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DSA News

president’s repOrt

Gratefulness and Wishes
By Melissa Sanchez-Herrera

This year has been both a weird and an interesting year 
at the same time. The pandemic turmoil of 2020 is 
almost a blur in our heads, however, the DSA was 

still able to organize a significant number of new activities to 
keep our membership connected. So, looking back I think 
these stressful moments allow our society to reinvent itself 
and keep the spirit of our beloved odes alive. We arranged 
five interesting DSA Virtual Lectures, which you can find 
on our YouTube Channel. We tried to make them accessible 
by providing live closed captions in multiple languages. We 
know we still need to become better at this but we tried our 
best. We hope, at some point, to provide the transcripts for 
each of the lectures on our website as well. It was fun to learn 
about biodiversity, citizen science, Odonata Central, fossils, 
and nymph anatomy. Big thanks to each one of the lecturers 
for their time and effort, it was a blast to have you. We will 
launch the 2022 DSA Virtual Lecture Series in the coming 
weeks and we hope to have a whole new and diverse list of 
speakers.

The Odolympics is an extremely fun initiative that has 
received a lot of attention from odonate enthusiasts across 
the Americas. At the moment we are in the middle of the 
second half of the 2021 Odolympics, which focuses on the 
fauna of the southern hemisphere. Looking for nymphs 
in the northern hemisphere might be fun if there are no 
adults on the wing where you live in December. We are 
looking forward to seeing what the data shows and I really 
hope these events grow overtime. The more naturalists and 
enthusiasts that participate in these fun, week-long collecting 
challenges, photography contests, and (most importantly) ode 
observations –– the better our data will be. Maybe one day we 
can go global. This initiative would not be possible without 
the work and collaboration of the executive committee, our 
social media team, editors, the Odonata Central team, our 
south american sister society, the Sociedad de Odonatología 
Latinamericana, and the participants. Thank you all for 
making this crazy idea possible! 

The Species of the Month blog is also a wonderful platform 
to share stories about our favorite species. We hope that you 
are able to read about the adventures and experiences and 
learn about some wonderful odonate species. Thank you to 
Cindy Crosby, for taking on this task. Thank you to all the 
authors for sharing pieces of yourselves. To our translators, 
Diogo Vilela, Cristian Mendoza, Juliana Sandoval, and Pierre 
Deviche, thank you so much for your help and time. Thank 
you to our webmaster for putting these together so we can 
read them on our website –– we will keep this blog alive, so 
keep checking our website after the 15th of each month!

Moreover, the ARGIA Newsletter is still going strong, 
with interesting pieces about an array of topics, education, 
diversity, and photographs. Thank you Amanda, you are a 
stellar editor-in-chief. We were able to support two great 
research projects with our DSA research grants, so students 
or enthusiasts interested in research have a look at the call for 
2022 in this issue. We hope to see you all participating in any 
and all of these DSA-sponsored activities next year. We will 
keep you updated about the DSA Annual Meeting through 
our website and social media. 

Lastly, I would like to acknowledge our former Vice 
President for Latinamerica, Dr. Rodolfo Novelo Gutierrez, 
who served this society since its creation –– I can only say 
THANK YOU for your commitment and help throughout 
all the years! And I would like to welcome Dr. Adrian 
Trapero, from Cuba as the current Vice President for the 
Latinamerican region –– we are extremely happy to have you 
on the board and cannot wait to work with you! 

THANK YOU to all our members for your continued 
support, without it we would not be able to make all of these 
initiatives happen! 

Wishing you the best holiday dragonfly season and superb 
2022 full of damselflies to all of you! 

Melissa Sánchez Herrera, the DSA president, is an associate 
researcher in the biology program at El Rosario University 
in Bogotá, Colombia. She is currently writing manuscripts 
related to her work among the Neotropical banner damselflies 
(Polythoridae), and going out to the field to perform eDNA 
protocols for Neotropical odonates. She can be reached at melsanc@
gmail.com or on Twitter at @melsanc. For more information 
about Melissa’s research, please visit www.polythore.com.

https://youtube.com/playlist?list=PL45FhKt10WjQXIAYRT3kM7en-hB75NnCL
https://youtu.be/x7QD6eTPGmU
https://youtu.be/tLlAe6paPvs
https://youtu.be/BtpCszbomr8
https://youtu.be/lMaqGjuOxpc
https://youtu.be/mX6hTvlc4Fg
mailto:melsanc%40gmail.com?subject=
mailto:melsanc%40gmail.com?subject=
https://twitter.com/melsanc
http://www.polythore.com
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DSA News

infOrme del presidente

Agradecimiento y Anhelos
Por Melissa Sanchez-Herrera

El 2021 ha sido un año extraño e interesante al mismo
tiempo. La incertidumbre pandémica del 2020 es casi
un borrón en nuestras mentes, aun así la DSA pudo

organizar una cantidad significativa de nuevas actividades 
para mantener conectados a nuestros miembros. Así que, 
mirando hacia atrás, creo que en estos momentos de tensión, 
hicieron que nuestra sociedad se reinventará y mantuviera 
vivo el espíritu de nuestras queridas odonatos. Organizamos 
cinco interesantes conferencias virtuales de la DSA, que ahora 
puedes encontrar en nuestro canal de YouTube. Intentamos 
hacerlas accesibles proporcionando subtítulos en directo en 
varios idiomas. Sabemos que todavía tenemos que mejorar en 
este aspecto, pero nos esforzamos al máximo para lograrlo. 
Esperamos que en algún momento podamos ofrecer también 
las transcripciones de cada una de las conferencias en nuestro 
sitio web. Pero, fue divertido aprender sobre biodiversidad, 
ciencia ciudadana, Odonata Central, fósiles, y anatomía de 
ninfas. Muchas gracias a cada uno de los conferenciantes 
por su tiempo y esfuerzo. Fue un placer contar con ustedes. 
Lanzaremos la nueva Serie de Conferencias virtuales de la 
DSA 2022 en las siguientes semanas y esperamos tener una 
lista de participantes totalmente nueva y diversa para este año 
que viene!

Las Odolimpiadas es una iniciativa muy divertida que 
atrajo mucha atención de los entusiastas de los odonatos a 
través las Américas. En este momento estamos en medio de 
la segunda mitad de las Odolimpiadas 2021, que se enfoca 
en la fauna del hemisferio sur. Buscar ninfas en el hemisferio 
norte puede ser divertido si no hay adultos en el ala donde 
vives en diciembre. ¡Esperamos ver lo que muestran los datos 
y realmente espero que estos eventos crezcan con el tiempo! 
Entre más naturalistas y entusiastas participen serán mucho 
más divertidas estas semanas de retos de colecta, concursos de 
fotografía y, lo más importante, observaciones de odonatos. 
¡Tal vez un día podamos llegar a ser globales! Esta iniciativa 
no sería posible sin el trabajo y la colaboración del comité 
ejecutivo, nuestro equipo de redes sociales, editores, el equipo 
de Odonata Central,  el apoyo de la Sociedad Latinoamericana 
de Odonatología SOL y los participantes. ¡Gracias a todos por 
hacer posible esta loca idea! 

El blog de la Especie del Mes es también una maravillosa 
plataforma para compartir historias sobre nuestras especies 
favoritas. Esperamos que puedan leer sobre las aventuras, 
experiencias y aprender sobre algunas maravillosas especies 
de odonatos. Gracias a Cindy Crosby, por liderar esta tarea. 
A todos los autores por compartir un pedazo de ustedes en 
los escritos  y a nuestros traductores, Diogo Vilela, Cristian 
Mendoza, Juliana Sandoval y Pierre Deviche, ¡muchas gracias 
por su ayuda y tiempo. A nuestro webmaster por reunirlos 
para que podamos leerlos –– mantendremos vivo este blog, así 
que sigan consultando nuestra página web después del día 15 
de cada mes.

Además, el Boletín ARGIA sigue en marcha, con 
interesantes artículos sobre diversos temas, educación, 
diversidad y fotografías. Gracias Amanda, eres una editora 
en jefe estelar.  Hemos podido apoyar dos grandes proyectos 
de investigación con nuestras becas de investigación de la 
DSA, así que los estudiantes o entusiastas interesados en la 
investigación busquen la convocatoria que está justo en este 
número.  Esperamos verlos el próximo año participando 
en cualquiera de las actividades que patrocina la DSA. Los 
mantendremos informados sobre la Reunión Anual de la DSA 
a través de nuestra página web y de las redes sociales. 

Por último, me gustaría hacer un reconocimiento a nuestro 
anterior Vicepresidente para América Latina, el Dr. Rodolfo 
Novelo Gutiérrez, quien ha servido a esta sociedad desde 
su creación –– sólo puedo decir GRACIAS Rodolfo por tu 
compromiso y ayuda a lo largo de todos los años ––  Y me 
gustaría dar la bienvenida al Dr. Adrián Trapero de Cuba, 
como actual Vicepresidente para la región latinoamericana –– 
estamos muy contentos de tenerlo en la junta directiva y no 
podemos esperar a trabajar contigo. 

GRACIAS a todos nuestros miembros por su continuo 
apoyo, ¡sin él no podríamos llevar a cabo todas estas 
iniciativas! 

¡Les deseamos las mejores fiestas y navidades de libélulas y 
un magnífico 2022 lleno de damiselas para todos ustedes! 

Melissa Sánchez Herrera, presidente de la DSA, es una 
investigadora asociada al programa de Biología de la 
Universidad del Rosario en Bogotá, Colombia. Actualmente, se 
encuentra escribiendo manuscritos acerca de sus líbelulas favoritas 
Polythoridae, además de salir a campo a realizar protocolos de 
ADN ambiental de odonatos Neotropicales. La puedes contactar 
en el correo electrónico melsanc@gmail.com o en Twitter en  
@melsanc. Para más información acerca de las investigaciones 
de Melissa visita su página web www.polythore.com.

https://youtube.com/playlist?list=PL45FhKt10WjQXIAYRT3kM7en-hB75NnCL
https://youtu.be/x7QD6eTPGmU
https://youtu.be/tLlAe6paPvs
https://youtu.be/BtpCszbomr8
https://youtu.be/lMaqGjuOxpc
https://youtu.be/mX6hTvlc4Fg
https://youtu.be/mX6hTvlc4Fg
mailto:melsanc%40gmail.com?subject=
https://twitter.com/melsanc
http://www.polythore.com


at the lake and went through a few 
different samples. I wasn't able to stay 
out much longer because my hands 
started to go numb from the cold water. 
I'm hoping to get out one more time 
this Odolympics and I hope you are 
able to get out and see some odes – no 
matter where you live. 

Amanda Whispell, the editor-in-chief 
of ARGIA, is busy writing manuscripts 
related to her work on color change in 
Argia apicalis (Blue-fronted Dancer), 
doing science outreach, and creating 
scientific art. She can be reached at 
editor@dragonflysocietyamericas.org or on 
Twitter at @AmandaWhispell. For more 
information about Amanda’s research 
visit www.amandawhispell.com.

photo in Fig. 1), ostracods, Daphnia 
spp, isopods, and amphipods –– all of 
which are freshwater crustaceans. There 
were heaps of bryozoan statoblasts 
(Fig. 2), which are dormant, rugged 
little masses of cells that are extruded 
by freshwater Bryozoa as a means 
of ensuring the colony's DNA will 
survive the winter. I also found a few 
non-odonate insects, including several 
chironomid (midge) larvae, other 
Diptera larvae, and one mayfly nymph. 

