contributions to the study of vibrational signals of palearctic cicadellidae
(Homoptera: Auchenorrhyncha) – New recordings of interesting or rare species with notes on their
taxonomy, biology and distribution. Russian Entomological Journal , 27(3), 217–239.


Zhang et al. 2018 Hemiptera Adults Adults Reproductive behavior Yes Yes
Zhang, J. L., Yuan, X. B., Chen, S. J., Chen, H. H., Xu, N., Xue, W. H., ... & Xu, H. J. (2018). The
histone deacetylase NlHDAC1 regulates both female and male fertility in the brown planthopper,
Nilaparvata lugens . Royal Society Open Biology , 8(12), 180158.


Centeno & Zefa, 2019 Orthoptera Adults Adults Reproductive behavior Yes Yes
Centeno, E., & Zefa, E. (2019). The complex communication signals in the mating behavior of the
tropical cricket Cranistus colliurides Stål, 1861 (Orthoptera: Grylloidea; Trigonidiidae: Phylloscyrtini).
Zootaxa , 4623(3), 571–576.


Chen et al. 2019 Hemiptera Adults Adults Reproductive behavior Yes Yes
Chen, X., Zhang, M.-Q., Wang, X.-Q., Guo, J.-S., Li, D.-T., Xue, J., … Zhang, C.-X. (2019). The
flightin gene is necessary for the emission of vibrational signals in the rice brown planthopper
(Nilaparvata lugens  Stǻl). Journal of Insect Physiology , 112, 101–108. 


Conrad & Ayasse, 2019 Hymenoptera Adults Adults Reproductive behavior Yes Yes
Conrad, T., & Ayasse, M. (2019). The differences in the vibrational signals between male O. bicornis
from three countries in Europe. Journal of Low Frequency Noise, Vibration and Active Control, 38(2),
871-878.


Cossio-Rodriguez et al. 2019 Hemiptera Adults Adults Reproductive behavior Yes Yes
Cossio‐Rodriguez, R., Cocroft, R. B., Niemeyer, H. M., & Pinto, C. F. (2019). Mate searching in Ennya
maculicornis (Membracidae: Polyglyptini) initiated by females: behavioural and acoustic descriptions.
Ecological Entomology, 44(3), 406-412.


Desjonquères et al. 2019a Hemiptera Adults Adults Reproductive behavior Yes Yes Desjonqueres, C., Maliszewski, J., Lewandowski, E. N., Speck, B., & Rodriguez, R. L. (2019a). Social
ontogeny in the communication system of an insect. Animal Behaviour , 148, 93–103.







Desjonquères et al. 2019b Hemiptera Adults Adults Reproductive behavior Yes Yes
Desjonquères, C., Speck, B., & Rodríguez, R. L. (2019b). Signalling interactions during ontogeny are a
cause of social plasticity in Enchenopa treehoppers (Hemiptera: Membracidae). Behavioural
Processes , 166, e103887.


Eberhard et al. 2019 Mantophasmatodea Adults Adults Reproductive behavior Yes No Eberhard, M. J. B., Metze, D., & Küpper, S. C. (2019). Causes of variability in male vibratory signals
and the role of female choice in Mantophasmatodea. Behavioural Processes , 166, e103907


Ge et al. 2019 Diptera Adults Adults Reproductive behavior Yes Yes
Ge, J., Wei, J.-N., Zhang, D.-J., Hu, C., Zheng, D.-Z., & Kang, L. (2019). Pea leafminer Liriomyza
huidobrensis (Diptera: Agromyzidae) uses vibrational duets for efficient sexual communication. Insect
Science , 26(3), 510–522.


Henry et al. 2019 Neuroptera Adults Adults Reproductive behavior Yes Yes
Henry, C. S., Taylor, K. L., & Johnson, J. B. (2019). A new lacewing species of the Chrysoperla  
carnea species-group from central Asia associated with conifers (Neuroptera: Chrysopidae). Journal of
Natural History , 53(21–22), 1277–1300.


Jocson et al. 2019 Hemiptera Adults Adults Reproductive behavior Yes Yes


Jocson, I., D. M., Smeester, M. E., Leith, N. T., Macchiano, A., & Fowler-Finn, K. D. (2019).
Temperature coupling of mate attraction signals and female mate preferences in four populations of
Enchenopa treehopper (Hemiptera: Membracidae). Journal of Evolutionary Biology , 32(10),
1046–1056. 


Macchiano et al. 2019 Hemiptera Adults Adults Reproductive behavior Yes Yes
Macchiano, A., Sasson, D. A., Leith, N. T., & Fowler-Finn, K. D. (2019). Patterns of thermal sensitivity
and sex-specificity of courtship behavior differs between two sympatric species of Enchenopa  
treehopper. Frontiers in Ecology and Evolution , 7, 361. 


