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DDD
ear Society members,
   I hope you are all 
doing well and enjoy-
ing your research on 
Orthoptera. Our next 
International Congress 

of Orthopterology (ICO) is approach-
ing and I assume most of you have 
already registered and submitted 
abstracts. I am very much looking 
forward to this event. ICO is always a 
great opportunity to meet colleagues 
and catch up with good friends. My 
first ICO attendance was at the 8th 
congress in Montpellier, France in 
2001, which was organized by Michel 
Lecoq, who is still a very engaged 
member of our society’s board and al-
ways provides invaluable support. At 
that time, I had just finished my PhD, 
and I still remember meeting several 
colleagues for the first time, some 
of whom are now renowned orthop-
terists and active society members, 
including Fernando Montealegre-Z, 
our President Elect, Hojun Song, our 
excellent editor of Metaleptea, Piotr 
Naskrecki, who gave a keynote at our 
last congress, María Marta Cigliano, 
our Project Director of the Orthoptera 
Species File (OSF), as well as numer-
ous well-known legends of orthop-
terology, such as Ted Cohn, Glenn 
Morris, Hugh Rowell, Sigfrid In-
grisch, Jeff Lockwood, David Ragge, 
and Daniel Otte to name just a few. I 
recall discussing with Roy Kleukers 
during a coffee break that we should 
also organize a European Orthopter-
ists’ Meeting. It took quite some time 

until we finally held the first European 
Congress of Orthoptera Conservation 
in 2016 in Trier, Germany. 
   One of the great strengths of our 
Society is the special dedication of 
our members and their passion for 
Orthoptera. Our Society maintains 
several awards to recognize members’ 
contributions to orthopterology. Dur-
ing the congress we will once again 
present these awards, including the 
Ted Cohn Award for Excellence as 
a Young Professional Orthopterist, 
the D.C.F. Rentz Award for Lifetime 
Dedication to Orthopterology, and 
the Sir Boris Uvarov Award in Ap-
plied Orthopterology. The application 
deadlines for all three awards are ap-
proaching, so please feel free to nomi-
nate suitable candidates or support 
applications from young orthopterists. 
All information about the awards can 
be found on our website. 

https://orthsoc.org/resources/grants-awards/ico-grants-awards/
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   Last week, I attended the Mohamed 
bin Zayed Species Conservation Fund 
Advisory Board meeting at the Smith-
sonian Tropical Research Institute 
(STRI) in Panama. Most of you are 
probably familiar with the outstand-
ing scientific work on tropical forest 
research that has been conducted at 
STRI on Barro Colorado Island for 
decades. For me, such visits to spe-
cies-rich tropical regions are always 
very special, particularly to places so 
well-known from the literature. Let us 
hope that this research institution will 
be preserved even in times of political 
uncertainty. As I am not very familiar 
with the neotropical Orthoptera fauna, 
I was grateful that our member James 
Miskelly validated and corrected my 
few Orthoptera observations from 
Panama on iNaturalist. One of them, 
Goethalsiella tridens Hebard, 1927, 
has only 32 observations on iNatural-
ist so far, and GBIF (Global Biodiver-
sity Information Facility) lists only 
four museum records in addition to 

these. This once again illustrates the 
value of the citizen science platforms 
in helping us understand species 
distributions. Goethalsiella tridens 
appears to have a narrow distribution 
from central Costa Rica to Panama. 
I only found two papers mentioning 
this species on Google Scholar. The 
first one was the original description 
by Hebard (1927), where I learned 
that the type specimen was collected 
on Barro Colorado Island. The second 
paper was a phylogenetic study by 
Mugleston et al. (2018), who col-
lected some specimens in Costa 
Rica and clarified their systematic 
relationships. OSF provides a photo 
of a specimen and mentions another 
publication by Nickel (1992), “Katy-
dids of Panama,” which I was not able 
to access. This highlights how un-
derstudied many tropical Orthoptera 
still remain. The behaviour, life cycle 
and ecology of many species has not 
yet been documented, although such 
information is crucial to support con-
servation efforts. 
   Last week, I was also involved in a 
discussion on two Californian Orthop-
tera, Neduba extincta Rentz, 1977 and 
Conozoa hyalina (McNeill, 1901). 
These two species are listed as Extinct 
on the IUCN Red List of Threatened 
Species as they have not been found 
for many decades despite targeted 

searches. As an update of the Red List 
assessments is planned, we were able 
to add further information provided 
by our long-standing members David 
Lightfoot and David Weissman. Both 
species went extinct due to the con-
version of their natural habitats into 
industrial-scale agriculture and urban 
areas. The ever-increasing demand 
of humans for food and other prod-
ucts still destroys habitats of numer-
ous species on the planet, including 
Orthoptera. 
   Here in Luxembourg, we are cur-
rently working on a new national Red 
List of Orthoptera. This year, we have 
specifically searched for species that 
have not been confirmed in recent 
years. I was pleased to find Euthystira 
brachyptera (Ocskay, 1826) and 
Omocestus haemorrhoidalis (Char-
pentier, 1825), both of which have be-
come extremely rare, being restricted 
to a few nature reserves with tradi-
tional grassland management. How-
ever, we were not able to confirm the 
presence of Metrioptera brachyptera 
(Linnaeus, 1761), a boreo-montane 
species that requires moist heathland, 
moist grassland, or montane mead-
ows. Heathland habitats have virtually 
disappeared from Luxembourg and 
many montane species are vanish-
ing due to climate warming and the 
increasing frequency of droughts 
in our region. In the neighbouring 
Rhineland-Palatinate (Germany), the 
species has also disappeared from 
many sites and is now restricted to the 
highest altitudes of the uplands. These 
examples demonstrate how important 
it is to document the presence and ab-
sence of Orthoptera species and liaise 
with conservation authorities, NGOs, 
and other stakeholders to promote 
conservation action.
   I wish you all many enjoyable 
Orthoptera observations and the best 
success with your research projects. 
Please enjoy reading this issue of 
Metaleptea and many thanks to every-
one who has contributed, especially 
our editors, Hojun Song and Derek A. 
Woller. 

The 8th International Congress of Orthopterology in Montpellier, France (2001)

Goethalsiella tridens from Panama
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15th International Congress of Orthopterology  
Progress Update

By MARTINA E. POCCO
CEPAVE, CONICET - UNLP 

División Entomología, Museo de La Plata, UNLP
La Plata, ARGENTINA

martinapocco@fcnym.unlp.edu.ar

he 15th International Con-
gress of Orthopterology 
(ICO2026) will take place 
in Patagonia, Argentina, 
from March 8–12, 2026. 
This event will commem-

orate “50 Years Advancing Orthop-
tera Research and Collaboration,” 
celebrating the 50th anniversary of 
the Orthopterists’ Society (https://
ico2026.com.ar/). 
   Preparations for ICO2026 are 
actively progressing. Below are key 
updates on the organization and plan-
ning:

Abstract Submission – Closed. The 
abstract submission period (May 2–
September 12, 2025) has officially 
closed. The Organizing Committee 
thanks the global orthopterist com-
munity for an enthusiastic response. 
With over 150 abstracts submitted, a 

TTT
rich and diverse scientific program is 
currently under development.

Congress Program. A tentative 
program including information on 
plenary and symposium sessions 
is available at the website https://
ico2026.com.ar/congress#program. 
The scientific program includes six 
plenary lectures, featuring leading 
researchers in the field of Orthoptera, 
along with ten symposia, five work-
shops, oral presentations, and poster 
sessions. These activities will cover a 
broad spectrum of topics relevant to 
Orthoptera research and are designed 
to foster interdisciplinary dialogue, 
collaboration, and the development of 
new research directions.

Registration. Early Bird Registration 
has now closed (previously extended 
through September 22, 2025). Regu-

lar Registration is 
open until December 
12, 2025. Members 
of the Orthopterists’ 
Society benefit from 
discounted registra-
tion rates. Abstracts 
from authors who do 
not complete regis-
tration by the Decem-
ber 12 deadline will 
be excluded from the 
final program. More 
information on fees, 
categories, payment 
methods, and dead-
lines can be found 
at: ico2026.com.ar/
registration 

Travel and Accom-
modation. Detailed 
information on travel 
logistics and lodg-

ing options in San Martín de los 
Andes, Argentina is available on the 
congress website. For personalized 
assistance, contact: Argentina Trips 
– team@argentina-trips.com 

Photo Gallery – Celebrating 50 
Years of the Orthopterists’ Society. 
To celebrate the 50th anniversary of 
the OS, a commemorative photo gal-
lery will be featured on the ICO2026 
website. Members are invited to 
contribute photos from: previous ICO 
meetings, field and lab work, and 
memorable moments with colleagues. 
Please include captions with names, 
locations, and dates. Submit photos 
to: icorthopterology2026@gmail.com 

Social media. Follow ICO2026 on 
social media for the latest updates, 
important reminders, and community 
highlights: Instagram, Facebook, 
and LinkedIn. 