I did not come across a huge range of 
odonate diversity and I didn't find any 
Anisoptera. All of the odes I found were 
Zygoptera in the family Coenagrionidae 
(Fig. 1), the narrow-winged damselflies. 
As a person who studies damselflies and 
who finds them irresistible and full of 
character (Fig. 3) –– this did not keep 
me from enjoying myself. I took quite 
a lot of photos and a few videos of 
the nymphs swimming around in my 
white tray. In this particular situation 
I did not bring my DSLR camera 
with me, instead making do with my 
mobile phone and a clip-on macro lens. 
Although the quality of these photos 
is not the best I'm still happy to have 
captured a little bit of my afternoon and 
it is a good option if you cannot afford 
a DSLR. 

I spent about an hour and a half 

DSA News

nOte frOm the editOr 

By Amanda Whispell

Happy winter from the north 
eastern United States –– in 
Pennsylvania to be exact. It is 

starting to get rather cold here, which 
meant my options for oding during this 
week's Odolympics were more than 
a little restricted. No adult odes have 
been around for weeks but I was still 
able to get out to Nockamixon State 
Park, in Bucks County, Pennsylvania, 
and do a bit of nymphing. 

I took a few netfuls of debris from 
the side of the lake and popped it into 
the container I use for viewing –– it 
is a old pie transport container that is 
now far too embedded with mud to be 
used to store pie. I like this container 
because it is white (it is much easier to 
see the nymphs if you use a white dish) 
and this one is a bit deeper than your 
traditional white sorting trays, which 
means you can still walk around with it 
once it is filled with water. This mobility 
is especially useful when the temperature 
is only 4ºC and you have to chase the 
sun to stay warm. 

Most of my hauls were filled with 
copious amounts of cyclopoid copepods 
(primarily Cyclops spp.; two pregnant 
cyclopoids can be seen above the 
abdomen of the nymph in leftmost 

December Nymphing in Pennsylvania

Figure 1. Three of the coenagrionid nymphs I caught at Nockamixon State Park on 11 
December 2021 – (left) Ischnura spp, (middle) family Coenagrionidae, (right) Enallagma spp.

Figure 3. Ischnura spp. – one of the cheekier 
nymphs I caught at Nockamixon State Park 
on 11 December 2021. 

Figure 2. Freshwater bryozoan statoblasts in 
Nockamixon State Park in June 2021. 

mailto:editor%40dragonflysocietyamericas.org?subject=
https://twitter.com/AmandaWhispell
http://www.amandawhispell.com
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The DSA Odonate Research Grant Program awards small grants (up to $1000) to help pay expenses for odonate 
research in the DSA focal region (New World). Last year, three awards were made; please see ARGIA Vol. 32, No. 
2, p. 1 (March 2020) for more information. A committee (Nancy McIntyre [chair], Steve Collins, Chris Hill) will 

evaluate grant proposals for 2022 on the basis of scientific importance, feasibility, and clarity. 

Frequently Asked Questions

Q. Who is eligible to apply for a grant?
A. Any member of the DSA is eligible. (For non-United States-based grant recipients, the DSA will use Paypal and cover the 
modest international payment transfer fee.) 

Q. Can a person who has received a DSA grant in the past be eligible in the future? 
A. Yes, as long as the obligations outlined below are met for each grant. 

Q. How much can be requested, and how many grants will be awarded?
A. The maximum amount that can be requested is US $1000. We will dispense no more than $3000/year, so the number of 
awards each year will depend on the number of meritorious proposals received and the amounts requested by those proposals. 

Q. How will the funds be awarded, and are there any restrictions on what can be covered?
A. Awards will be made by Paypal. Because the DSA is a non-profit organization, awards cannot be used for salary (can only 
be used for travel, services, supplies, or equipment).

Q. What obligations are associated with receiving a grant?
A. Awardees must submit a progress report to the DSA Executive Committee within two years of the grant award; failure to 
do so will render the recipient ineligible for any future DSA grants. Awardees are strongly encouraged to give a presentation at 
a DSA meeting or submit a paper to ARGIA or the Bulletin of Odonatology (or an appropriate peer-reviewed scientific journal) 
within two years of project completion. 

Q. What makes for a successful proposal?
A. Past grants that have received funding have had a compelling argument about the broad importance of the proposed work, 
clearly articulated objectives, and a plan of work that was appropriate towards meeting those objectives. For applicants for 
whom English is not their native language, we strongly suggest having your proposal proof-read prior to submitting it. We will 
provide feedback to each proposal that was not recommended for funding. 

Q. How can I donate to the DSA Odonate Research Grant Program?
A. Please contact the DSA Treasurer at treasurer@dragonflysocietyamericas.org. Thank you for your support of this program, 
which is made possible by donations from our members!

Q. How can I apply?
A. New for 2022! Fill out the Grant Application Form online (Google Forms document) at https://tinyurl.com/z78rhjsb 
before 1 February 2022. You will receive an email acknowledgment that your proposal was received.

Important notes: (1) Applications must be in English. (2) Some answers in the Google Forms document have character 
limits (letters, spaces, and punctuation); these will be clearly indicated. (3) Please note that you will be unable to edit your 
application once it is submitted. 

For questions, please contact dsaresearchgrants@dragonflysocietyamericas.org.

All participants will be notified by 31 March 2022 whether or not they will be awarded funding.

Odonate Research Grant Program — 
2022 call for proposals

mailto:treasurer@dragonflysocietyamericas.org
https://tinyurl.com/z78rhjsb
mailto:dsaresearchgrants@dragonflysocietyamericas.org
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El Programa de becas para la investigación de odonatos de la DSA otorga pequeñas subvenciones (hasta US $1000) para 
ayudar a pagar los gastos de investigación en odonatos en la región focal de la DSA (Nuevo Mundo). El año pasado se 
otorgaron tres premios; consulte ARGIA Vol. 32, núm. 2, pág. 1 (marzo de 2020) para obtener más información. Un 

comité (Nancy McIntyre [presidenta], Steve Collins, Chris Hill) evaluará las propuestas de investigación para 2022 sobre la 
base de la importancia científica, la viabilidad, y la claridad.

Preguntas frecuentes

P. ¿Quién es elegible para solicitar las becas de investigación?
R. ¡Cualquier miembro de la DSA es elegible! (Para beneficiarios de subvenciones fuera de los Estados Unidos, la DSA usará 
Paypal y cubrirá la modesta tarifa de transferencia de pago internacional).

P. ¿Puede una persona que haya recibido una beca de la DSA en el pasado ser elegible en el futuro?
R. Sí, los beneficiarios pueden recibir múltiples becas siempre que se cumplan las obligaciones que se describen a continuación 
para cada subvención.

P. ¿Cuánto se puede solicitar y cuántas subvenciones se otorgarán?
R. El monto máximo que se puede solicitar es de US $1000. No dispensaremos más de US $3000/año, por lo que la 
cantidad de premios cada año dependerá de la cantidad de propuestas meritorias recibidas y las cantidades solicitadas por esas 
propuestas.

P. ¿Cómo se otorgarán los fondos y existen restricciones sobre lo que se puede cubrir?
R. Los premios se realizarán mediante Paypal. Debido a que la DSA es una organización sin fines de lucro, los premios no se 
pueden usar como salario (solo se pueden usar para viajes, servicios, suministros o equipo).

P. ¿Qué obligaciones están asociadas con recibir una beca de investigación?
A. Los premiados deben presentar un informe de progreso al Comité Ejecutivo de la DSA dentro de los dos años posteriores 
a la concesión de la subvención; si no lo hace, el destinatario no será elegible para ninguna subvención futura de la DSA. Se 
recomienda encarecidamente a los premiados que hagan una presentación en una reunión de la DSA o envíen un documento a 
ARGIA o al Boletín de Odonatología (o una revista científica apropiada) dentro de los dos años posteriores a la finalización del 
proyecto.

P. ¿Qué hace que una propuesta sea exitosa?
A. Las subvenciones pasadas que han recibido financiación han tenido un argumento convincente sobre la gran importancia 
del trabajo propuesto, los objetivos claramente articulados y un plan de trabajo apropiado para alcanzar esos objetivos. Para los 
solicitantes para quienes el inglés no es su idioma nativo, recomendamos encarecidamente que revisen su propuesta antes de 
enviarla. Proporcionaremos comentarios sobre cada propuesta cuya financiación no se recomendó.

P. ¿Cómo puedo donar al programa de becas de investigación de la DSA?
R. Comuníquese con el Tesorero de la DSA en treasurer@dragonflysocietyamericas.org. ¡Gracias por su apoyo a este programa, 
que es posible gracias a las donaciones de nuestros miembros!

P. ¿Cómo puedo aplicar?
R. Nueva para 2022! Complete el Formulario de solicitud de subvención en internet (Google Forms/Formularios de 
Google) a https://tinyurl.com/z78rhjsb antes del 1 de febrero de 2022. Recibirá un correo electrónico confirmando que se 
recibió su propuesta. 

Notas importantes: (1) Las solicitudes deben estar en inglés. (2) Algunas respuestas en el documento de Formularios de 
Google tienen límites de caracteres (letras, espacios y puntuación); estos estarán claramente indicados. (3) Tenga en cuenta que 
no podrá editar su solicitud una vez enviada. 

Si tiene preguntas, envíe un correo electrónico a dsaresearchgrants@dragonflysocietyamericas.org.

Todos los participantes serán notificados antes del 31 de marzo de 2022 si recibirán o no financiación

Programa de becas de investigación en Odonatos 
de la DSA — Convocatoria de propuestas 2022

https://tinyurl.com/z78rhjsb
mailto:dsaresearchgrants@dragonflysocietyamericas.org
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Yes, of course there’s hardship,
as there is for everyone,
but when their lives are going great
do dragonflies have fun?

Doug is a retired instructional 
technologist who enjoys documenting 
dragonfly diversity for the local county 
forest preserves and nature photography.

Eclosion

By Doug Mills 

A dragonfly perched on a leaf
in the morning sun
is warming up so it can fly,

but is it having fun?

Darting, dashing, zooming
so smartly through the air,
do they enjoy what they can do?
Or do they just not care?

Do Dragonflies Have Fun 
(or are they just machines)?

Do dragonflies have favorite meals
that make them extra glad?
Or is their menu only just
whatever can be had?

Do dragonflies know nothing, 
as we might suppose?
Or could it be that they know joys
that only they can know?

Plathemis lydia (Common Whitetail) ; Homer Lake Forest Preserve, Champaign County, Illinois; 25 September 2021; photograph by Doug Mills.
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Eclosion

By Sidney Higgins

Sometime in June or July 2021, 
on a date I should have recorded, 
I saw a large reddish dragonfly 

dipping her abdomen repeatedly into 
the water in my birdbath, presumably 
laying eggs. 

This birdbath is in my backyard in 
Los Angeles County, California (Fig. 1). 
It is not an extremely large birdbath nor 
does it hold much water. The interior 
diameter is 16 inches and the water is 
approximately 1.5 to 2 inches deep. 
What it lacks in size it does not make up 
for in tidiness. It has algae covering the 
sides and rocks, an unidentified scruffy 
water plant, numerous tiny snails, and a 
small pot of yet-to-take root Juncus spp 
sits in the water as well (Fig. 2).  

From previous experience I knew 
I had to protect the invisible (to me) 
eggs and watch for nymphs. Some 
fifteen years ago, before I participated in 
insect observation from a citizen science 
point of view, I discovered a dragonfly 
nymph, larger than this one and with 
wings partway down its back, in another 
birdbath in my front yard. Eventually it 
crawled up the Juncus reeds and the last 
I remember of it was a split and empty 
exuvia. 