Ruffoni & Tierno-de-Figueroa, 2019 Plecoptera Adults Adults Reproductive behavior Yes Yes
Ruffoni, A., & Tierno de Figueroa, J. M. (2019, November). Description of the vibrational duet of
Besdolus ravizzarum Zwick & Weinzierl, 1995 (Plecoptera: Perlodidae). Annales de la Société
entomologique de France


Shestakov & Kasparson, 2019 Coleoptera Adults Adults Reproductive behavior No Yes Shestakov, L. S., & Kasparson, A. A. (2019). New data on vibrational communication in the beetle
Acanthoscelides obtectus (Coleoptera, Bruchidae). Entomological Review, 99(4), 456-462.


Verrastro & Mazzoni, 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes Verrastro, V., & Mazzoni, V. (2020). Vibrational communication and mating behavior of the meadow
spittlebug Philaenus spumarius. Entomologia Generalis, 40(3), 307-321.


Suckling, 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes
Suckling, D. M. (2020). Vibrational communication and evidence for vibrational behavioural
manipulation of the tomato potato psyllid, Bactericera cockerelli. Entomologia Generalis, 40(4), 351-
363.


Čokl et al. 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes
Čokl, A., Žunič Kosi, A., Laumann, R. A., & Virant‐Doberlet, M. (2020). Female competition for
availability of males in insects: The Nezara viridula (Linnaeus, 1758) model. Insect science, 27(4), 801-
814.


Desjonquères et al. 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes
Desjonquères, C., Holt, R. R., Speck, B., & Rodríguez, R. L. (2020). The relationship between a
combinatorial processing rule and a continuous mate preference function in an insect. Proceedings of
the Royal Society B, 287(1935), 20201278.


Korsunovskaya et al. 2020 Orthoptera Adults Adults Reproductive behavior Yes Yes
Korsunovskaya, O., Berezin, M., Heller, K. G., Tkacheva, E., Kompantseva, T., & Zhantiev, R. (2020).
Biology, sounds and vibratory signals of hooded katydids (Orthoptera: Tettigoniidae: Phyllophorinae).
Zootaxa, 4852(3), zootaxa-4852.


Leith et al. 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes
Leith, N. T., Jocson, D. I., & Fowler‐Finn, K. D. (2020). Temperature‐related breakdowns in the
coordination of mating in Enchenopa binotata treehoppers (Hemiptera: Membracidae). Ethology,
126(9), 870-882.


Mankin et al. 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes
Mankin, R. W., Patel, R., Grugnale, M., & Jetter, E. (2020). Effects of Diaphorina citri population
density on daily timing of vibrational communication calls: Potential benefits in finding forage. Insects,
11(3), 182.


Oppedisano et al. 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes
Oppedisano, T., Polajnar, J., Kostanjšek, R., De Cristofaro, A., Ioriatti, C., Virant-Doberlet, M., &
Mazzoni, V. (2020). Substrate-borne vibrational communication in the vector of apple proliferation
disease Cacopsylla picta (Hemiptera: Psyllidae). Journal of economic entomology, 113(2), 596-603.


Ruffoni & Tierno-de-Figueroa, 2020 Plecoptera Adults Adults Reproductive behavior Yes Yes
Ruffoni, A., & Tierno de Figueroa, J. M. (2020). Complements to the description of the vibrational duet
of Rhabdiopteryx thienemanni Illies, 1957 (Plecoptera: Taeniopterygidae). Aquatic Insects, 41(4), 324-
331.


Speck et al. 2020 Hemiptera Adults Adults Reproductive behavior Yes Yes Speck, B., Seidita, S., Belo, S., Johnson, S., Conley, C., Desjonquères, C., & Rodríguez, R. L. (2020).
Combinatorial signal processing in an insect. The American Naturalist, 196(4), 406-413.


Benediktov et al. 2020 Orthoptera Adults Adults Sensory receptors No No
Benediktov, A., Korsunovskaya, O., Polilov, A., & Zhantiev, R. (2020). Unusual mechanism of
emission of vibratory signals in pygmy grasshoppers Tetrix tenuicornis (Sahlberg, 1891)(Orthoptera:
Tetrigidae). The Science of Nature , 107(2), 1-5.