   Looking forward to welcoming you 
to Argentina in 2026 for a memorable 
congress!

https://ico2026.com.ar/
https://ico2026.com.ar/
https://ico2026.com.ar/registration
https://ico2026.com.ar/registration
mailto:team@argentina-trips.com
mailto:icorthopterology2026@gmail.com
https://www.instagram.com/ico2026/
https://www.facebook.com/people/Ico-2026/61574060858851/
https://www.linkedin.com/in/international-congress-of-orthopterology-ico-67828b356?lipi=urn%3Ali%3Apage%3Ad_flagship3_profile_view_base_contact_details%3BjpYMDpmhRVWyna%2BPCmsyvw%3D%3D
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By TERESA YAWN
 Editor/Webmaster, SINA

teresamarieyawn@gmail.com

Update on the Singing Insects of 
North America (SINA) Website

A Revision of the Shield-
backed Katydid genus 
Aglaothorax (Orthop-
tera: Tettigoniidae: 
Tettigoniinae: Nedubini), 
authored by Jeffrey A. 

Cole, David B. Weissman, David C. 
Lightfoot, Norihiro Ueshima, and 
Elżbieta Warchałowska-Śliwa, was 
published in Zootaxa in July 2025. 
In this revision, the five Aglaothorax 
species that are already on the Sing-
ing Insects of North America (SINA) 
website were redescribed (A. diminu-

AAA
Aglaothorax morsei Male (Photo credit: Bran-
don Woo)

tiva, A. gurneyi, A. longipennis, A. 
morsei, and A. ovatus). Twelve new 
species have been added to the genus, 
eight subspecies have been promoted 
to species rank, and three subspecies 
were reclassified as junior subjective 
synonyms. I received a copy of this 
revision in early August and have 
begun the process of adding the new 
information and the new species to 
SINA. The publication (104 pages) is 
available on SINA at https://orthsoc.
org/sina/literature/aglaothorax-2025.
pdf. As I add the species groups, spe-

cies pages, and map and image pages 
to SINA, I will extract the pages from 
the article that are relevant to par-
ticular groups and species, and make 
them available on SINA.

e are delighted to 
invite you to the 
“SOS insects: 
reintroduction 
and conservation” 
symposium. Tak-

ing place on 5-6 May 2026 in Arles, 
France, the symposium will be bilin-
gual, with French and English transla-
tion provided. The event will explore 
the challenges and how we can ad-
dress them. Building on the example 
of the Crau Plain grasshopper we 
will expand our focus on endangered 
insects in Europe and the Mediterra-
nean. The first day will be devoted to 
oral presentations and posters, while 
the second we will bring you into the 
Crau Plain and learn about 10 years of 
conservation actions for the endemic 
species Prionotropis rhodanica. 
The city of Arles, a UNESCO world 
heritage site, will host the conferences 
and dinner. Detailed information on 
the venues, symposium format and 

By LAURENT TATIN 
Institut Méditerranéen de Biodiversité et d’Ecologie marine et continentale (IMBE)

Université Avignon, FRANCE
lotatin@yahoo.fr

Europe and Mediterranean Insect 
Conservation Symposium Announcement

WWW

lifecriquetdecrau.com

SOS Insects : 

reintroduction and conservation

MAY 5 & 6 

Arles, (France)Symposium 2026

What are the challenges and how to address them ?

From the Crau plain grasshoper exemple to

the endengered insects in Europe and the

Mediteranean 

With French-English traduction

E. Serre, L. Cluzel & LFS

thematic areas, calls and deadlines, 
and travel and accommodation infor-
mation will be soon available on the 

event website: https://www.lifecri-
quetdecrau.com/en/colloque-2026/.

https://orthsoc.org/sina/literature/aglaothorax-2025.pdf
https://orthsoc.org/sina/literature/aglaothorax-2025.pdf
https://orthsoc.org/sina/literature/aglaothorax-2025.pdf
https://www.lifecriquetdecrau.com/en/colloque-2026/
https://www.lifecriquetdecrau.com/en/colloque-2026/
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Regional Reports - What’s happening around the world?

North America
By KATHLEEN KING

USDA APHIS PPQ in Cheyenne, Wyoming
Kathleen.M.King@usda.gov

r. Mathew Brust from 
Chadron State College in 
Nebraska, USA reported 
the following:
“I teach at a small col-
lege (Chadron State 

College, CSC) in northwestern 
Nebraska and maintain an extensive 
insect collection. The collection at 
CSC currently contains over 12,000 
specimens of Acrididae and Romalei-
dae, but very few specimens of other 
orthopteran groups. The specimens 
are primarily from the western two-
thirds of Nebraska, western South 
Dakota, Wyoming, eastern Colorado, 
and Wisconsin. My primary focus on 
grasshoppers for the past decade has 
been sampling habitats that are often 
overlooked, such as wetlands, wood-
lands, and areas with abundant rock or 
sand exposures. The CSC grasshopper 
collection has been inventoried except 
for 2025 material, but the data are not 
yet available online. I also work with 
tiger beetles, lady beetles, cicadas, 
and various Lepidoptera.”
   Meanwhile, the United States 
Department of Agriculture (USDA) 
Animal and Plant Health Inspec-
tion Service (APHIS) Rangeland 
Grasshopper and Mormon Cricket 
Survey Program includes 17 western 
states. Each year, depending on needs 
and resource availability, each state 
conducts nymphal surveys to moni-
tor hatching and population increases 
in early spring. Outbreaks may be 
treated to suppress populations 
numbers down to a more sustainable 
range. Mid to late summer, each state 
typically conducts adult surveys to 
monitor populations and potential 
areas of concern for the following 
year based on where adults may be 
depositing eggs. In 2025, USDA 
APHIS suffered from extreme staffing 

DDD
shortages and, therefore, had reduced 
surveys in many areas. Final data will 
be presented at the National Grass-
hopper Management Board Meeting 
in early 2026. For other information 
about the Program or to view the 2025 
Grasshopper Hazard Map, please 
visit: https://www.aphis.usda.gov/
plant-pests-diseases/ghmc.

Updates from the Global Locust 
Initiative: What’s New on Hopper-
Wiki
   At the Global Locust Initiative 
(GLI), we’re committed to making 
information on locusts and grasshop-
pers more accessible, connected, 
and useful for the global community. 
That’s the vision behind HopperWiki, 
our open-access, community-driven 
platform that brings together science, 
management practices, and institu-
tional knowledge on Orthoptera. If 
you are interested in contributing 
to HopperWiki in any way, please 

request an account at the top right of 
the home page.
   We’re excited to share two major 
updates that expand HopperWiki’s 
reach and strengthen its role as a 
global knowledge hub.

Rangeland Community Manage-
ment Portal
   Grasshoppers and Mormon crickets 
are part of western U.S. rangelands, 
but outbreaks can devastate forage, 
consuming ~$1.7 billion of forage 
annually. To help land managers 
respond, GLI and the USDA APHIS 
PPQ Insect Management and 
Molecular Diagnostics Laboratory 
(IMMDL Phoenix Station) created 
the Rangeland Community Manage-
ment Portal, now hosted on Hopper-
Wiki.
   The portal covers 17 western states 
with interactive maps, species pro-
files, and management guides. It also 
makes decades of USDA surveys, 

https://www.aphis.usda.gov/plant-pests-diseases/ghmc
https://www.aphis.usda.gov/plant-pests-diseases/ghmc
https://globalfutures.asu.edu/global-locust-initiative/
https://hopperwiki.org/
https://hopperwiki.org/index.php/United_States_Rangeland_Management_Community_Portal
https://hopperwiki.org/index.php/United_States_Rangeland_Management_Community_Portal
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reports, and field records newly acces-
sible, preserving critical knowledge 
while connecting it with modern tools 
for today’s challenges.

GLI Network Member Profiles
   We’ve also moved GLI Network 
member profiles to HopperWiki to 
better highlight your expertise and 
work. Outbreaks may be unpredict-
able, but keeping expert knowledge 
visible year-round helps preserve 
institutional memory, foster collabora-
tion, and amplify diverse voices.
Search your name on HopperWiki to 
review your profile
•	 To update or add details (includ-

ing a photo), fill out this form.
•	 If you do not see your profile 

but would like to be represented, 
please fill out this form.

•	 If you’d prefer not to be listed, 
email miraries@asu.edu.

   Please also consider joining our 
online community, HopperLink, the 
home of the Global Locust Network. 
HopperLink is a private, easy-to-use 
platform where members connect, 
share research, events, and news, and 
collaborate on opportunities in or-
thopteran research and management.