This time I monitored the birdbath 
and waited for the nymphs to hatch 
for weeks. I very carefully added 
fresh water daily in a gentle overflow 
into a bucket. At last, on 4 October 
2021, a nymph washed out. You all, 
of course, understand how thrilled 
I was! After a proper photo session 
(Fig. 3), I returned the nymph to the 
birdbath. I have tentatively identified 
it as Sympetrum illotum (Cardinal 
Meadowhawk) from a drawing in 
Insects of the Los Angeles Basin by 
Charles L Hogue.

It is very difficult to find the nymph 
in the birdbath because it is covered 
in a light coat of algae that perfectly 
camouflages it in its surroundings. I 

frequently think it has disappeared 
forever, only to find it again, either back 
in the bucket or still in the bath, hiding 
under a small, partially submerged 
branch.

On 21 October, the sun angle on 
the water was perfect. I lifted the 
branch and a rock, swirled the water 
a little, and there were two nymphs, 
one slightly smaller than the other. 
Photographing them in situ doesn’t 
work because they are lost in an abstract 
background of algae-green and rock.  

Since the bath is in full sun most 
of the year, the water temperature is 
often extremely warm. On the hottest 
days I shade it with doubled window 
screens. Today, 27 October, the 
ambient temperature is 90ºF, and the 
temperature of the water in the birdbath 
at 1:00 pm is 86ºF degrees. 

Considering the heat and the 
extreme drought this year, I am happy 
to support the lives of these developing 
dragonflies. Perhaps a birdbath is a 
desperate measure in desperate times for 
these insects.

Figure 1. Photograph of my backyard; Los 
Angeles County, California; 21 October 2021; 
photograph by Sidney Higgins.

Figure 3. Photograph of the nymph I found 
in my birdbath – tentatively identified as 
Sympetrum illotum (Cardinal Meadowhawk); 
Los Angeles County, California; 13 October 
2021; photograph by Sidney Higgins.

Figure 2. Photograph of my birdbath; Los 
Angeles County, California; 21 October 2021; 
photograph by Sidney Higgins.

I will put a stick or two upright in 
the water for their eventual emergence. 
As of now I am in watch and wait 
mode. 

Sidney Higgins is a home gardener and a 
citizen scientist.

 Dragonfly Nymphs in a Los Angeles Birdbath
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A Relict Rediscovered, Spiny Baskettail (Epitheca 
spinigera) at Donner Lake, California

By T. Will Richardson

The area around Truckee, California and Lake Tahoe 
presents a wonderful junction of Great Basin, Pacific-
Slope, and Boreal flora and fauna. This is a place where 

species and subspecies from either side of the Sierra Nevada 
Crest meet (and occasionally hybridize); low elevation and 
desert animals drift up at times, and northern relicts cling to 
pockets of cooler habitat left over since the retreat of the last 
major glacial period. It also is a place of pioneering natural 
history and ecological studies, particularly among butterflies, 
from the early collections and rearing efforts of Ximena and 
C.F. McGlashan in the early 1900s, to the life zone and 
habitat association studies of the Emmel brothers in the 
1950s, continuing with Art Shapiro's monitoring work, with 
transect data spanning more than 45 years.

Clarence Hamilton Kennedy came here as well, during 
his surveys of Pacific Coast Odonata, starting with Nevada 
and Northern California, and visiting the Truckee and 

Lake Tahoe areas in 1914. He missed many species that 
I now consider common for the region, but he also 
collected notable specimens like Cherry-faced Meadowhawk 
(Sympetrum internum) along Squaw Creek (Olympic Valley, 
Placer County, California), a species which we have not been 
able to relocate in the region, and Great Basin Snaketail 
(Octogomphus morrisoni) at the mouth of Emerald Bay on 
Lake Tahoe itself (El Dorado County, California), now a 
very rare vagrant from lower elevations to the east. From 
23–26 July, he collected around Donner Lake (Nevada 
County, California), a place most well known as the desperate 
encampment of the snow-bound Donner Party over the 
winter of 1846–1847. Here he again found O. morrisoni, 
collecting over 100 specimens, described a new species of 
Gomphus (donneri, now under Pacific Clubtail (Phanogomphus 
kurilis)), and he netted several Spiny Baskettails (Epitheca 
spinigera) along the "Donner Road," the road skirting along 
the northern edge of the glacial finger lake. 

Collecting in the 1910s resulted in many firsts, including 
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Figure 1. Extremely worn Epitheca spinigera female found at Donner Pond, Nevada County, California, 19 June 2021, spent and no longer able 
to fly. Additional photos and precise locality data can be found at https://www.inaturalist.org/observations/83701806.

https://www.inaturalist.org/observations/83701806
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CalOdes Blitzes organized by Kathy Biggs and others for 
the state of California. Most often, our blitz is only a day 
in length, and our goals have largely centered around fun, 
exploration, photography, and learning. More specifically, we 
aim to identify key or unique odonate habitats in the region, 
generate enthusiasm for the Tahoe region among odonate-
lovers, inspire enthusiasm for odonates among natural 
history enthusiasts that live in the area, and document the 
distributions of, and generally learn more about, our local 
taxa.

Normally TINS holds our Odonate Mini-Blitz in late July 
or August each year, as our schedule of weekends tends to be 
full of bird festivals, butterfly counts, and other events in June 
and July. Further, hosting the event in August lets the higher 
elevation locations come into play (often still frozen over in 
June) and brings out interesting Sympetrum (meadowhawks) 
and Lestes (spreadwings) species. In 2021, with bird festivals 
still canceled due to COVID, we seized the opportunity to 
time this year's blitz to coincide with the Dragonfly Society 
of the Americas (DSA) June Odolympics. Coincidentally, 
E. spinigera emerge in late May to early June in California, 
making mid-June a decent time to look for adults. For 2021, 
we held our Mini-Blitz on 19 June, and we knew we would 
be heading to the Donner Lake area.

Though baskettails were in our minds, we certainly had 
no expectations of finding the species on that day; we were 
just hoping for a fun day of exploring and enjoying some 
of Tahoe's fascinating odonates (we have a little over 50 
species in the region). Ambitions were further tempered by 
the fact that we were in the midst of a serious early season 
heatwave. Many participants canceled at the last minute, and 
that morning we found ourselves in a long line of cars waiting 
to get in to spend a day at the beach. Our small group 
started the day on the east end of Donner Lake itself. Strong 
downslope winds blow across the lake most afternoons, so 
we were hoping to find odonates sheltering in the vegetation 
from the night before. We found absolutely none, and in 
the meantime the shoreline itself had been blanketed with 
beach-goers. We moved on to the outlet and followed the 
little creek through open pines, but we were having a difficult 
time finding any odonates at all. This day was not turning out 
too well. Our small group relocated to an unassuming body 
of water known as Donner Pond, one of many old quarry pit 
ponds east of Donner Lake. These ponds have little emergent 
vegetation and host a menagerie of non-native fish stocked 
for fishing derbies for children. They are far from "pristine," 
and might easily be dismissed as being too low-quality to 
comprise habitat for all but the most tolerant of odonate 
species.

However, here we found ample odonates to observe, and 
we enjoyed photographing and netting a number of species 
as we worked our way along the southern shoreline: Emma's 
Dancer (Argia emma), Boreal Bluet (Enallagma boreale), 
Western Forktail (Ischnura perparva), Dot-tailed Whiteface 
(Leucorrhinia intacta), Four-spotted, Eight-spotted, and 
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new county, state, and elevational records. Epitheca spinigera 
was new for California, but nobody could have predicted that 
the species would not be found in the state for another 85 
years. Tim Manolis (author of the Dragonflies and Damselflies 
of California field guide published in 2003) and other 
odonate enthusiasts searched for the species at Donner Lake, 
including many visits over several decades and made "some 
pretty intensive searches around the entire lake," according 
to Tim. Unfortunately, the species was never found again 
at Donner, and thus appeared to be gone from California 
entirely. Finally, in 1999, Manolis found a population of E. 
spinigera at Blue Lake, in northern Lassen County. Since 
that time, two additional locations for E. spinigera have been 
discovered, both very near the Oregon border in Siskiyou 
and Del Norte counties discovered in 2012 and 2020 
respectively, bringing the known locations for this boreal 
relict in California to just four. Over time, the Donner Lake 
population came to be considered historical only. After 
considerable effort over the decades to find E. spinigera in 
the Donner Lake area, the accepted belief among enthusiasts 
and biologists was that the population was long gone, likely 
a victim of heavy recreational boat use and shoreline habitat 
degradation at the lake.  

In 2010, I co-founded the Tahoe Institute for Natural 
Science (TINS). Among our many citizen science activities 
is hosting an Odonates "Mini-Blitz" for one to three days 
each summer. The event was inspired by the state-level 

Figure 2. Key features to discern E. spinigera from the similar E. canis 
(Beaverpond Baskettail) include the presence of a strong crossbar 
on the frons t-spot in E. spinigera. The nearest known E. canis 
populations are approximately 50 km to the north or 70 km to the 
west of Donner Lake.
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Twelve-Spotted Skimmers (Libellula quadrimaculata, 
forensis, and pulchella, respectively), Pacific Clubtail 
(Phanogomphus kurilis), Common Whitetail (Plathemis 
lydia), Blue-eyed Darner (Rhionaeschna multicolor), and 
Variegated Meadowhawk (Sympetrum corruptum). As the day 
was getting hotter and our endurance starting to fade, a lone 
dragonfly was spotted struggling on the surface of Donner 
Pond, mired in a slick of congealed pine pollen. We were 
able to fish it out with a long stick and examine the insect 
closely. Imagine our shock when we discovered its identity 
— a female E. spinigera, and the first south of Lassen County 
in 107 years! We took dozens of photos with every camera 
we had available (Fig. 1 and Fig. 2), and as the female was 
extremely worn and appeared to be on her last legs, we kept 
the specimen, which will be deposited with the California 
Academy of Sciences. Wilting from the heat at this point, the 
group moved on to explore nearby Cold Creek for about a 
half-hour before calling it a day.  

I spread the news as soon as I got home. “Never, in the 
last three decades of intensive California dragonfly studies, 
has any species 'returned from the dead',” said Kathy Biggs, 
who has written several regional field guides and keeps careful 
track of odonate records in California. Also significant is that 
this site was, and remains, the furthest south location in the 
species range. 

Still reeling from the discovery, I returned to the site 

Figure 3. A second female E. spinigera found in open woods near the southern shore of Donner Pond. This individual was netted for closer 
inspection and then released. Additional photos and precise locality data can be found at www.inaturalist.org/observations/84797634.

eight days later and found another single female roosting 
in the pines nearby (Fig. 3), encouraging evidence of a 
breeding population somewhere in the area. The next step 
is to find out precisely where. There are a number of other, 
similar quarry ponds spreading out both up and downstream 
from the Donner Pond site. The species is known for mass 
emergence, often in the thousands, so we will be scouring the 
Donner, Teichert, and Coldstream ponds starting in mid-May 
next year in hopes of witnessing this phenomenon. 

With so much unsuccessful effort to relocate the 
population in the past, I can only credit our success to luck 
and timing. I had been wanting to use the TINS Mini-Blitz 
to look for this species for the last 10 years, but it was always 
a low priority since we all knew the species was long gone. 
Donner Lake is overrun with boaters, and the nearby ponds 
appeared, to my eyes, to be awful-looking habitat. I did not 
want to subject the participants to folly and false hope. It 
took a global pandemic and the DSA's Odolympics schedule 
to motivate such an early-season event for us, and I am 
thrilled that we decided to go for it against all odds. 