Coleoptera Adults Adults Individual defense Yes
Coleoptera Adults Adults Reproductive behavior Yes


Breidbach, 1986 Yes
Breidbach, O. (1986). Studies on the stridulation of Hylotrupes bajulus (L.)(Cerambycidae,
Coleoptera): communication through support vibration—morphology and mechanics of the signal.
Behavioural Processes 12(2) 169–186







Hemiptera Adults Adults Monitoring of abiotic factors Yes
Hemiptera Adults Adults Reproductive behavior Yes


Tishechkin, 2013 Hemiptera Adults Adults Monitoring of abiotic factors No No
Tishechkin, D. Y. (2013). Vibrational background noise in herbaceous plants and its impact on acoustic
communication of small Auchenorrhyncha and Psyllinea (Homoptera). Entomological Review , 93(5),
548–558.


Joyce et al. 2014 Hymenoptera Adults Adults Reproductive behavior Yes Yes
Joyce, A. L., White, W. H., & Medina, R. F. (2014). Host plants impact courtship vibration transmission
and mating success of a parasitoid wasp, Cotesia flavipes (Hymenoptera: Braconidae). Evolutionary
Ecology , 28(2), 361–372.


Hemiptera Adults Adults Individual defense Yes
Hemiptera Adults Adults Reproductive behavior Yes


Wang et al. 1996 Coleoptera Adults Adults Reproductive behavior No Yes Wang, Q., Chen, L. Y., Li, J. S., & Yin, X. M. (1996). Mating behavior of Phytoecia rufiventris Gautier
(Coleoptera: Cerambycidae). Journal of insect behavior, 9(1), 47-60.


Shestakov, 2008 Hemiptera Adults Adults Reproductive behavior Yes Yes Shestakov, L. S. (2008). Studies of vibratory signals in pentatomid bugs (Heteroptera, Asopinae) from
European Russia. Entomological Review, 88(1), 20-25.


Robert & Gopfert, 2002 Diptera Adults Adults Sensory receptors Yes No Robert, D., & Göpfert, M. C. (2002). Acoustic sensitivity of fly antennae. Journal of insect physiology,
48(2), 189-196.


Bush & Schul, 2006 Orthoptera Adults Adults Sensory receptors Yes No Bush, S. L., & Schul, J. (2006). Pulse-rate recognition in an insect: evidence of a role for oscillatory
neurons. Journal of Comparative Physiology A, 192(2), 113-121.


Brockmann & Robinson, 2007 Hymenoptera Adults Adults Sensory receptors Yes No Brockmann, A., & Robinson, G. E. (2007). Central projections of sensory systems involved in honey
bee dance language communication. Brain, behavior and evolution, 70(2), 125-136.


Gordon et al. 2019 Hemiptera Adults Adults Applied entomology/Substrate feature Yes No
Gordon, S. D., Tiller, B., Windmill, J. F., Krugner, R., & Narins, P. M. (2019). Transmission of the
frequency components of the vibrational signal of the glassy-winged sharpshooter, Homalodisca
vitripennis, within and between grapevines. Journal of Comparative Physiology A, 205(5), 783-791.


Tautz et al. 2001 Hymenoptera Adults Adults Applied entomology/Substrate feature Yes No
Tautz, J., Casas, J., & Sandeman, D. (2001). Phase reversal of vibratory signals in honeycomb may
assist dancing honeybees to attract their audience. Journal of Experimental Biology, 204(21), 3737-
3746.


Velilla et al. 2020 Lepidoptera Larva Juveniles Applied entomology/Substrate feature No No
Velilla, E., Polajnar, J., Virant‐Doberlet, M., Commandeur, D., Simon, R., Cornelissen, J. H., ... &
Halfwerk, W. (2020). Variation in plant leaf traits affects transmission and detectability of herbivore
vibrational cues. Ecology and evolution, 10(21), 12277-12289.


Amon & Cokl, 1990 Hemiptera Adults Adults Applied entomology/Substrate feature Yes No Amon, T., & Čokl, A. (1990). Transmission of the vibratory song of the bug Nezara viridula  
(Pentatomidae, Heteroptera), Scopolia , 1, 133-141.


Stritih et al. 2000 Hemiptera Adults Adults Applied entomology/Substrate feature Yes No
Stritih, N., Virant-Doberlet, M., & Čokl, A. (2000). Green stink bug Nezara viridula detects differences
in amplitude between courtship song vibrations at stem and petiolus. Pflugers Archiv European Journal
of Physiology , 439(7), R190–R192.


Manrique & Schilman, 2000 Yes Manrique, G., & Schilman, P. E. (2000). Two different vibratory signals in Rhodniusprolixus
(Hemiptera: Reduviidae). Acta Tropica, 77(3), 271-278.


McNett et al. 2010 No McNett, G. D., Luan, L. H., & Cocroft, R. B. (2010). Wind-induced noise alters signaler and receiver
behavior in vibrational communication. Behavioral Ecology and Sociobiology , 64(12), 2043–2051. 