   Congratulations to GLI Network 
Member Jacob Youngblood of South-
ern Oregon University (SOU) on his 
new NSF grant to study how rising 
temperatures and declining plant 
nutrients affect migratory grasshop-
pers. This species causes about $393 
million in forage losses annually in 
the USA. The three-year project, 
beginning August 1, combines field-
work, lab experiments, and computer 
modeling to improve forecasts of 

grasshopper outbreaks and inform 
pest management. It will also provide 
paid research opportunities for SOU 
students, advancing both national 
food security and student training in 
ecological research. The full article 
can be found at: https://news.sou.
edu/2025/07/sou-biologist-receives-
nsf-grant-for-grasshopper-research/ .
   The Entomological Society of 
America (ESA) annual meeting is ap-
proaching. The meeting will be held 
in Portland, Oregon from November 
9-12. The theme for this annual meet-
ing is “Bridging Generations with 
Innovation, Legacy, and Passion.” For 
more details, check out their webpage 
at: https://entsoc.org/.
   In local news of Greenview, Al-
berta, Canada, some counties declared 
an official state of disaster because 
of the combined impact of drought 
and grasshoppers. Media reports from 
July 2025 explain that dry conditions 
extending from 2024 into 2025 with 
the added pressures of grasshoppers 
have resulted in extreme impacts on 
livestock producers. The Municipal 
District of Greenview media release 
from July 14 stated “these condi-
tions come at a vulnerable time for 
the livestock industry, and Council is 
concerned about the toll this is taking 
on our producers’ mental well-being. 
Some producers are tilling under hay 
land in hopes of producing green feed 
in the latter half of the season. Others 
are contemplating liquidation, ap-
proaching auction markets for early 
opening.” (The full article can be 
found at: https://mdgreenview.ab.ca/
greenview-declares-agricultural-
disaster-for-livestock-industry/). The 
Edmonton News also reported on the 
developing situation in July 2025. 
A Grande Cache Council member 
stated in a letter to the minister of 
Agriculture and Irrigation that “(t)he 
ongoing lack of precipitation over the 
past year, compounded by minimal 
spring runoff, has left pastures and 
hay lands severely depleted …in ad-
dition, grasshopper infestations have 
exceeded action thresholds across the 
region, further damaging what limited 

forage had managed to grow.” The 
full article can be found at: https://
www.ctvnews.ca/edmonton/article/
drought-and-infestation-prompts-live-
stock-agricultural-disaster-in-western-
alberta/.
   Other Orthoptera news from Canada 
include the anxious arrival of research 
publications from Dr. Dan Johnson of 
the University of Lethbridge in Leth-
bridge, Alberta, Canada. Dr. Johnson 
has been working on some extensive 
Orthoptera-over-time analyses but 
the paper is not submitted quite yet. 
Dr. Johnson also has a new paper on 
the role of Orthoptera in bird nutri-
tion, which will be submitted later in 
September. Other pending research 
publications include one on extreme 
weather impacts on grasshoppers, and 
one on the biogeography of a katydid.
   The 2025 Joint Annual Meeting of 
the Entomological Society of Alberta 
and the Entomological Society of 
Canada will take place from 5-8 Octo-
ber 2025 in Calgary, Alberta, Canada. 
The scientific program will start at 
1 pm on Sunday, October 5, and the 
meeting will be held at the Best West-
ern Premier Calgary Plaza Hotel & 
Conference Centre. Detailed informa-
tion can be found on the official ESC 
website at: https://entsocalberta.ca/
jam2025/. 

Jacob Youngblood received an NSF grant for 
grasshopper research.

https://hopperwiki.org/index.php/Category:Person
https://hopperwiki.org/index.php/Category:Person
https://airtable.com/app4SOwJPDyfBDAVO/shrxVZ2ea8UIIByXE
https://airtable.com/app4SOwJPDyfBDAVO/shrxVZ2ea8UIIByXE
mailto:miraries@asu.edu
https://global-locust-network.mobilize.io/registrations/groups/43483
https://globalfutures.asu.edu/global-locust-initiative/network/
https://global-locust-network.mobilize.io/links?url=https%3A%2F%2Fnews.sou.edu%2F2025%2F07%2Fsou-biologist-receives-nsf-grant-for-grasshopper-research%2F&lid=Mr4y_f7eqJgKjSvYcqp2xg&token=48WL6j_2QqU3QW1wINQDcQ
https://global-locust-network.mobilize.io/links?url=https%3A%2F%2Fnews.sou.edu%2F2025%2F07%2Fsou-biologist-receives-nsf-grant-for-grasshopper-research%2F&lid=Mr4y_f7eqJgKjSvYcqp2xg&token=48WL6j_2QqU3QW1wINQDcQ
https://global-locust-network.mobilize.io/links?url=https%3A%2F%2Fnews.sou.edu%2F2025%2F07%2Fsou-biologist-receives-nsf-grant-for-grasshopper-research%2F&lid=Mr4y_f7eqJgKjSvYcqp2xg&token=48WL6j_2QqU3QW1wINQDcQ
https://entsoc.org/
https://mdgreenview.ab.ca/greenview-declares-agricultural-disaster-for-livestock-industry/
https://mdgreenview.ab.ca/greenview-declares-agricultural-disaster-for-livestock-industry/
https://mdgreenview.ab.ca/greenview-declares-agricultural-disaster-for-livestock-industry/
https://www.ctvnews.ca/edmonton/article/drought-and-infestation-prompts-livestock-agricultural-disaster-in-western-alberta/
https://www.ctvnews.ca/edmonton/article/drought-and-infestation-prompts-livestock-agricultural-disaster-in-western-alberta/
https://www.ctvnews.ca/edmonton/article/drought-and-infestation-prompts-livestock-agricultural-disaster-in-western-alberta/
https://www.ctvnews.ca/edmonton/article/drought-and-infestation-prompts-livestock-agricultural-disaster-in-western-alberta/
https://www.ctvnews.ca/edmonton/article/drought-and-infestation-prompts-livestock-agricultural-disaster-in-western-alberta/
https://entsocalberta.ca/jam2025/
https://entsocalberta.ca/jam2025/
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Theodore J. Cohn Research Fund Reports
Impact of anthropogenic noise on the acoustically 

communicating Ensiferan communities
A study from Eastern India

By SOURADEEP DUTTA
National Institute of Science Education and Research, DAE, INDIA

souradeep.dutta@niser.ac.in

he health and sustain-
ability of an ecosystem 
depend on its biotic 
organisation. A diverse 
ecosystem is a good 
indicator of its health, as 

biodiversity provides resilience and 
redundancies that are key to ecosys-
tem functioning. Hence, threats to 
biodiversity, in the form of human 
activities, can lead to the functional 
collapse of an ecosystem.
   Understanding threats to biodiver-
sity requires a proper and effective 
way to measure it across different 
habitats. A majority of such research 
is intrusive and focuses on visually 
measurable biodiversity, ignoring the 
significance of elusive and nocturnal 
organisms. Interestingly, most organ-
isms (>40%), including diurnals, use 
acoustics as the main modality for 
communication. By eavesdropping on 
this communication network through 
non-invasive passive recording, we 
can estimate biodiversity.
   Since insects are the most diverse 
taxa, their diversity can serve as a 
crucial indicator of ecosystem health. 
Among insects, ensiferans are one 
such taxon that is present across 
various habitats and has mesmerizing 
acoustic diversity and complexity. 
The calls are species-specific and 
are used for conspecific recognition, 
male-male competition, and mate 
choice. However, anthropogenic 
noise, which has no particular signal 
structure, can mask the information 
exchange and result in communica-
tion breakdown, leading to the loss of 
species diversity.  
   This is especially true in developing 
countries like India where unrestricted 

TTT
urban planning leads to habitat loss 
and indirect loss of species due to 
anthropogenic noise. In India, though 
the diversity of ensiferans is ex-
pected to be high, they are extremely 
data-deficient. Hence, globally and 
especially in India, it is critical to un-
derstand the effect of anthropogenic 
noise on acoustically communicating 
ensiferan communities.
   In this study, we aim to estimate the 
health of natural ecosystems that are 
under anthropogenic stress (noise) by 
studying acoustically communicating 
ensiferan communities. Owing to its 
rapid growth, several natural habitats 
are under serious threat in the form of 
anthropogenic disturbance. However, 
due to a lack of proper studies, the 
threat status of most taxa and habitats 
is unknown. The two main questions of 
our study were:

1.	 Can anthropogenic noise affect 
the diversity and distribution of 
ensiferan communities?

2.	 Can anthropogenic noise alter 
communication patterns and 
acoustic traits in these communi-
ties?

Results
   As the study sites were largely un-
explored, very little was known about 
the existing species diversity and 
their distribution. Hence, year-long 
sampling was required, as Ensifera 
populations peak in the pre-monsoon 
and post-monsoon seasons and, thus, 
accounts for the seasonal variations 
and overall species diversity.