Will is co-founder and executive director of the Tahoe Institute 
for Natural Science (www.tinsweb.org).

https://www.inaturalist.org/observations/84797634
http://www.tinsweb.org
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Green Invasion: Exceptional influx of 
Great Pondhawks (Erythemis vesiculosa)  

in Central Arizona
By Pierre J. Deviche

Small numbers of Great Pondhawks, Erythemis vesiculosa, 
are regularly found in southern Arizona, United States 
during the summer monsoon season (Fig. 1 and Fig. 

2). The species often appears in association with periods of 
heavy precipitation and is not known to breed in the state 
(Bailowitz et al. 2015; R. Bailowitz, pers. comm.). Farther 
north, in central Arizona (Maricopa, Pinal, and Gila counties; 

Fig. 2), E. vesiculosa is rare and irregular. A compilation of 
records for the past 11 years (2010–2020; Odonata Central; 
INaturalist; R. Bailowitz., pers. comm.; pers. obs.) for this 
region revealed a total of 15 observations from 11 different 
sites (Fig. 3). Pondhawks were found during seven of 11 
years with, on average, one (median; range: 0–5) annual 
record. All records but one (three individuals at one site 
in April 2020) consisted of single individuals. They were 
obtained between 11 April and 22 September, with 40 
percent of records during the latter month (Fig. 4).

The occurrence of Great Pondhawks in central Arizona 
in the summer of 2021 contrasted markedly with that in 
previous years as to prevalence, abundance, and flight season 
duration. The species was not observed before August, but 
during August and September 2021 it was recorded from 
nine locations (Fig. 3) — three of seven surveyed locations 
where the species had been found before 2021 plus six 
new locations. Pondhawks were not seen at two of five 
surveyed locations where recorded prior to 2021. Besides 
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Figure 1. (a) Male and (b) ovipositing female Great Pondhawks, 
Erythemis vesiculosa.

Figure 2. Location of central (orange) and southern (blue) Arizona 
on a state map.



15December 2021

their widespread prevalence, pondhawks were exceptionally 
abundant in 2021. At least two individuals were noticed 
during a single visit to eight of the nine locations where 
present. The minimum number of individuals counted during 
a single visit to two sites was particularly notable: 20 at the 
Glendale Recharge Ponds (33° 31’ 35” N; 112° 17’ 03” W; 
11 September) and 35 at the Gilbert Riparian Preserve (33° 
21’ 43” N; 111° 44’ 05”; 18 September). A pair in wheel 
and an ovipositing female (Fig. 1b) were each observed on at 
least one occasion. Finally, 2021 also saw an extension of the 
species’ flight season in the region, with individuals observed 
until 11 October (Gilbert Riparian Preserve) — almost 
three weeks later than in previous years. All individuals that 
were photographed (approximately 30) had blue eyes and 

so appeared to be mature (Paulson 2009). With other data 
about the occurrence of the species in the state (see above) 
and as only five individuals were observed in central Arizona 
in 2020, it is likely that the pondhawks seen in 2021 were not 
the offspring of local breeders, but rather that they originated 
elsewhere.

Because the summer occurrence of Erythemis vesiculosa 
in southern Arizona often coincides with periods of heavy 
rain, I compared summer precipitation patterns for 2021 
with those for the previous 20 years. The Arizona climate 
is characterized by dry springs preceding a rainy period 
(“summer monsoon”; 15 June to 30 September). The 
amount of summer monsoon precipitation varies considerably 
both annually and regionally. For example, between 2000 
and 2021 Phoenix (Maricopa County) received between 10.4 
mm (2019) and 144.8 mm (2008) of rain in July and August 
combined (mean + standard error: 45.8 + 6.3 mm; coefficient 
of variation: 64 %; National Weather Service [NWS]: Phoenix 
Sky Harbor International Airport; Fig. 5). During these 
months, the amount of rain in Tucson (southern Arizona; 
NWS: Tucson International Airport) likewise varied annually 
(coefficient of variation: 55 %; Fig. 5) and was on average 2.5 
times that in Phoenix (mean + standard error: 115.6 + 13.5 
mm; Wilcoxon signed rank test: P < 0.001). The summer of 
2021 was relatively wet and followed two dry years (Fig. 5). 
In fact, the amount of precipitation in August and September 
2021 in Tucson (302.5 mm) represents a statistically 
significant outlier (Grubb’s test, P < 0.05) relative to the 
previous 20 years. This was, however, not the case in Phoenix 
(2021: 83.1 mm), where the precipitation recorded in 2008 
represents the only statistically significant outlier (Grubb’s 
test, P < 0.05) relative to other years. Thus, southern Arizona 
experienced an exceptionally rainy 2021 monsoon season, but 
this high precipitation pattern was attenuated farther north in 
the state.

Figure 3. Distribution of Great Pondhawk, Erythemis vesiculosa, 
records in central Arizona in 2010–2020 (upper panel) and 2021 
(lower panel). For each location, maps show the minimum numbers 
of individuals counted during a single visit. The blue ovals show the 
approximate boundary of the Phoenix metropolitan area. Sources: 
Odonata Central, INaturalist, R. Bailowitz (pers. comm.), and personal 
observations.

Figure 4. Temporal distribution of Great Pondhawks, Erythemis 
vesiculosa, records in central Arizona in 2010-2020. Sources as for 
Figure 3.
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Several factors may have contributed to the widespread 
prevalence and abundance of Erythemis vesiculosa in central 
Arizona in the summer of 2021. The closest established 
populations of the species are in the southern half of Sonora, 
Mexico (Bailowitz et al. 2015), and it is likely that individuals 
seen in Arizona disperse from that region. It is possible that 
breeding conditions for odonates in southern Sonora in 2021 
were particularly favorable, thereby promoting northward 
dispersal. It is also possible that newly emerged pondhawks 
in Sonora were forced to find aquatic habitats not locally 
available due to the severe drought in those areas in 2020. 
Other species (Thornbush Dasher, Micrathyria hagenii; 
Carmine Skimmer, Orthemis discolor; Pin-tailed Pondhawk, 
E. plebeja) that occasionally occur in Arizona in summer 
and early fall may originate in northern Mexico. However, 
there was just a single statewide record of one of these 
species (Carmine Skimmer) in late summer and early fall of 
2021. The limited amount of available data, therefore, hints 
to the possibility of the influx of Great Pondhawks being 
limited to this one very mobile species. I would also like to 
point out that a few E. vesiculosa were recorded in southern 
Arizona (Odonata Central; INaturalist) in the summer of 

Figure 5. Precipitation pattern (August + September) in Phoenix and 
Tucson, Arizona, 2000–2020. Red bars indicate statistically significant 
outlier values (Grubb’s test, P < 0.05). Data from the National 
Weather Service.

2021. However, neither their prevalence nor their abundance 
in this region (a maximum of three individuals recorded 
at one location during a single visit) was remarkable. The 
species was not reported in regions of the state north of 
central Arizona, but as is generally the case, these regions 
were poorly surveyed in 2021 and so no firm conclusion can 
be drawn. Altogether, insufficient information is available 
to assess whether the summer influx of E. vesiculosa was 
limited to central Arizona or represented a geographically 
more widespread phenomenon. Finally, the extent to which 
regional precipitation patterns in the summer of 2021 played 
a critical role in the observed influx of Great Pondhawks 
is an open question. The species’ occurrence in the state 
often correlates with periods of heavy summer precipitation. 
However, there is no evidence for unusual numbers of E. 
vesiculosa in southern Arizona in the summer of 2021 despite 
this region experiencing a particularly wet monsoon (Fig. 
5). Furthermore, the influx of many pondhawks in central 
Arizona in 2021 took place even though the region did 
not receive an exceptional amount of summer rain. Finally, 
unusually high numbers of Great Pondhawks were not noted 
during previous summers with copious monsoon precipitation 
either in southern (2006 and 2017) or in central (2008) 
Arizona (Fig. 5). Thus, currently unidentified environmental 
factors besides regional monsoonal precipitation patterns 
appear to play an important role in the species’ dispersal. 
Much remains to be learned about the nature of these factors, 
in particular their contribution to the movements of odonates 
across the American Southwest and their influence on the 
summer of 2021 Green Invasion!
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By David F. Smith

This is an account of a single 
day, 19 September 2021, 
observing odonates at a single 

site, Presa Tetajiosa, in northwestern 
Mexico near the town of Alamos, 
Sonora. The purpose of this account 
is to convey a sense of the landscape 
around southeastern Sonora while also 
highlighting the Odonata diversity 
found there. 

Location

Tetajiosa (teh-tah-hyO-sah) is a 
collectively owned ejido located in the 
municipio de Alamos approximately 
28 km from the town of Alamos (Fig. 
1). General information on this ejido 
and its surroundings can be found 
on-line (Altamirano Morales undated) 
wherein Tetajiosa is translated from 
a local indigenous language as the 
Spanish escritura bajo el agua––
roughly “writings near the water”–– 
for petroglyphs drawn on the arroyo 
walls nearby. This site falls within the 
92,000-hectare federally-designated 
Área de Protección de Flora y Fauna 
Sierra de Álamos y Río Cuchujaqui. 
This general region of southern Sonora 
along the lower western slopes of the 
Sierra Madre Occidental contains the 
northernmost reaches of the habitat 
type termed tropical deciduous forest 
and contains many species that venture 
no further north beyond the frost 
barrier (Robichaux and Yetman 2010). 
The forests quickly leaf out with the 
onset of monsoon rains in late June 
and seasonal arroyos begin to flow; 
as rains fade by early October, trees 
begin dropping leaves and the arroyos 
progressively dry. Typically, December 
brings lighter rains that can trigger 
magnificent blooming of Amapa 
(Tabebuia impetiginosa), transforming 
brown hillsides pink. By early spring, 
the dry season begins in earnest with 

One Day of Odonata at Presa Tetajiosa

Figure 1. Driving route from Alamos to Tetajiosa.

Figure 2. Presa Tetajiosa and Arroyo Promontorios.

https://simec.conanp.gob.mx/ficha.php?anp=22&reg=2
https://simec.conanp.gob.mx/ficha.php?anp=22&reg=2


18 December 2021

Articles

a largely leafless landscape greened 
primarily by columnar cacti, the Etcho 
(Pachycereus pecten-aboriginum), 
Organpipe (Stenocereus thurberi), and 
Woolly Torch (Pilosocereus alensis). 
Cattle ranching is the predominant 
land use in this area; leaves, grass, and 
water can be abundant during and just 
after the monsoons, but during the 
challenging dry season cows become 
dependent on stem-browsing and 
desiccated grasses.

Within the ejido boundaries at an 
elevation of 1200 ft/366 m is a small 
lake called Presa Tetajiosa (Fig. 2 
and Fig. 3A) measuring a little over 
6 hectares at capacity. It is formed by 
the damming of Arroyo Promontorios 
(also called Arroyo Tetajiosa and Arroyo 
Bacabachi) that drains portions of the 
western slope of the Sierra de Alamos 
above, and eventually empties below 
into the Gulf of California near the 
town of Yavaros. The dam (presa in 
Spanish, although presa also refers to 
the lake formed behind a dam; Fig. 3B) 
was constructed in the 1980s by the 
Mexican government as a water storage 
component for the larger Presa El 
Veranito (16 km downstream) that, 
before falling into disrepair, provided 
irrigation to area farms. Presa Tetajiosa 
is currently used for fishing and 
provides a year-round source of water 
for livestock and wildlife. The drive to 
Tetajiosa from the highway (Fig. 1) is 
11 km of dirt road whose condition 
varies with season and the most recent 
grading, although it is always passable 
by vehicles with extra clearance. 
The route contains several gates, all 
unlocked, and one is free to pass with 
the caveat that each gate remains closed 
or open as encountered. In the past 
there was on-site collection of a modest 
day-use fee, sometimes expected only 
from those fishing, but in recent years 
no fee is being collected. For one 
local recreational perspective on Presa 
Tetajiosa, I refer you to a Youtube video 
some Sonoran citizens prepared from a 
recent day trip there.