   Species Richness: There are 40 
different ensiferan species in the Il-

lambazar forest. Out of these, there 
are: 26 field crickets, 1 tree cricket, 1 
raspy cricket, and 12 katydids. These 
species exhibit diverse temporal pat-
terns, ranging from short chirps (each 
pulse of sound produced is known as 
a syllable, and they are grouped to 
form a chirp) to long uninterrupted 
trills (continuous, rapid series of 
similar pulses). Significant varia-
tion is also observed in the number 
of syllables in chirps. We also found 
considerable variation in spectral 
properties (carrier frequency, Fig. 1), 
ranging from 3KHz to 14 KHz. Both 
of these temporal and spectral proper-
ties are extremely species-specific and 
important for mate choice. 
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   Variation in the carrier frequency of 
the Illambazar ensiferan community:

   Biodiversity estimation: Once I had 
a detailed idea about the species pres-
ent in the study site, I started doing 
acoustic spot-sampling to estimate 
biodiversity. I also randomly deployed 
passive acoustic recorders (PAR) to 
gather the whole night data. PAR will 
account for the ultrasonic calls, which 
cannot be sampled by humans, and 
hence take care of the biased results. 
My data presently comprises only 
species richness. The abundance of 
these 40 species is currently being 
examined.
   Sampling effort: We plotted the 
species accumulation curve (Fig. 2) 
to estimate our sampling effort and 
the probability of finding newer spe-
cies with more sampling. The slope 
value of the curve is saturated, which 
suggests a very low probability of 
finding new acoustically communicat-
ing ensiferan species in this area with 
more sampling, at least post-monsoon 
season. Hence, we must sample this 
habitat more year-round, especially 
during the monsoon and pre-monsoon 
months.

   Estimation of anthropogenic distur-
bance (road noise): The image in Fig-
ure 3 shows the spectrogram of road 
noise. The road noise was quite high 

and encompassed 
most ensiferan spe-
cies’ calling frequen-
cies in the region.
   In our detailed 
temporal analysis, 
we also found (as 
depicted in Figure 
4 below) that road 
noise in the Illamba-
zar jungle is consid-
erably high from the 
perspective of the 
ensiferan auditory 

Figure 1. Carrier frequency of the different 
ensiferan species present in Illambazar.

Figure 2. Species accumulation curve of the acoustically communi-
cating Ensifera community.

Figure 3. Spectrogram of road noise.

system. It had considerable overlap 
with the animal-calling frequency 
and activity time (evening, 6-10 PM) 
and could easily disrupt the com-
munication network and information 
exchange. This clearly demonstrated 
that road noise poses a serious threat 
to the acoustically communicating 
ensiferan community.
   Although the loudness of road noise 
decreases with increasing frequencies, 
the loudness between 3.15 - 10 kHz 
poses a significant selection pressure 
as it overlaps with the dominant spec-
tral band of the ensiferan community. 
However, this analysis needs more 
work.
   The previous graphs of road noise in 

Figure 4: Loudness of road noise across differ-
ent time points.
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Figure 4 showed only instantaneous 
measurements, which might have pro-
vided incomplete information. Hence, 
we measured loudness in LAeq and 
LZeq modes (Fig. 5), which provide 
cumulative loudness over a duration 
of time without any frequency bias. 
We found that the loudness in these 
modes was significantly higher, sug-

Figure 5. Loudness of road noise (in LAeq and LZeq modes).

gesting a stronger impact of anthropo-
genic noise.

Future directions
   This study revealed that the Il-
lambazar forest has extremely high 
ensiferan diversity and their com-
munication is likely disrupted by 
anthropogenic noise. This preliminary 

study demonstrates the necessity of 
further, longer-term studies in this and 
surrounding areas. We are currently 
exploring these three objectives:

1.	 Compare the ensiferan diversity 
(richness and abundance) between 
the roadside and non-roadside 
habitats of the Illambazar forest.

2.	 Compare the ensiferan diversity 
(richness and abundance) with the 
other least-disturbed and interme-
diately disturbed sites.

3.	 Compare the call parameters 
(spectral, fine, and coarse tem-
poral characters, loudness) of the 
same species populations present 
in the other least-disturbed and 
intermediately disturbed sites.

By VICTOR MORAIS GHIROTTO
Programa de Pós‑Graduação Em Evolução E Diversidade, Universidade Federal Do ABC

Santo André, São Paulo, BRAZIL 
Victorghirotto@hotmail.com

Documenting the types of poorly known Ensifera: 
Orthoptera in European museums

Orthoptera Species File Grant Reports

n my first time ever 
outside of Brazil, I 
could only be amazed 
to visit three of the 
largest natural his-
tory collections in 

the world. Museums hold ineffable 
importance to science, to biology, to 
taxonomy. In the Museum d’Histoire 
Naturelle (MHNG), Geneva, Swit-
zerland, the Museum für Naturkunde 
(MfN), Berlin, Germany, and the 
Naturhistorisches Museum Wien 
(NMW), Vienna, Austria, I was able 
to be awed at the large collections of 
stick insects or phasmids (Phasmato-
dea), my main scope of study, com-
prising thousands of specimens from 
all over the world, and of Orthoptera, 
the main subject of the grant I re-
ceived from the Orthoptera Species 
File (OSF). 
   I was very kindly received by Dr. 
Lionel Monod and Mr. John Hollier at 
the MHNG, Dr. Birgit Jaenicke at the 

OOO
MfN, and Dr. Susanne Randolf and 
Mag. Harald Bruckner at the NMW. 
They were very considerate and visit-
ing the collections wouldn’t be pos-
sible without them, so I’m sincerely 
thankful for their assistance.
   For my Master’s research in Brazil, 
I needed to visit these museums to 
study project-related specimens. The 
grant allowed me to do that success-
fully (Ghirotto et al., 2023; 2024) and, 
furthermore, to contribute to both the 
Phasmida Species File and the OSF, 
amazing databases that have always 
been helpful to me.  
   I proposed to photograph some 
phasmid types and also 422 valid 
and synonymized species of Ensifera 
orthopterans of the families Tettigoni-
idae, Gryllacrididae, Anostostomati-
dae and Stenopelmatidae that I noted 
lacked pictures on the OSF platform 
(Cigliano et al., 2025). Those are 
among the least-studied groups of 
Orthoptera (Cigliano et al., 2025), 

hence the importance of photograph-
ing type material, taking synonyms 
into account as there are many new 
information that could arise from a 
modern revision of such material, 
including taxonomic decisions. In 
entomology, it is not uncommon to 
discover old synonymies to be in er-
ror. Finding much frustration when I 
see an old species with no pictures, or 
with only few poorly detailed pictures 
on the Phasmida Species File (PSF) 
and required to do detective work 
on original descriptions to make out 
conclusions, I know first-hand how 
helpful for taxonomy good quality 
pictures of type materials are.
   Not all of those species were located 
and once I was in Europe I noticed 
several of the species that I proposed 
to illustrate (exactly because they lack 
pictures) had already been photo-
graphed and counted with pictures 
available on the OSF, especially for 
representatives of Tettigoniidae. Fur-
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thermore, I did not photograph around 
58 species in Berlin, because they 
were described from 2009 to 2020 
and are already illustrated through 
good quality pictures available for re-
searchers in online published papers, 
plus I had some time constraints there.
Still, much work was done. I pho-
tographed in detail 210 species, 
totalling 290 specimens, illustrated 
in around 2,600 photos. In several 
instances, the junior synonyms that I 
photographed are currently the only 
type material of the valid species 
available on the OSF. Also, some of 
the additions include the only pictures 
on the platform available for an entire 
genus: Diastellidea Bolívar, 1902 
with no recent papers illustrating it.
Figure 1 shows an example of a pho-
tographed specimen, and Table 1 lists 
all photographed specimens. Each 
insect was photographed in several 
views (Fig. 1), varying for each case 

as I had to deal with the condition 
of fixation of each specimen, which 
could include structures being cov-
ered or hidden from view by other 
appendages (Fig. 2, first row), col-
lapsed abdomens, bent or deformed 
bodies (Fig. 2, second row), etc. Ad-
ditional type specimens of a same sex 
were sometimes also photographed, 
although in fewer views. The labels 
of each specimen were also photo-
graphed. For each species, I aimed at 
photographing anterior, dorsal, lateral, 
ventral and posterior views, as well 
as details of wings and terminalia of 
both sexes whenever possible. Some-
times more than one photo of the 
same structure in similar view were 
needed with slightly varying angles 
to convey obstructed visualization of 
such structure (Fig. 2). 
   In Geneva, six species on my list 
were already photographed by Chris-
tina Lehmann-Graber of the MHNG 
and I uploaded these photos  with 
permission (species marked with an 
asterisk in Table 1). The pictures were 
all uploaded in the platform through 
Taxon Works, in addition to 22 new 
type specimens added as new collec-
tion objects that were lacking in the 

Figure 1. Example of photographed specimen, showing only part of the pictures uploaded to 
the Orthoptera Species File for this species. Holotype male of Hadrogryllacris modesta (Brunner 
von Wattenwyl, 1888), its position in its drawer, its labels, habitus, and details, from Naturhisto-
risches Museum, Wien, Austria.