A feature of Presa Tetajiosa is that 
water slowly drains year-round from 
beneath the dam into the arroyo 

below (Fig. 3C) affording a perennial 
stream flowing through a mixture of 
aggregate over bedrock. Still pools 
lie at the periphery of the stream 
with overhanging trees for shade, and 
streamside vegetation that, due to the 
dam’s water retention, is not as prone 
to displacement by seasonal floods that 
rush more frequently through similar 

arroyos in the area. At the time of my 
visit in mid-September, the reservoir 
was at capacity from monsoon rains and 
was flowing modestly over the dam’s 
spillway. In contrast, when my wife 
and I visited on 30 July, the lake level 
was quite low, despite the beginning of 
monsoon rains, due to the two prior 
years of relative drought. Nonetheless, 

Figure 3. (a) The main body of water photographed from atop the dam, (b) the dam 
structure from below, (c) Arroyo Promontorios photographed from atop the dam.

a

b c

https://www.youtube.com/watch?v=2Yf7Ve0lUKU
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even in July the stream below the dam 
was flowing as water continued to 
percolate beneath the dam.

Conservation Status

Although Presa Tetajiosa and 
Arroyo Promontorios are within a 
federally recognized protection area, 
the bulk of lands within this reserve 
are privately held. The future health 
of this waterway is uncertain and 
will depend in part on the goodwill 
of private landowners, such as Ejido 
Tetajiosa and individual ranchers, to 
follow practices and reserve guidelines 
for protection of the landscape. Perhaps 
the foremost threat comes from future 
mining. There are extensive current 
explorations for silver in the upstream 
drainage of Arroyo Promontorios by a 
reserve-sanctioned multinational mining 
company, Minaurum Gold Inc. A major 
historic silver mine, El Promontorio, 
resides on the slopes above Arroyo 
Promontorios. While this mine closed 
in 1898, it further attests to likely 
additional precious metal reserves in 
the area. In the event of a new mine in 
the Promontorios drainage, damage to 
water quality in the arroyo and Presa 
Tetajiosa will be subject to the mine’s 
compliance with federal regulations, 
the government’s willingness to 
enforce compliance, and the absence of 
unforeseen accidents and flood events. 
The structural integrity of the dam itself 
will depend on continued maintenance 
that could be constrained by competing 
interests for public funding.

Odonates

Presa Tetajiosa provides a mosaic 
of odonate habitats, including shallow 
backwaters with emergent vegetation 
at the back end of the lake, the deeper 
waters of the lake itself with trees 
overhanging the banks at capacity, and 
below the dam the perennial stretch 

a

b

c

Figure 4. right: (a) Narrow-striped Forceptail 
(Aphylla protracta), (b) Red-tailed Pennant 
(Brachymesia furcata), (c) Thornbush Dasher 
(Micrathyria hagenii).

https://www.minaurum.com/projects/alamos/
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of Arroyo Promontorios that provides 
clear flows and still pools with abundant 
vegetation. Unfortunately, this site was 
not visited by Bailowitz, Danforth, 
and Upton (D. Danforth, personal 
communication) during the extensive 
fieldwork for their guide to odonates 
of Arizona and Sonora (Bailowitz 
et al. 2015). The only submissions 
I found from this site to Odonata 
Central (Abbott 2021) or iNaturalist/
Naturalista other than my own are from 
Eric Hough, who visited Presa Tetajiosa 
with Pierre Deviche in August 2019.

One hundred thirty-five odonate 
species have been reported for the 
state of Sonora (Paulson and González 
Soriano 2021; see a recent addition to 
the Sonora list in this issue of ARGIA). 
A total of 40 odonate species have 
been submitted to Odonata Central for 
Presa Tetajiosa. The 25 species I saw 
on 19 September 2021 between 9:00 
am and noon are listed in Table 1 and 
photographs of several individuals are 
shown in Figures 4–8. The weather 
was partly cloudy with light wind and 
a beginning temperature of 28°C 
climbing to 38°C by noon. The 
odonates I saw only around the lake, 
not in the arroyo below, included the 
Narrow-striped Forceptail (Aphylla 
protracta; Fig. 4A); a single Giant 
Darner (Anax walsinghami; not 
photographed); and Red Saddlebags 
(Tramea onusta; not photographed). 
Mexican Amberwing (Perithemis 
intensa) was the most numerous 
species, occurring predominantly in tall 
seasonal vegetation surrounding the 
lake. Seen both around the lake and 
below the dam were Common Green 
Darner (A. junius), Red-tailed Pennant 
(Brachymesia furcata; Fig. 4B), Roseate 
Skimmer (Orthemis ferruginea), Spot-
tailed Dasher (Micrathyria aequalis), 
and Thornbush Dasher (M. hagenii), 
one of which was managing with a 
deformed abdomen, as shown (Fig. 
4C). The species I observed exclusively 

Figure 5. (a) Purple Dancer (Argia pulla), (b) 
Orange-striped Threadtail (Protoneura cara), 
(c) American Rubyspot (Hetaerina americana) 
with Yaqui Dancers (A. carlcooki).

a

b

c
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in the narrow arroyo flowing below the 
dam were the damselflies Yaqui Dancer 
(Argia carlcooki), Purple Dancer (Argia 
pulla; Fig. 5A), and Orange-striped 
Threadtail (Protoneura cara; Fig. 
5B). I observed American Rubyspots 
(Hetaerina americana) in unusually 
low numbers on this day, although 
one individual insisted on a favored 
perch co-opted by Yaqui Dancers 
(Fig. 5C). Also unusually scarce this 
day were the Amethyst Dancer (Argia 
pallens) and Tezpi Dancer (Argia 
tezpi), both of which I usually observe 
in greater numbers both around the 
lake on open soil (in short supply with 
monsoon-stimulated forb growth) 
and perched on rocks in the stream 
below. Among the dragonflies observed 
below the dam were Great Pondhawk 
(Erythemis vesiculosa; Fig. 6A), Pin-
tailed Pondhawk (E. plebeja), Carmine 
Skimmer (Orthemis discolor; Fig. 6B), 
Neon Skimmer (Libellula croceipennis; 
Fig. 7 upper), and Flame Skimmer 
(L. saturata; Fig. 7 lower). The single 
most noteworthy species I encountered 
was a Pacific Leaftail (Phyllogomphoides 
pacificus) poised on low, shaded 
perches along the stream (Fig. 8). This 
west Mexican endemic is infrequently 
observed in southern Sonora. Another 
individual Pacific Leaftail was previously 
seen here by Hough and Deviche 
on 10 August 2019 (OC #505737). 
I have observed Pacific Leaftail this 
summer at two additional locations 
in the Alamos area, in both instances 
seeing two individuals (OC #1862047, 
OC #1862107, OC #1881807, and 
OC #1881808). This cluster of Pacific 
Leaftail sightings might be a product of 
increased observation during peak flight 
season.

In addition to the 25 species 
I observed on 19 September, 17 
additional species have been reported 
for Presa Tetajiosa. Some of these have 
expansive ranges and would be expected 
throughout the southwestern United 
States, northern Mexico, or beyond. 
However, nine species reported here 
have more restricted ranges and might 
be of special interest to any observer 
(Table 2). Most notable among these is Figure 6. (a) Great Pondhawk (Erythemis vesiculosa), (b) Carmine Skimmer (Orthemis discolor).

a

b
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American Rubyspot Hetaerina americana 5

Yaqui Dancer Argia carlcooki  6

Amethyst Dancer Argia pallens 4

Purple Dancer Argia pulla 4

Tezpi Dancer Argia tezpi 1

Desert Firetail Telebasis salva 10

Orange-striped Threadtail Protoneura cara 4

Common Green Darner Anax junius 5

Giant Darner Anax walsinghami 1

Narrow-striped Forceptail Aphylla protracta 1

Pacific Leaftail Phyllogomphoides pacificus 1

Red-tailed Pennant Brachymesia furcata 3

Black Setwing Dythemis nigrescens 6

Pin-tailed Pondhawk Erythemis plebeja 1

Great Pondhawk Erythemis vesiculosa 12

Plateau Dragonlet Erythrodiplax basifusca 10

Neon Skimmer Libellula croceipennis 3

Flame Skimmer  Libellula saturata 9

Spot-tailed Dasher Micrathyria aequalis 10

Thornbush Dasher Micrathyria hagenii 10

Carmine Skimmer Orthemis discolor 2

Roseate Skimmer Orthemis ferruginea 15

Mexican Amberwing Perithemis intensa 75

Filigree Skimmer Pseudoleon superbus 15

Red Saddlebags Tramea onusta 8

Common Name Scientific Name Number

Table 1. Odonates observed on 19 September 2021 at Presa Tetajiosa.

Table 2. Select odonates observed previously at Presa Tetajiosa.

Chalky Spreadwing Lestes sigma 1862790 et al.

Neotropical Bluet Enallagma novaehispaniae 1778968

West Mexican Yellowface Neoerythromma gladiolatum 1862797 et al.

Malachite Darner Remartinia luteipennis 1862815

Turquoise-tipped Darner Rhionaeschna psilus 1935505

Black-winged Dragonlet Erythrodiplax funerea 1778955

Dwarf Glider Miathyria simplex 505067

Three-striped Dasher Micrathyria didyma 1935059

Slough Amberwing Perithemis domitia 505724 (E Hough)

Common Name Scientific Name OC Number
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a Dwarf Glider (Miathyria simplex) that 
I observed alive but waterlogged near 
the shore of Presa Tetajiosa in October 
2019; the only prior report in Odonata 
Central of this tropical species in Sonora 
was by Doug Danforth in October 
2016 (OC #473807) near Navojoa, 
approximately 36 kilometers west of 

Presa Tetajiosa. Beyond the 42 species 
currently reported for Presa Tetajiosa, 
I have observed a total of 83 species 
around the broader Alamos area over 
the last three years; thus, it is very likely 
additional species will be added to the 
Presa Tetajiosa list by future observers.

I hope this account has conveyed a 

sense of the landscape and hydrology 
around Presa Tetajiosa, one example 
of the many aquatic habitats in 
southeastern Sonora. While highlighting 
the odonate diversity that can be found 
here, I also wanted to meld geography 
and ecology to provide a context for 
why these odonates are here and what 
the prospects are for the future health of 
this system. If any readers plan to visit 
this tourist-friendly region of southern 
Sonora, please feel free to email me 
for information on the many rich and 
readily accessible odonate sites within a 
day trip from Alamos.
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By Cary Kerst

The Oregon Aeshna Blitz was 
scheduled for 9–11 July 2021 
on the Chewaucan River in 

Lake County, Oregon. A small group 
of odonate enthusiasts have been doing 
these surveys, which we call the Oregon 
Aeshna Blitz, for more than 20 years. 
We were excited to get back together 
as our 2020 event had been cancelled 
due to the pandemic. This year’s 
attendees were Steve Berliner, Sandra 
Hunt-von Arb, Jim Johnson, Cary 
Kerst, Susan Masta, Steve Valley, Josh 
Vlach, Michelle Vlach, and Jay Withgott 
(Fig. 1). 