Figure 2. Example of photographed specimens. First row, head with obstructed view, female 
syntype Promeca vittata Brunner von Wattenwyl, 1895 = Promeca fuscescens (Haan, 1843) 
from Museum d’Histoire Naturelle, Geneva, Switzerland. Second row, body deformed, showing 
terminalia in several angles, holotype male of Gryllacris parvula Brunner von Wattenwyl, 1888 
(homonym) = Caustogryllacris podocausta pallidior (Pictet & Saussure, 1893) from Naturhisto-
risches Museum, Wien, Austria.
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Table 1. List of all Orthoptera species photographed, organized by gen-
era and valid names. Junior synonyms photographed are noted below 
the valid name. An X marks which sex was photographed and an O 
marks in which museum the specimens were photographed. Shades in 
blue indicate representatives of Stenopelmatidae, in beige - Gryllacridi-
dae, in brown - Anostostomatidae, and in green - Tettigoniidae. An as-
terisk (*) indicates six species of which images were taken by Christina 
Lehmann-Graber of the MHNG and uploaded by me to the Orthoptera 
Species File with permission. The expression “syn. j.” means ‘’junior 
synonym’’ to indicate the invalid name.
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platform. By the way, the grant made 
possible another personal aspiration: I 
took very good quality pictures using 
my then newly acquired Canon EOS 
70D camera equipped with Canon 
100mm USM macro lens, covered by 
the grant; I had no professional cam-
eras before that.
   Furthermore, I was also able to con-
tribute to the PSF database by provid-
ing pictures of type material consist-
ing of 102 specimens for 86 species 
of mostly neotropical groups (Table 
2). The phasmids were photographed 
in a method similarly described for 
Orthoptera, and pictures were for-
warded to the curator of the PSF, 
Paul D. Brock, who swiftly uploaded 
the photos to the platform. Although 
most photographed phasmid species 
already had pictures on the platform, 
the majority of these comprised only a 
full body picture not showing details, 
which I accompanied with good qual-
ity pictures of detailed characteristics.
This grant further allowed me to learn 
how to work with the TaxonWorks 
platform. I really hope my efforts 
contribute to research on the groups 
in this grant, and aid and motivate 
researchers. This project greatly 
impacted my career and my profes-
sional growth, as I was not only able 
to improve my master project on 
stick-insects by analysing crucial 
type material (see: Ghirotto et al., 
2023; 2024), and I also got to engage 
with worldwide fauna of phasmids 

and orthopterans. Currently, for my 
PhD, I’m dealing with the whole stick 
insect order, greatly drawing from 
the experience of analysing several 
phasmid groups in the museums I 
visited as a consequence of the grant. 
Furthermore, the grant allowed me to 
gain knowledge and assurance on Or-
thoptera taxonomy and I’m now more 
prepared to work with this group, 
which I plan to do in parallel while 
keeping my main focus on phasmids. 
I hope researchers have similar fulfill-
ing experiences with the OSF.
   I could not conclude this report 
without acknowledging the crucial 
and generous support from Dr. Maria 
M. Cigliano and María Belén Cabrera 
with the OSF and Paul D. Brock with 
the PSF, for which I’m very thankful.
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Genus Species M F MHNG NMW Genus Species M F MHNG NMW

Ag. affinis X O Lam. guerini
Ag. cinerea  = Ocn. adulterina syn. j.
 = Per. grisescens syn. j. Lib. aculeata X O
Ag. rugicollis Lib. rugosa X O
 = Per. nigrogranulosus syn. j. Lib. socia X O
Ag. sexmaculata X O Lib. unidentata X O
Ani. flavomaculata Lib. venezuelica
 = Isagoras nitidus syn. j.  = Lib. secunda syn. j.

Antherice Ant. gracilis X O  = Lib. soror syn. j.
Ba. amazonica X O Lit. inconspicua X X O
Ba. brasiliensis X O Lit. submutica X O
Ba. dentatocercata X O Malacomorpha Ma. poeyi X X O
Ba. divertens X O Me. armatum X O
Ba. lobulata X O Me. iphicles X O
Br. lacteipennis X O Me. pericles X O
Br. lugubris X O Ocnophila O. integra X O
Ca. inermis X O Paraceroys Pac. quadrispinosus X O
Ca. ingenua X X O Paraleptynia Pal. fiebrigi X O
Ca. nattereri X O Par. adelphus X O
Ca. pedestris X O Par. forcipaus
Ca. sanguinolentus X O  = Par. aeruginosus syn. j.
Ca. similis X O Par. flavipes X O
Ce. baculus X O Par. rufipes X O
Ce. cristatus X X O Prexaspes Pre. quadriguttatus X O
Ce. pusillus X O Prisopus Pri. biolleyi X O

Cladomorphus Cldm. rubus X O Psp. amabile X O
Clxs. dentipes X O Psp. blanchardi
Clxs. longimanus X O  = Psp. annulipes syn. j. 
Cr. impennis X X O Psp. boliviana X X O
Cr. poeyi X O Psp. flavicorne X O
D. atropurpurea X O Psp. flavipenne X O
D. bifrons X X O Psp. marmoratum X X O
D. mamillata X O Psp. quitense X O

Ecuadoriphasma Ec. cognatum X X O Psp. rugosum flavolineata X O
Eu. imperialis X X O Psp. rugosum rugosum X X O
Eu. intermedius X O Pss. inconspicua X O

Exocnophila Ex. brevitarsata X X O Pss. olmeca X O
Globocalynda G. simplex X O Pss. parvula X O

H. emortualis X O Py. bispinosus
H. maxima X O  = Ocnoph. armata  syn. j.
H. paucispinosa X O Py. fortior X O
I. brevipes X O Py. muricatus X O
I. dentipes X O Sermyle Se. mexicana X O
I. glyptomerion Urucumania U. dentata X O
 = I. proximus syn. j. Xera Xera debilis X O
I. perillus X O Xero. canaliculatum
I. plagiatus X O  = Xero. senticosa  syn. j.
I. jurinei X O Xero. michaelis X O

Laciphorus Lac. capitatus X O

Pygirhynchus
X X O

Xerosoma
X O

Pseudophasma

X X O

Pseudosermyle

Metriophasma

Parastratocles
X O

Libethra

X X O

Litosermyle

O

Lamponius X O

Eucles

Heteronemia

Isagoras
X

Brizoides

Canuleius

Ceroys

Cladoxerus

Creoxylus

Dyme

Anisa X O

Bacteria

Agrostia
X O

X X O

Table 2. List of all Phasmida species photographed, organized by genera and valid names. Junior synonyms photographed are noted below the 
valid name. An X marks which sex was photographed and an O marks in which museum the specimens were photographed. The expression “syn. 
j.” means ‘’junior synonym’’ to indicate the invalid name.
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hose who attended the 
13th International Con-
gress of Orthopterology 
in Agadir, Morocco, were 
treated to a live perfor-
mance of Locust: The 

Opera. This 1-hour chamber opera 
told the story of the extinction of the 
infamous Rocky Mountain locust, 
Melanoplus spretus, and what the 
disappearance of this iconic species 
means for understanding our place in 
the natural world. A very fine video-
recording of an earlier performance 
along with the subtitled libretto is 
available:
Scene I: 
https://youtu.be/L_4xzj7gAjA 
Scene II: 
https://youtu.be/KyK4jQwcfcw
Scene III: 
https://youtu.be/tuq1U815e6Q
   For those who are curious about the 
rationale for writing and producing 
an opera based on a historical event 
of ecological importance, the Bulletin 
of the Ecological Society America 
published “Librettos, Sopranos, and 
Science: Communicating Ecology 
Through Opera” (https://esajournals.
onlinelibrary.wiley.com/doi/10.1002/
bes2.1730). This article included 
the results of a survey of those who 
attended the opera in Agadir. As 
the librettist, I was delighted that 
the feedback was overwhelmingly 
positive. Respondents registered their 
greatest agreement with the state-
ment that “the opera was interesting 
and thought-provoking” and strongly 
agreed that the performance effec-
tively communicated both science and 
philosophy.
   Given the evident enthusiasm 
among orthopterists for the weav-
ing together of art, history, and 
science, perhaps many will be in-
terested in viewing a very short 
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opera (18 minutes!) on another 
species, the Mormon cricket, Ana-
brus simplex (https://www.youtube.
com/watch?v=DwwHO6x0TMc; a 
more recent, if less elegantly pro-
duced, version with the music re-
written by another composer and a 
mostly new cast of singers can be 
viewed at https://www.youtube.com/
watch?v=oD_2NgyMO1M).  
   With respect to the intermingling of 
fact and faith, this opera delves into 
a famous legend of the Church of 
Jesus Christ of Latter-day Saints by 
using surrealistic characters, as might 
be inferred from the title, Miracles: 
A Mormon, a Seagull, and a Cricket 
Walk Into a Bar…. The drama re-
volves around a young Mormon who 
is struggling to reconcile historical 
and scientific information with his 
religious community’s story of how a 
flock of seagulls miraculously arrived 
in Utah to save the early settlers from 
losing their crops to an outbreak of in-
sects. My libretto explores the essence 
of myth and the nature of Nature.
   This opera addresses several 
conceptual issues: 1) myths are not 
meant to be understood literally 
(these stories tell us how we ought to 
treat nature and one another), 2) the 
wonders and mysteries of the natural 
world abound (whether or not events 

can be objectively explained, they 
can provide a source of meaning and 
inspiration), 3) ecology does not play 
favorites (humans, birds and insects 
all compete and cooperate without 
any species being privileged), 4) how 
we interpret the world depends on 
our perspective (while relativism is 
an intellectually vacuous approach, 
our interests, needs, and desires shape 
how we view phenomena), and 5) 
beauty can be as important as truth 
in our lives (aesthetic engagement 
and appreciation are vital to human 
flourishing). 
   Miracles has been performed in a 
bar, a church, an art museum, and 
on an outdoor stage. Audiences have 
responded with provocative questions 
and lively discussions about both 
religion and science (I’d be delighted 
to hear your thoughts at lockwood@
uwyo.edu). The opera makes evident 
that facts and beliefs exist in a com-
plex relationship. Whatever our reli-
gious inclinations (including none at 
all), everyone is prone to confirmation 
bias, favoring those interpretations 
of empirical evidence that accord 
with our ideas about the world. One 
might even say that facts and data are 
the handmaidens of values and fears, 
even for scientists.  

https://youtu.be/L_4xzj7gAjA
https://youtu.be/KyK4jQwcfcw
https://youtu.be/tuq1U815e6Q
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/bes2.1730
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/bes2.1730
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/bes2.1730
https://www.youtube.com/watch?v=DwwHO6x0TMc
https://www.youtube.com/watch?v=DwwHO6x0TMc
https://www.youtube.com/watch?v=oD_2NgyMO1M
https://www.youtube.com/watch?v=oD_2NgyMO1M
mailto:lockwood@uwyo.edu
mailto:lockwood@uwyo.edu
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he Training European 
Orthoptera Sound 
System (TEOSS) project 
stands at the forefront of 
modern natural history, 
building a continent-

wide network to train specialists and 
enthusiasts in the art and science of 
recording Orthoptera songs. Funded 
within the Horizon Europe TETTRIs 
program, TEOSS is a collaboration 
between leading centres in three bio-
diversity-rich Mediterranean regions: 
Iberia (Spain), Italy, and Greece—the 
heartlands of European Orthoptera 
diversity. 
   Europe hosts around 1400 Orthop-
tera species, with nearly two thirds 
being endemic to the continent, 
reflecting both ancient evolutionary 
radiations and the conservation sig-
nificance of the region. Documenting 
their voices is critical: sound-based 
identification has emerged as a revo-
lutionary advance in taxonomy and 
field ecology, enabling wider public 
participation and allowing detection 
of elusive species through their dis-
tinctive calls. 

A Pan-Mediterranean Training 
Network
   Unlike traditional survey projects, 
TEOSS is fundamentally a train-
ing initiative, aiming to build capac-
ity across Europe for high-quality 
Orthoptera sound recording. The 
program is anchored by five major 
field workshops, hosted in the three 
Mediterranean peninsulas, where the 
richness of Orthoptera endemism is at 
its peak:
TEOSS 1: Verona, Italy (2024). 
TEOSS 2: Sierra de la Demanda, 
Spain (2024).
TEOSS 3: Serranía de Cuenca, 
Spain (2025).
TEOSS 4: Konitsa & Epirus, 
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Greece (2025). 
TEOSS 5: Expedition in Andalucía 
– Sierra Nevada & Sierras Béticas, 
Spain (2025).
   Training participants—profes-
sional biologists, students, and skilled 
amateurs—receive hands-on instruc-
tion from top European experts such 
as Baudewijn Odé and Filippo Bu-
zetti. These trainers introduce practi-
cal protocols, from field microphone 
deployment to stratified night/day 
sampling and standardized metadata 
collection. 
   TEOSS operates as a dynamic cycle 
of concise training sessions—includ-
ing conferences, practical field work, 
and laboratory analysis of sound 
recordings. With each turn of the 
cycle, participants strengthen their 
practical skills and are introduced to 
new concepts and techniques. Regu-
lar exchanges between students and 
teachers are important to solve issues 
and increase commitment to the sur-
vey protocol. This ongoing, modular 
approach allows trainees to continu-
ally expand their knowledge, ensur-
ing that every event builds upon the 
last and brings fresh ideas. We also 
learn the use of major biodiversity 
platforms including Xeno-canto and 
Observation.org to keep the records 
for public legacy. 

TEOSS 1: Verona, Italy
   In Verona, the TEOSS journey be-
gan right after the European Congress 
on Othoptera Conservation (ECOC 
IV, Rovereto, Italy), with a workshop 
organized by the World Biodiversity 
Association (WBA). Participants 
learned how to record, annotate, and 
analyze grasshopper and bush-cricket 
calls using modern audio software 
and online tools. Mediterranean 
and Alpine valleys provided varied 
soundscapes, showcasing the acoustic 

richness of Italian Orthoptera. Beyond 
the technical, the workshop fostered 
connections between institutions and 
generations, setting standards for 
teamwork in later events. 

TEOSS 2: Sierra de la Demanda, 
Spain
   The Sierra de la Demanda work-
shop delved into Iberian uplands 
known for diverse Ensifera and 
Caelifera. The training syllabus 
explored field techniques to maxi-
mize detection of both diurnal and 
nocturnal taxa. Sound recognition 
proved especially powerful for cryptic 
and ultrasonically stridulating bush-
crickets, underscoring the advantage 
that acoustic training provides for 
comprehensive biodiversity monitor-
ing. The cohort included Spanish and 
international attendees, reinforcing 
cross-border scientific ties. 

TEOSS 3: Serranía de Cuenca, 
Spain
   High in the mountains of Cuenca, 
the third workshop continued TEO-
SS’s mission, combining field record-
ing with systematic data management. 
The group prioritized skills for captur-
ing and uploading field recordings, 
integrating them with photographic 
and geolocation metadata. The col-
laborative spirit flourished, with 
Spanish experts and guests working 
side-by-side in habitats ranging from 
pine forests to highland pastures. This 
event highlighted nocturnal training 
sessions where participants learned to 
recognize and record the full range of 
sound-producing Orthoptera present. 

TEOSS 4: Konitsa & Epirus, 
Greece
   This Summer School was orga-
nized by prof. Kiki Kati and her team 
(Ioannina University) at the Educa-
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tional Center for the Environment and 
Sustainability of Konitsa. Erpirus 
marked the eastward expansion of 
TEOSS, home to unique Balkan en-
demics and Mediterranean elements. 
This event emphasized skill-building 
in recording species with ultrasonic 
and complex songs, vital for bush-
cricket diversity. A wide range of 
nationalities was present at the work-
shop strengthening Mediterranean-
wide collaboration in Orthoptera 
acoustic science. 

TEOSS 5: Sierra Nevada & Sierras 
Béticas Expedition
   By contrast, TEOSS 5 was deliber-
ately designed as an expedition-style 
event. Focused on the southern en-
demics of Spain, participants explored 
a succession of ecological zones, 
combining high-altitude crioromedi-
terranean habitats and lowland val-
leys. Experts and trainees documented 
remarkable diversity, including 80+ 
species, with a record number of field 
recordings deployed to Xeno-canto. 
This “targeted strike” illustrated the 
cumulative power of the training 
model: most team members had been 
previously trained in earlier work-
shops, leading to exceptionally high 
data yield and methodological refine-
ment. 