Jim Johnson, Cary Kerst, and Steve 
Valley left on 8 July to check areas along 
the Crooked River south of Prineville, 
Oregon. While the Crooked River is a 
beautiful river in Oregon’s high desert, 
it was not a very productive odonate 
habitat. We observed Calopteryx 
aequabilis (River Jewelwing), Argia 
emma (Emma’s Dancer; Fig. 2), 
Enallagma carunculatum (Tule 
Bluet), Ischnura perparva (Western 
Forktail), Rhionaeschna multicolor 

The Oregon Aeshna Blitz 2021

(Blue-eyed Darner), and Libellula 
pulchella (Twelve-spotted Skimmer) 
along the river and numbers of those 
were quite low. Afterwards, we decided 
to drive towards Bend to Reynold’s 
Pond, a 12-acre pond associated 

Figure 1. Oregon Aeshna Blitz participants; left to right. Back Row: Jim Johnson, Sandra 
Hunt-von Arb; Front Row: Michelle Vlach, Josh Vlach, Cary Kerst, Steve Berliner, Susan Masta, 
Jay Withgott, Steve Valley; photograph by Steve Valley.

Figure 2. Argia emma (Emma’s Dancer); Crooked River, Crook County, Oregon; 8 July 2021; 
photograph by Jim Johnson.

with an old irrigation project. This 
is a good spot for common pond 
species. Here, we found E. boreale 
(Boreal Bluet), E. annexum (Northern 
Bluet), I. cervula (Pacific Forktail) 
I. perparva, Anax junius (Common 
Green Darner), R. multicolor, L. 
forensis (Eight-spotted Skimmer), 
L. pulchella, L. quadrimaculata 
(Four-spotted Skimmer), Sympetrum 
corruptum (Variegated Meadowhawk), 
S. danae (Black Meadowhawk), 
and S, semicinctum, (Band-winged 
Meadowhawk), for a total of 12 species. 

It had been a very hot summer in 
Oregon, and this day was no different 
with a high temperature of 92ºF. We 
decided to find a cool spot to camp 
for the night and Paulina Lake seemed 
like the perfect spot — but the lake 
is at 6300 feet elevation and we just 
about froze! We were happy the next 
morning to head down to warmer 
country. Driving south, we stopped in 
La Pine to check the smoke conditions 
further south, as it was starting to 
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Figure 3. Coloradia pandora (Pandora Moth); Davis Lake Lava Flow Campground, Deschutes 
County, Oregon; 10 July 2021; photograph by Jay Withgott.

get smoky as a result of the multiple 
forest fires including the 400,000-acre 
Bootleg Fire just 20 miles from our 
destination, the Chewaucan River. 
The smoke conditions were unhealthy 
there with a high temperature of 103º 
F, so we decided to change our plans 
and instead head towards Davis Lake 
in the Cascades. Davis Lake is close 
to a number of good sites on the east 
slope of the Cascades, so we put out 
the change of plans to the group. We 
encountered some smoke at these sites 
too due to the Rough Patch (50,000 
acres) and Jack Fire (25,000 acres) 
burning 40–50 miles southwest of 
Davis Lake. The rising temperature and 
droughts related to climate change are 
rapidly changing our lives in Oregon. It 
is an unfortunate new circumstance that 
you need to check for wildfire smoke 
when travelling in the Western United 
States.

There were numerous Coloradia 
pandora (Pandora Moths) littering the 
parking lot in La Pine as well as perched 
on light poles (Fig. 3). These large 
saturniid moths (with wingspans of 
three to five inches) feed on Pine Trees 
and have irruptions in some years. They 

Figure 5. Ophiogomphus morrisoni, (Great Basin Snaketail); Crescent Creek, Klamath County, 
Oregon; 10 July 2021; photograph by Cary Kerst.

Figure 4. Monochamus clamator (Spotted 
Pine Sawyer); Davis Lake, Deschutes County, 
Oregon; 9 July 2021; photograph by Cary 
Kerst.
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require two years to complete their 
life cycle and spend their first winter 
as larvae in the canopy and second as 
pupae in the ground. They typically 
spend nearly a year in the pupal stage 
but some can remain in the pupal stage 
for several years ensuring their survival 
during unfavorable conditions. 

It took some time to find a nice 
camping spot at Davis Lake, but we 
did find a beautiful area under big 
trees next to a lava flow near the lake. 
The lake was formed by a lava flow 
blocking Odell Creek. Water escapes 
through the lava, and lake levels can 

Figure 6. Aeshna Blitz at Crescent Creek, Klamath County, Oregon; 
10 July 2021; photograph by Jay Withgott.

Figure 7. Somatochlora minor (Ocellated Emerald); Crescent Creek, 
Klamath County, Oregon; 10 July 2021; photograph by Jim Johnson.

Figure 8. Satyrium behrii (Behrs Hairstreak); Crescent Creek, Klamath 
County, Oregon; 10 July 2021; photograph by Jay Withgott.

Figure 9. Aeshna Blitz group surveying Big Marsh, Klamath County, 
Oregon; 10 July 2021; photograph by Jay Withgott.

get low — especially during the historic 
drought we are experiencing. Members 
of the group trickled in during the 
afternoon of 9 July. We worked the 
edges of the lake during the afternoon. 
There were Sympetrum semicinctum 
perched everywhere. They do like areas 
like this with large beds of reeds. S. 
obtrusum (White-faced Meadowhawk) 
was the only other meadowhawk seen. 
Other dragonflies included Anax 
junius, Ladona julia (Chalk-fronted 
Corporal), Libellula forensis, and L. 
pulchella. Damselflies found at the lake 
included Lestes disjunctus (Northern 

Spreadwing), Enallagma boreale, 
Ischnura cervula and I. perparva. While 
the focus is on the Odonata, we always 
enjoy seeing other species such as 
this long-horned beetle, Monochamus 
clamator (Spotted Pine Sawyer; Fig. 4).

The following morning, we travelled 
a short distance to the inlet where Odell 
Creek enters the lake. The creek here 
is a slow-moving series of oxbows. The 
only new species that we picked up here 
was Ophiogomphus morrisoni, the Great 
Basin Snaketail (Fig. 5). It is always a 
treat to see the snaketails. A few other 
species were found here and are listed in 
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Table 1. 
Our next stop was at Crescent Creek 

(Fig. 6), a favorite of Oregon odonate 
enthusiasts due to the large population 
of Ophiogomphus morrisoni and the fact 
that Somatochlora minor (Ocellated 
Emerald) is also found here (Fig. 7). In 
Oregon, S. minor is known only from a 
few high-elevation sites. Other sightings 
new for the blitz included Argia vivida 
(Vivid Dancer), Ischnura erratica (Swift 
Forktail), Cordulegaster dorsalis (Pacific 
Spiketail), and Cordulia shurtleffii 
(American Emerald). Crescent Creek 
is a beautiful stream with an equally 
striking odonate fauna. No matter how 
many times I see Cordulegaster dorsalis, 
I’m always impressed by their size 
and color! Jay Withgott also captured 
this image of Satyrium behrii (Behr’s 
Hairstreak) here (Fig. 8).

Our last stop of the day was at 
Big Marsh, one of the largest high-
elevation marshes in the country (Fig. 
9). This 2000-acre marsh was formed 
when Mt. Mazama erupted 7700 years 
ago, filling an existing lake with ash. 
It is considered prime habitat for the 
threatened Oregon Spotted Frog, 
one of which was spotted by Steve 
Berliner. Big Marsh Creek meanders 
through the marsh with old oxbows 
and remnants of an old canal providing 
additional aquatic habitats. We added 
a number of new species for the blitz 
here including the following damsels: 
Lestes dryas (Emerald Spreadwing), 
Coenagrion resolutum (Taiga Bluet), 
and Nehalennia irene (Sedge Sprite). 
This proved to be a good stop for the 
darners, emeralds, and whitefaces as 
well. We added the following species 
to our blitz list: Aeshna canadensis 
(Canada Darner), A. interrupta 
(Variable Darner), A. palmata 
(Paddle-tailed Darner), Somatochlora 
semicircularis (Mountain Emerald; Fig. 
10), S. walshii (Brush-tipped Emerald; 
Fig. 11), Leucorrhinia hudsonica 
(Hudsonian Whiteface), and L. intacta 
(Dot-tailed Whiteface). It was especially 
nice to find S. walshii, as it is known 
from only six counties in Oregon.

Saturday night, 10 July was our last 
night together, so we had a couple of 

Figure 11. Somatochlora walshii (Brush-tipped Emerald); Big Marsh, Klamath County, Oregon; 
10 July 2021; photograph by Jim Johnson.

Figure 10. Somatochlora semicircularis (Mountain Emerald) male head; photograph by Steve 
Valley.
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Sites
Scientific Name Common Name 1 2 3 4 5 6 7 8 9 10

Z
Y
G
O
P
T
E
R
A

Calopterygidae
Calopteryx aequabilis River Jewelwing • • • •
Lestidae
Lestes disjunctus Northern Spreadwing • • •
Lestes dryas Emerald Spreadwing • •
Lestes unguiculatus Lyre-tipped Spreadwing •
Coenagrionidae
Argia emma Emma's Dancer • • • •
Argia vivida Vivid Dancer • •
Coenagrion resolutum Taiga Bluet •
Enallagma annexum Northern Bluet •
Enallagma boreale Boreal Bluet • • • •
Enallagma carunculatum Tule Bluet • • • •
Ischnura cervula Pacific Forktail • • • • •
Ischnura erratica Swift Forktail •
Ischnura perparva Western Forktail • • • • •
Nehalennia irene Sedge Sprite •

A
N
I
S
O
P
T
E
R
A

Aeshnidae
Aeshna canadensis Canada Darner •
Aeshna interrupta Variable Darner •
Aeshna palmata Paddle-tailed Darner •
Anax junius Common Green Darner • • • •
Rhionaeschna multicolor Blue-eyed Darner • • • •
Gomphidae
Octogomphus specularis Grappletail • •
Ophiogomphus morrisoni Great Basin Snaketail • • • • •
Cordulegastridae
Cordulegaster dorsalis Pacific Spiketail • •
Corduliidae
Cordulia shurtleffii American Emerald • • •
Somatochlora minor Ocellated Emerald •
Somatochlora semicircularis Mountain Emerald •
Somatochlora walshii Brush-tipped Emerald •
Libellulidae
Erythemis collocata Western Pondhawk •
Ladona julia Chalk-fronted Corporal • •
Leucorrhinia glacialis Crimson-ringed Whiteface •
Leucorrhinia hudsonica Hudsonian Whiteface • • •
Leucorrhinia intacta Dot-tailed Whiteface • •
Libellula forensis Eight-spotted Skimmer • • • •
Libellula pulchella Twelve-spotted Skimmer • • • • •
Libellula quadrimaculata Four-spotted Skimmer • • • • •
Pachydiplax longipennis Blue Dasher •
Sympetrum corruptum Variegated Meadowhawk • •
Sympetrum danae Black Meadowhawk • •
Sympetrum illotum Cardinal Meadowhawk •
Sympetrum madidum Red-veined Meadowhawk •
Sympetrum obtrusum White-faced Meadowhawk • • •
Sympetrum pallipes Striped Meadowhawk •
Sympetrum semicinctum Band-winged Meadowhawk • • • •

Table 1. 2021 Oregon Aeshna Blitz Species encountered at sites.