Collaborative Innovations and App 
Development
   Collaboration is TEOSS’s back-
bone. The workshops consistently 
attract leading names in Orthopterol-
ogy—Julien Barataud and others—
who work alongside next-generation 
biologists and local naturalists. Cross-
country teamwork, especially between 
Spain, Italy, and Greece, accelerates 
transfer of protocols and supports 
taxonomic consistency across regions. 
Some of the most beautiful moments 
were the gathering of young Euro-
pean orthopterologists who could 
share their passion and enjoy a travel 
abroad to learn science and have fun 
altogether. We believe this is the true 
nature of Europe and we are proud to 
make it possible thanks to TETTRIS.
A major technical advance is the 
sound recording mobile app, that is 
being developed by Burooj Ghani 
at Naturalis Biodiverty Center 
(Netherlands). TEOSS workshops 
served as testbeds for the Beta model, 
integrating real-time sound upload, 
automated metadata, and direct links 
to biodiversity databases. This in-
novation is set to democratize field 
recording, empowering professionals 
and citizen scientists alike to contrib-
ute confidently to Europe’s growing 

orthopteran sound archive.

The Science and Significance of 
Sound Recognition
   Sound recognition—both by ear and 
via machine learning—is revolution-
izing natural history. TEOSS supports 
development for species ID based 
on audio, closing the gap between 
expert taxonomy and citizen science. 
High-quality training ensures the 
community can generate robust refer-
ence recordings for further algorithm 
development. 
   With approximately 1400 Europe-
an species of which over 900 produce 
sound many endemic and threatened, 
the ability to train participants to 
reliably detect and record Orthoptera 
is an essential leap forward. TEOSS 
has shown that embedded, field-based 
training yields not just better data, 
but stronger networks—ensuring the 
future of European orthopterology is 
collaborative, interdisciplinary, and 
sonically enriched.

   This project has received funding 
from the European Union’s Horizon 
Europe Research and Innovation pro-
gramme within the framework of the 
TETTRIs Project funded under Grant 
Agreement Nr 101081903.

By HOJUN SONG
School of Life Sciences, Arizona State University

Tempe, AZ, USA
hojun.song@asu.edu

Recap of the Cricket Course 2025 in Costa Rica

mong all animals, insects 
show unparalleled diver-
sity in hearing and sound 
production. Of all insects, 
the orthopteran subor-
der Ensifera comprises 

more than 15,000 described species, 
including familiar singing insects, 
such as crickets and katydids, as well 
as interesting non-singing insects like 
cave crickets and weta. This subor-
der represents the most species-rich 
lineage that utilizes acoustic signals 
as its primary mode of communica-
tion. Nevertheless, there has been no 

AAA
platform in North America to provide 
structured, hands-on training in the 
identification, ecology, behavior, and 
bioacoustics of these amazing in-
sects. Therefore, as part of the Na-
tional Science Foundation grant titled 
“NSFDEB-NERC: Multidisciplinary 
approach to bioacoustics: Integrat-
ing phylogenomics, biophysics, and 
functional genomics to unravel the 
evolution of hearing and singing in 
katydids, crickets, and allies” (DEB-
1937815), we have assembled a team 
of currently active specialists to create 
and offer a unique workshop called 

“THE CRICKET COURSE.” We 
offered the first one in 2023 at the 
beautiful Archbold Biological Sta-
tion (ABS) near Lake Placid, Florida, 
which was highly successful. This 
year, we offered a 7-day workshop 
(June 30-July 6, 2025) at the Soltis 
Center for Research and Education in 
Costa Rica, exposing participants to 
a tropical setting where the diversity 
of Ensifera is remarkable. The Soltis 
Center is also where I have taught my 
study abroad course in field entomol-
ogy for many years, so it was logisti-
cally easier to organize the course 
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here. 
   The instructors for the CRICKET 
COURSE 2025 were myself and 
Brandon Woo from Texas A&M Uni-
versity, who specializes in systemat-

ics, Dr. Fernando Montealegre-Z and 
Lewis Holmes from the University of 
Lincoln (U.K.), who specialize in bio-
acoustics, and biophysics, Dr. Nathan 
Bailey and Dr. Benito Wainwright 

from the University of St. Andrews 
(U.K.) who specialize on behavioral 
genetics and mating biology, and Dr. 
Piotr Naskrecki from the E.O. Wilson 
Biodiversity Laboratory at Gorongosa 
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National Park, Mozambique, who 
specializes in katydid taxonomy and 
macrophotography. My graduate 
student Jackson Linde served as a TA. 
We had 15 participants, mostly from 
the U.S., but also from the U.K., Italy, 
South Korea, and Canada. The partici-
pants primarily consisted of graduate 
students, as well as an undergraduate 
student, a postdoctoral researcher, 
amateurs, and other professionals. 
   June 28th was the travel day for the 
instructors. Brandon, Jackson, and I 
traveled together from Texas to San 
Jose, Costa Rica. At the airport, we 
met up with the other instructors and 
all took a shuttle together to the Soltis 
Center, arriving that evening. 
   On June 29th, I returned to the San 
Jose airport to pick up all 15 par-
ticipants who had traveled separately 
from various locations. We traveled 
back to the Soltis Center, arriving in 
the evening. After the rooms were 
assigned, the Soltis Center’s subdi-
rector, Ronald Vargas, gave a safety 
orientation and an introduction to the 
Center. The participants were already 
buzzing with excitement to start col-
lecting, so we set up a light trap. We 
quickly discovered many different 
katydid species on the first day.
   Day 1 (June 30th). Our first full 

day began with a guided hike on the 
rainforest waterfall trail at the Soltis 
Center. The weather was beautiful, 
and for many participants, this was 
their very first time being exposed to 
a tropical rainforest. It was a fantastic 
experience for them, as they saw not 
just various insects, but also tropical 
plants and frogs, and they had a great 
time collecting specimens and taking 
photos. In the afternoon, we moved 
into the classroom for a lecture on the 
taxonomy and phylogeny of Ensifera. 
Jackson gave a talk on phylogeny, 
which was followed by my lecture on 
taxonomy. After the lecture, we had a 
hands-on lab. We had microscopes set 
up, and the students used an identi-
fication key to learn how to identify 
different families and subfamilies of 
Ensifera. They worked with the speci-
men collection already at the Soltis 
Center, which was built from my pre-
vious study-abroad courses. After din-
ner, we then went on a guided night 
hike into the rainforest. The collecting 
was fantastic; we found a variety of 
katydids and crickets.
   Day 2 (July 1st). The day began 
with a master class on the diversity 
of Costa Rican Ensifera led by Piotr. 
He went over every single group in 
incredible detail, accompanied by 

amazing photos and fascinating natu-
ral history stories, giving the students 
a deep dive into the local fauna. In 
the afternoon, Nathan gave a lecture 
on the ecology and natural history of 
Ensifera. Following his talk, he and 
Benito introduced a clever experiment 
on a masquerade. We divided the par-
ticipants into small groups. Their task 
was to attach paper cutouts of leaf-
mimicking katydids in different colors 
(“fake katydids”) to vegetation along 
trails. This was a variation of a classic 
experiment on the effectiveness of 
masquerade against vertebrate preda-
tors. In the evening, we spent more 
time collecting nocturnal ensiferans. 
   Day 3 (July 2nd). In the morning, 
the participants were divided into 
several groups to conduct a behav-
ioral experiment by placing the fake 
katydids on trees. We used green 
playdough to document bite marks 
incurred during the trial. After setting 
up the experiment, we returned to the 
classroom, and Brandon gave a lec-
ture on the various online resources 
available for ensiferan research. This 
was immediately followed by a prac-
tical lab session, where participants 
learned the essential skills of field 
collection, including killing, pinning, 
evisceration, and stuffing insects 
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properly. The entire afternoon was 
dedicated to the fascinating topic of 
bioacoustics. Fernando gave a lecture 
on sound production and analysis, 
followed by a lab where everyone 
had the opportunity to practice with 
sound-recording equipment. He 
brought some incredible tools to dem-
onstrate complex concepts. He used 
an acoustic levitator to help everyone 
visualize sound waves, which was 
amazing to see. At night, the partici-
pants were given an Echometer ultra-
sonic microphone to record katydid 
sounds and learned how to analyze 
recordings on their computers. 
   Day 4 (July 3rd). We took a field 
trip to the nearby Pocosol Biological 
Station, located in the Cloud Forest. 
The trip was fantastic, but it rained 
heavily that day, and people got quite 
soaked. Despite the downpour, we 
were still able to hike and explore the 
area. The night collecting was particu-
larly rewarding; we saw many inter-
esting katydids and king crickets that 
we wouldn’t have found otherwise.
   Day 5 (July 4th). We took another 
deep dive into bioacoustics, focus-