Continued on next page
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1 Crooked River, Stearns Access, Crook County; 8 July 2021

2 Reynolds Pond, Deschutes County; 8 July 2021

3 Davis Lake, Lava Flow CG, Deschutes County; 9 July 2021

4 Odell Creek, East Davis Lake CG, Klamath County; 10 July 2021

5 Crescent Creek at Hwy 58, Klamath County; 10 July 2021

6 Big Marsh (south east edge), Klamath County; 10 July 2021

7 Rimrock Springs, Jefferson County; 11 Jul y 2021

8 Big Marsh Creek crossing of FR 6020, Klamath County 11 July 2021

9 Big Marsh (north end), Klamath County; 11 July 2021

10 Gold Lake, Lane County; 11 July 2021

Site Location

toasts from bottles that appeared that 
evening. It was nice to see old friends 
and meet new ones, and there had 
been lots of discussion mornings and 
evenings. 

We made additional stops on our 
drive back home, adding more new 
species to our list for the blitz. Jim 
Johnson stopped at Rimrock Springs 
near Madras in Jefferson County, 
Oregon. Here Jim added Lestes 
unguiculatus (Lyre-tipped Spreadwing), 
Erythemis collocata (Western 
Pondhawk), Pachydiplax longipennis 
(Blue Dasher), Sympetrum madidum 

(Red-veined Meadowhawk), and S. 
pallipes (Striped Meadowhawk). Not 
only were these new for our list, but 
three—L. unguiculatus, P. longipennis, 
and S. madidum—were new records for 
the county!

Susan Masta and Jay Withgott 
made several stops with good results. 
They found Octogomphus specularis 
(Grappletail; Fig. 12) at both Big 
Marsh Creek and Salt Creek/Gold Lake 
(where Steve Berliner also found them). 
O. specularis occurs only in Washington, 
Oregon, California, and in British 
Columbia, Canada. The population at 

the Gold Lake site is exceptional, and 
DSA members attending the 2008 
Oregon meeting will likely remember 
this place! Susan and Jay also added 
Leucorrhinia glacialis (Crimson-ringed 
Whiteface) and Sympetrum illotum 
(Cardinal Meadowhawk) at Gold Lake.

Cary Kerst is the coauthor of Dragonflies 
and Damselflies of the Willamette 
Valley, Dragonflies and Damselflies of 
Oregon, and other scientific articles.

Steve Berliner’s van, Dr. Octogomphus’ Amazing Acrobatic Show; 
photograph by Jay Withgott.

Figure 12. Octogomphus specularis (Grappletail); Gold Lake, Lane County, Oregon; 11 July 2021; photograph by Jay Withgott.
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By Jim Johnson

During the 2018 season I encountered two Libellula 
sp. in the Pacific Northwest which struck me as 
unusual. In both cases, it was only while reviewing 

photos immediately after taking them that I noticed 
characteristics suggestive of both L. forensis (Eight-spotted 
Skimmer) and L. pulchella (Twelve-spotted Skimmer). 
Because I made this realization while still in the field, I was 
able to collect both individuals for further study. While I can 

Presumed Libellula forensis × pulchella (Eight-
spotted × Twelve-spotted Skimmer) Hybrids

Figure 1. Views of a presumed Libellula forensis × pulchella hybrid, female in Golden Coyote Wetlands, Josephine County, Oregon, 4 Jun 2018. 
Photographs by Jim Johnson.

not be certain, I am inclined to believe that both individuals 
are L. forensis × pulchella hybrids, which has not been 
reported before. 

The first presumed hybrid, a female, was at Golden 
Coyote Wetlands (42.6810° N, 123.3317° W) near Wolf 
Creek, Josephine County, Oregon, on 4 Jun 2018. While 
photographing her I assumed she was a Libellula forensis 
because of the relatively large and irregular middle dark wing 
spots typical of that species. Only while reviewing the photos 
did I realize that she also possessed lighter brown terminal 
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wing spots suggestive of L. pulchella, so I netted her, obtained 
in-hand photographs, and kept the specimen. This specimen 
is in good shape and shows no signs of either immaturity or 
wear (Fig. 1), but it is quite small for either L. forensis or L. 
pulchella as is apparent in the comparison of wing scans (Fig. 
2). Its measurements are as follows: total length 42.0 mm, 
abdomen length 26.5 mm, hindwing length 35.0 mm.

The second individual was a male at Klineline Pond 
(45.7076° N, 122.6555° W), Vancouver, Clark County, 
Washington, on 11 Oct 2018. I initially observed this 
one patrolling back and forth along the shore of the pond 
and I assumed it was Libellula pulchella because of the 
obviously dark terminal wing spots. Eventually he settled 
down on a perch where I was able to photograph him and, 
while reviewing the photos, noticed the extent and shape 
of the wing spots (particularly the middle black spot and 

the hindwing basal/middle white spots) which were very 
suggestive of L. forensis. I netted him, obtained in-hand 
photographs, and kept the specimen (Fig. 4 and Fig. 5). This 
individual was mature but quite fresh and unworn despite 
the relatively late date. The abdominal pruinescence was very 
thin and limited mostly to the distal half of the abdomen, 
suggesting that it was still developing. Because of this, the 
abdominal pattern was readily visible. Like the female, this 
specimen is also small for either parent species: total length 
44.0 mm, abdomen length 29.0 mm, hindwing length 35.5 
mm.

The continent-wide Libellula pulchella and the western L. 
forensis occur together over much of the Pacific Northwest 
(Fig. 6), although the latter is the more ubiquitous species 
occurring essentially throughout Oregon and Washington 
except for the higher mountainous areas. In Oregon L. 
pulchella is widespread except for coastal areas where it is 
absent or very scarce; in Washington it is mostly limited 
to areas east of the Cascades and to Clark County in the 
southwestern part of the state. Both species are most 
abundant in open habitats at lower elevations (maximally up 
to about 7000 ft. in southern Oregon and about 4300 ft. in 
Washington; Johnson and Valley 2005; Paulson 2021). In 
my experience, where they are found together L. forensis is 
the more abundant species, and this is true at both Golden 
Coyote Wetlands and Klineline Pond where the presumed 
hybrids were found.

Libellula forensis and L. pulchella are considered closely 
related (Kennedy 1922; Carle and Kjer 2002), but easily 
distinguishable on the basis of whether dark terminal wing 
spots are present, among other differences (Needham et 
al. 2014; Paulson 2009). See Table 1 for a complete list of 
distinguishing characters and how the presumed hybrids 
compare. Considering only morphology (not coloration), the 
females of both species seem to be identical, and males differ 

Figure 3. Scans of forewing tips (upper surface). Left: the presumed 
female Libellula forensis × pulchella hybrid (same individual as in Fig. 
1); right: a female L. pulchella. Scans and composite image by Jim 
Johnson. 

Figure 2. Scans of forewings (upper surface). The presumed female 
Libellula forensis × pulchella hybrid (same individual as in Fig. 1) 
is compared with females of L. forensis and two examples of L. 
pulchella. The L. forensis specimen was collected in Columbia County, 
Oregon; 12 Jul 1999. The first L. pulchella was collected in Marion 
County, Oregon; 17 Jun 2000. The second L. pulchella was collected in 
Harney County, Oregon; 4 Aug 2002. Scans and composite image by 
Jim Johnson.
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only subtly in the structure of the penis (Kennedy 1922). In 
my opinion, it is not possible to use structural characters to 
assess potential hybrids of these two species, the differences 
being negligible at best.

Since the presence or absence of a dark terminal wing 
spot is universally offered as the primary distinction between 
Libellula forensis and L. pulchella in field guides and manuals, 
I think it is important to take a close look at that character 
on these presumed hybrids. Compared to typical L. pulchella, 
the terminal wing spots are paler overall and less uniform in 
darkness, making the proximal edge appear less defined (Fig. 
3). The veins and cells within the spot are nearly concolorous 
on L. pulchella, and each of the cells (away from the proximal 
edge) are nearly all uniform in coloration; on the presumed 
hybrids the darker veins within the proximal spot stand out 
more prominently, and most of the cells throughout have a 

paler center within a darker perimeter. The possibility of L. 
pulchella with faded terminal spots due to wear, as mentioned 
by Manolis (2003), must be considered, however both 
presumed hybrids are in good shape and exhibit no signs of 
abrasive wear to the wings or fading of the middle and basal 
dark wing spots. 

Despite the co-occurrence of these closely related species 
over much of the western United States and southwestern 
Canada, hybrids between Libellula forensis and L. pulchella 
have not been reported so far. However, one must consider 
that such a hybrid could be cryptic if casually observed or 
assumed to be a variant. Manolis and Bruun (2006) reported 
a male Libellula forensis × luctuosa (Eight-spotted × Widow 
Skimmer) hybrid on the basis of intermediacy in wing pattern 
and penis structure. In that case the striking wing pattern 
rendered the individual obvious. So, there is precedence of 

Character L. forensis (Eight-spotted) L. pulchella (Twelve-spotted) L. forensis × 
pulchella #1 (female)

L. forensis ×  
pulchella #2 (male)

Terminal dark 
wing spots

Lacking Present, nearly entirely uniform in 
coloration with concolorous veins 
and a better defined proximal 
edge

Present, but not as dark or uniform in coloration as 
typical L. pulchella; dark veins more prominent; most 
cells with a darker perimeter around a paler center

Middle dark 
wing spot 
extent

Larger, extending further 
across the wing posteriorly and 
extending more distally from the 
nodus along the costal edge

More compact, not extending as 
far posteriorly or distally from the 
nodus

Intermediate Intermediate

Middle dark 
wing spot shape

More irregular with an obvious 
constriction near its middle

Less irregular with a middle 
constriction reduced or lacking

Intermediate Intermediate

White wing 
spots

Hind wing basal and middle spots 
larger, forming a continuous, 
narrowed band around the basal 
black spot; distal spot positioned 
more distally, extending at 
least to the distal end of the 
pterostigma, and the distal 
edge usually roughly straight or 
convex; present on some females 
as well as males

Hind wing basal and middle spots 
smaller, clearly separated; distal 
spot positioned more proximally 
(the distal edge approximately 
aligned with the proximal end 
of the pterostigma), and the 
distal edge concave (roughly 
corresponding to the shape of the 
dark terminal spot); present on 
males only(?)

Lacking Hind wing basal and 
middle spots more like 
L. forensis, but very 
narrowly connected 
around the basal dark spot; 
position of the distal spot 
intermediate, the distal 
edge vaguely concave and 
extending to about the 
middle of the pterostigma

Vein coloration Veins within the dark wing spots 
concolorous, not obviously pale

Many crossveins within the basal 
and middle dark wing spots 
(mostly near the costal edge) 
contrastingly pale

All veins concolorous with the basal and middle dark 
wing spots

Dorsal 
abdominal 
pattern†

Two lines of yellow spots 
(each rounded anteriorly and 
posteriorly), especially on more 
distal segments (about S5 to S8); 
S9 and S10 lacking pale markings

Two continuous yellow stripes, 
including S9 and S10

Intermediate: Gaps between yellow spots reduced, 
but not forming continuous stripes; lacking on S9 and 
S10

Lateral thoracic 
pattern†

Pale stripes usually thinner, the 
upper stripe often broken into a 
pair of elongated spots

Pale stripes heavier, usually 
continuous

Moderately heavy, 
the upper stripe with 
a vague (darkening?) 
middle section

Most like L. forensis

Table 1. Distinguishing characters of typical Libellula forensis (Eight-spotted Skimmer) and L. pulchella (Twelve-spotted Skimmer) in 
comparison with two presumed L. forensis × pulchella reported here. L. forensis × pulchella #1, a female, Josephine County, Oregon, 
4 June 2018; L. forensis × pulchella #2, a male, Clark County, Washington, 11 October 2018.