ing on hearing, led by Fernando. He 
didn’t just lecture, but brought some 
incredible tools to demonstrate com-
plex concepts. He brought 3D-printed 
models of insect trachea and tympana 
to clearly demonstrate the biome-
chanics of hearing and how pinnae 
can help detect bat echolocation. In 
the afternoon, we retrieved the fake 
katydids from the trails. We learned 
that the playdough was water-soluble, 
which affected our data generation, 
but the exercise was quite interest-
ing. The afternoon was an open lab 
session where participants could 
work on identifying their specimens, 
recording sounds, or taking pictures. 
It was incredible to see how many 
accomplished photographers were in 
the group; they were able to capture 
stunning images and share their tech-
niques with each other.
   Day 6 (July 5th). This was a more 
unstructured day designed for explo-
ration and personal projects. We orga-
nized a day-hike for more collecting, 
but otherwise, it was an “open day for 
figuring things out.” This provided 
students with the opportunity to truly 

engage with the material and the 
environment. 
   Day 7 (July 6th). On our last full 
day, the morning lecture focused 
on outreach and interdisciplinary 
research, where we developed bioin-
spired designs, inspired by Ensifera. 
It was a fun exercise to think outside 
the box and think about some real-life 
applications inspired by the ensiferan 
insects. In the evening, we all went 
into downtown La Fortuna to experi-
ence the local town and get souvenirs, 
followed by a final group dinner to 
celebrate a successful week. It was a 
wonderful way to end the course.
   Overall, the second CRICKET 
COURSE was a resounding success, 
and the students became much more 
knowledgeable about Ensifera. The 
Soltis Center was a fantastic place 
to host this Course, with unlimited 
access to diverse natural areas where 
many crickets and katydids were 
abundantly present. We hope to offer 
the CRICKET COURSE regularly, 
and hopefully, we will choose another 
exciting venue for amazing educa-
tional experiences.

By CARLOS E. LANGE 
Comisión Investigaciones Científicas Provincia Buenos Aires (CICPBA)

Centro de Estudios Parasitológicos y de Vectores (CEPAVE)
Universidad Nacional La Plata (UNLP) – CONICET

La Plata, ARGENTINA
carlosl@cepave.edu.ar

In Memoriam: Dr. John Edward Henry (1932–2025)
Past President of the Orthopterists’ Society (1982–1985) and a Global Pioneer in 

Grasshopper-Locust Pathology and Microbial Control

t is with deep sadness that we 
mark the passing of Dr. John 
Edward Henry, a foundational 
figure in insect pathology and 
a true pioneer in the micro-
bial control of acridid pests. 

Dr. Henry passed away on June 30, 
2025. As the third President of the 
Pan American Acridological Society 
(PAAS) (1982-1985), he played a piv-
otal role in shaping the society’s fu-
ture. During his presidency, he led the 
transformation of that regional body 
into what would become our current 
Orthopterists’ Society, a visionary 
move that elevated the organization 

III
to global stature and 
set the stage for its 
continued growth 
and scientific im-
pact.
   John’s distin-
guished career was 
based primarily at 
the USDA’s Range-
land Insect Labora-
tory and Montana 
State University in 
Bozeman, Montana, 
U.S.A. At a time 
when chemical con-
trol was the dominant 

John Henry in his early days
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paradigm for managing grasshopper 
and locust populations, John had the 
foresight to pursue environmentally 
sustainable alternatives. His tireless 
field research in the western U.S., 
coupled with meticulous laboratory 
investigations, culminated in the 
selection and registration of Parano-
sema (=Nosema) locustae in 1980. 
This remarkable microsporidium (still 
the only one ever registered for pest 
control) remains a cornerstone of 
integrated grasshopper management, 
valued for its ecological safety and 
practical effectiveness.
   John’s scientific contributions 
helped establish P. locustae as a mod-
el for microbial biocontrol because 
it showed a wide host range among 
acridids, efficient horizontal and 
vertical transmission, moderate but 
cumulative virulence, and persistence 
in field conditions. He tackled practi-
cal barriers with characteristic ingenu-
ity, devising in vivo mass-production 
methods and bait-based delivery 
strategies that made biological control 
both feasible and scalable.
   The impact of John’s work reached 
far beyond North America. His 
research inspired programs and 
pathogen discovery efforts across 
continents: in China, India, West 
Africa, Canada, Argentina, Australia, 
and elsewhere. His influence ex-

tended well beyond his publications. 
John was known for his charismatic 
personality, cross-cultural fluency, and 
exceptional capacity for mentorship. 
He was an insightful problem-solver, 
a tireless and persuasive leader, and a 
generous colleague whose enthusiasm 
for science was contagious.
   Among his many international col-
laborations, John held a special affec-
tion for Argentina and the long-stand-
ing partnership with his colleague and 
friend Dr. Ricardo Ronderos. Their 
relationship began in December 1976 
at the founding PAAS meeting in San 

Martín de los Andes, Patagonia, an 
event that marked the beginning of a 
decades-long friendship and scientific 
collaboration.
   On a personal note, I owe much of 
my own scientific path to John. His 
early mentorship was instrumental 
in shaping my career, not only in 
terms of research training, but also in 
modeling how to work with integrity, 
purpose, and care. Whether conduct-
ing field and lab work in Montana 
and Wyoming, or in distant places 
like Cape Verde and Madagascar, 
time spent with John was always both 
intellectually enriching and person-
ally rewarding. I recall with particu-
lar pride our joint efforts collecting 
Mormon crickets in Wyoming and 
migratory locusts in Madagascar, 
experiences that led to the discovery 
and description of two other unusual 
microsporidia: Heterovesicula cow-
ani and Johenrea locustae, the latter 
named in John’s honor.
   John Henry’s legacy lives on 
through the continued use of P. locus-
tae, through the many scientists he 
mentored and inspired, and through 
the high standard he set for ethical 
and ecologically mindful science. The 
Orthopterists’ Society remembers and 
honors a pioneering entomologist, 
a devoted mentor, and a true global 
ambassador of our field.

John Henry and Jerry Onsager in the field

John Henry formulating microbial control agents against grasshopper pests.
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Editorial
By HOJUN SONG

Editor, Metaleptea
hojun.song@asu.edu

 am finalizing this issue in my 
new office at the Arizona State 
University Biocollections in 
Tempe, Arizona. This past sum-
mer was particularly hectic for 
me. Due to my new job, my 

family had to relocate from Texas to 
Arizona. It was remarkable how much 
stuff we had accumulated over the 
past decade. We also put our house on 
the market, so coordinating packing, 
house-showing, and moving was all 
very tedious. In mid-June, my family 
and I left College Station to start the 
next phase of our lives. After about 
2 weeks of settling in, I traveled to 
Costa Rica to run the Cricket Course. 
This was my second time running this 
course, and having a group of like-
minded folks all focused on katydids 
and crickets at a fantastic tropical 
location was quite magical. After the 
Cricket Course was over, I stayed in 
Costa Rica for another three weeks 
to run my last study-abroad course. 
I developed this course in 2017 and 
have continuously offered it at the 
Soltis Center for Research and Educa-
tion, which is owned by Texas A&M 
University. This time, Spence Behmer 
and Greg Sword joined the course as 
co-instructors, and we had a fantastic 
time together. To think that it was the 
last time that I would teach this course 
was a bit sad, but I am happy that it 
will continue to run under the capable 
hands of Spence and Greg.
   I returned to Texas at the end of 
July and had only a few days to clean 
my office and lab. Then, I rented a 
26-foot Penske truck to move my lab, 
including six freezers full of DNA-
grade specimens. I was able to drive 
from College Station to Tempe in two 
days.
   My new position started on August 
1. I quickly realized that this job was 
actually three people’s jobs wrapped 
into a single position. Due to my 
administrative role, I am constantly 

attending non-stop meetings with up-
per administrators, staff members, and 
other researchers within and outside 
ASU. I left four graduate students at 
Texas A&M, so I have to remotely 
supervise them while setting up a new 
lab here. This position is quite chal-
lenging and emotionally draining, but 
I remain very excited. The prospect 
of developing a world-class locust 
facility here, in collaboration with the 
Global Locust Initiative, is also thrill-
ing.
   This issue of Metaleptea is another 
solid issue with several articles and 
contributions. Our society is vibrant 
and strong. I am also very excited 
about the upcoming ICO in Patagonia. 

It will be an opportunity to look back 
and see how much we have grown 
as a society, and I look forward to 
meeting many young orthopterists in 
person!
   I want to thank our Associate Editor, 
Derek A. Woller, for his continued as-
sistance in the editorial process during 
his busy schedule.
     To publish in Metaleptea, please 
send your contribution to hojun.
song@asu.edu with a subject line 
starting with [Metaleptea]. The next 
issue of Metaleptea will be published 
in January of 2026, so please send me 
the content promptly. I look forward 
to hearing from you soon!
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