† As is often the case among libellulids, pale markings on the abdomen and thorax may become reduced and/or obscured (darken) with age. This can 
complicate any assessment.
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Figure 4. Views of a presumed Libellula forensis × pulchella hybrid, male; Klineline Pond, Clark County, Washington; 11 Oct 2018. Photographs 
by Jim Johnson.

hybridization among western North American Libellula, and 
in the Manolis & Bruun case involving L. forensis with a more 
distantly related species than L. pulchella.

If my cases are not hybrids, then they are variants of 
either L. forensis or L. pulchella, a situation also not without 
precedent. Bailowitz and Danforth (2008) reported a male 
L. pulchella in Sonora, Mexico, lacking terminal wing spots 
(with a “very slight hint of beige coloration at the wingtips” 
visible in hand). Paulson (2009) states that rare individuals 
of both sexes of L. pulchella lack terminal wing spots. If rare 
individuals of L. pulchella can lack terminal wing spots, could 
rare individuals of L. forensis be adorned with faint terminal 
wing spots? 

If you look at enough examples of any species, you 
will encounter variants that deviate from the field guide 

descriptions. While perusing submissions on iNaturalist.org, 
I came across a female Libellula pulchella in Ohio with very 
reduced middle dark spots (but typical basal and terminal 
spots; https://www.inaturalist.org/observations/13072436). 
The Oregon State Collection of Arthropods has an odd 
specimen (#191870) of L. forensis collected in Multnomah 
County, Oregon, in 1932 (Johnson 2018), which J.G. 
Needham determined to be L. nodisticta (Hoary Skimmer). 
Even though it is out of range for L. nodisticta and unlikely 
on ecological grounds, it is easy to see why Needham settled 
on that identification due its very reduced middle dark wing 
spots. Oddballs like these are nothing new. However, you can 
imagine how the hybrid question becomes convoluted when 
potential variations conceivably make an individual appear 
more like another species with which it co-occurs.
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Figure 5. Scans of the fore- and hindwings of the presumed male 
Libellula forensis × pulchella hybrid (same individual as in Fig. 4). The 
white wing spots are not visible because of the reflective scan mode 
against a white background. Scans and composite image by Jim 
Johnson.

The choice here is not necessarily binary: first generation 
(F1) hybrids or intraspecific variation. Hybrids might 
backcross with one of the parent species to produce 
descendants which backcross further, and maybe even both 
parent species could be involved in subsequent pairings. The 
pairing combinations over multiple generations are endless 
assuming that F1 hybrids are reproductively viable with each 
other and with the parent species. This leads to the possibility 
of introgression. These possibilities are of hypothetical 
interest, but impractical when discussing odd individuals of 
closely related Libellula species, except perhaps in the context 
of genetic analysis. Phenotypic differences between F1 
hybrids, backcrosses, and individuals with introgressive traits 
may be negligible at best and impossible to tease out of the 
background noise of intraspecific variation. 

Poring over online repositories of photographed 
dragonflies, especially Odonata Central and iNaturalist, yields 
additional Libellula forensis and L. pulchella examples which 
raise the potential hybrid flag. Table 2 includes interesting 
examples that I have encountered, but this list should not be 

Table 2. Online examples of Libellula forensis and L. pulchella exhibiting possible signs of hybridization. 

Reported Species Location / Date Comments

L. pulchella California, Monterey Co.
19 September 2006

A female with very light brown terminal wing spots. The abdominal pattern appears typical  
for pulchella, but the shape of middle wing spots are suggestive of forensis.
Odonata Central Record     |     Monterey Odonata Sighting

L. pulchella California, San Mateo Co.
06 June 2013

A female with very light brown terminal wing spots.
iNaturalist Record

L. forensis California, Sonoma Co.
14 April 2017

A typical female forensis, but with an abdominal pattern much like pulchella (including  
spots on S9 & S10).
iNaturalist Record

Unspecified Oregon, Multnomah Co.
25 June 2017  

A typical mature male forensis, but with ill-defined dusky terminal wing spots.
Odonata Central Record

L. pulchella Oregon, Marion Co.
31 May 2018

A female with large, forensis-like middle wing spots and ill-defined dusky wing tips. The 
abdominal pattern appears intermediate, including spots on S9. 
iNaturalist Record

L. pulchella Washington, Grant Co.
20 July 2018

A young male lacking abdominal pruinescence and with poorly developed white wing spots.  
The dark middle wing spots and abdominal pattern are most like forensis.
Odonata Central Record

L. pulchella California, San Francisco Co.
27 July 2018

A female with a mix of characters. Like pulchella are the well-defined dark terminal wing     
spots, the dorsal abdominal pattern, and some pale crossveins within the dark basal and   
middle dark spots. Like forensis are the dark middle wing spots, the presence of developing 
white wing spots, and the lack of dorsal yellow spots on S9 and S10.
iNaturalist Record

"mostly" L. 
pulchella

California, Solano Co.
03 May 2019

A female most like forensis, but with ill-defined dusky terminal wing spots and dorsal yellow 
spots on S9 and S10.
Facebook Record

Libellula sp. Oregon, Multnomah Co.
30 June 2019

A female with large, forensis-like middle wing spots and ill-defined dusky wing tips. 
The abdominal pattern appears most like pulchella; obscured pale spots on S9 and S10.     
Apparently some pale crossveins near the costal edge.
iNaturalist Record

Libellula sp. Oregon, Douglas Co.
03 September 2019

A typical male forensis, but with very light brown terminal wing spots.
iNaturalist Record

L. pulchella Arizona, Pima Co.
17 September 2019

A female with small, ill-defined dusky terminal wing spots. The middle wing spots are  
suggestive of forensis, but pale crossveins in the dark wing spots and the abdominal pattern 
(though obscured) are more like pulchella.
iNaturalist Record

Libellula sp. California, Contra Costa Co.
01 May 2020

A female with large, forensis-like middle wing spots and ill-defined dusky wing tips. The 
abdominal pattern, though obscured, looks more like pulchella.
iNaturalist Record
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Figure 6. Generalized range extents of Libellula forensis (solid gray) 
and L. pulchella (hatch) in the Pacific Northwest based on Odonata 
Central and iNaturalist submissions. ❶ presumed Libellula forensis 
× pulchella hybrid, female; Golden Coyote Wetlands, Josephine Co., 
Washington; 4 Jun 2018. ❷ presumed Libellula forensis × pulchella 
hybrid, male; Klineline Pond, Clark County, Washington; 11 Oct 2018. 

considered complete. Unsurprisingly, observers often assume 
an L. pulchella identification when dark terminal spots are 
present, even if those spots and other traits are atypical for the 
species. I certainly have not looked at every submission of L. 
forensis and L. pulchella on these sites, and what I have looked 
at were mostly in the western US and Canada. It might 
be interesting to look through a large series of L. pulchella 
photos and specimens from outside the range of L. forensis, 
which I have not done. Do individuals exhibiting suggestions 
of hybridization only occur where the two species overlap? If 
so, that could be telling.

My conclusion is that the two individuals I report here 
are most likely Libellula forensis × pulchella hybrids, and 
I provisionally treat them as such. I believe additional 
examples mentioned here are reasonable candidates as 
well. I am hesitant to be firmer in my conclusion given 
the possibilities of intraspecific variation and the paucity of 
structural differences between the parent species. Whatever 
the case, I think it is well worth reporting these oddities 
so that others are on the lookout and to encourage the 
consideration of possible hybridization when individuals like 
these are observed in the future. Maybe, eventually, enough 
observations can be collected to make a more informed 
decision one way or the other. Perhaps genetic analysis (e.g., 
whole genome sequencing or other techniques) will someday 
shed light on the question.

I thank Ken Tennessen and Dennis Paulson for discussions 

about these individuals and for their comments on a draft of 
this article. I will close out this note with a passage by Francis 
C. Whitehouse (1941) which I find humorous and fitting: 

I took a nice series of pulchella around a large marsh 
at Penticton [British Columbia], July 15th to 18th, 
1938, where forensis was also abundant. If I found 
it difficult sorting out on the wing those I desired, 
the insects themselves appeared to be in no better 
state, for they chased individuals of the allied 
species into the air as often as their own. Confusion 
reigned. These two striking dragonflies were surely 
never intended to fly together!
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By Brenda D. Smith

This is the third installment of the species richness 
annual article series that began in 2019 (Smith-Patten 
2019; Smith 2020). Recall that the principal goal of 

this series is to compile lists of odonate species and to do so in 
a standardized way (with much scrutiny and documentation) 
so that, among other endeavors, species diversity (or 
richness) can be examined across national and sub-national 
jurisdictions.

For this installment, I thought a visual approach might be 
beneficial, so I prepared some maps. Plotting species list totals 
for states, provinces, and territories in Canada and the United 
States shows both a latitudinal and longitudinal gradient, with 
southern and eastern regions having higher species-richness 
(Fig. 1). Not surprisingly then, the top ten Odonata species 
lists in the United States and in Canada (Table 1) all fall 
within this region. Also, note that Ontario has moved up the 
list to join Oklahoma in the tenth ranking.

One of the goals of the Species Richness Project is to 
provide data so that the checklist generator in Odonata 
Central (OC) can produce lists that correspond to official 
jurisdictional lists (i.e., lists of species with known and 
documented occurrences in that jurisdiction). The only way 
to do this is to encourage record submissions that document 
species occurrences so that those species will appear on OC’s 
checklists. I am happy to report that efforts to meet this 
project goal have done just that (Table 1).

When I first started comparing official and OC species 
lists in early 2019, only about half of OC lists for the United 
States corresponded to official lists. Now, almost three 
quarters of the lists agree. Glaring discrepancies for the 
United States remain in the number of species for which 
documentation is lacking on OC, including for the United 
States as a whole (nine species) as well as for Hawaii (ten 
species) and Washington DC (65 species). It should be 
noted that the overall official United States list includes 
species recorded within the contiguous states, Washington 
DC, Alaska, and Hawaii. The OC list for the United States 
includes these areas as well as Puerto Rico – presumably 
because it is a commonwealth of the United States. However, 
given its self-governing status and location within the 
Caribbean, I argue that it ought to be treated as its own 
political entity, just as OC treats the United States Virgin 
Islands. Hawaii is of special consideration because, although 
it is completely under the political jurisdiction of the United 
States, the huge distance that lies between the islands and the 
United States mainland renders it biogeographically distinct. 
As such, it could be argued that the 29 species that occur in 
Hawaii, but not elsewhere in the United States, ought to be 

Update to the Odonata Species Richness Project

Figure 1. Odonate species richness across Canada and the United 
States. There are latitudinal and longitudinal gradients, with richness 
being highest in eastern and southern regions.

treated separately. Nonetheless, out of tradition, I included 
these species in the total United States list (497 species) and 
I encourage anyone with documentation of those species 
(and those missing from DC) to please submit them to help 
reconcile the OC checklists.

For Canada, the number of jurisdictional lists that match 
OC has stayed about the same since the project began 
(around 30 percent), but the differentials have declined 
greatly. For example, in 2019 the Northwest Territories, 
Yukon Territory, and Nunavut all had zero species on OC; 
those now have 36, 34, and 2, respectively –– values which 
are much closer to their known totals of 43, 41, and 6. 
Likewise, there was a difference of eight species for Manitoba, 
whereas now there is but one. Such a minor discrepancy 
is true, too, for the country list, which stands at 217 (or 
possibly 218) species.

The successes of the project thus far are all thanks to the 
hard work of the jurisdictional editors/coordinators and 
various contributors of late. Many thanks to: Rich Bailowitz, 
Giff Beaton, Kathy Biggs, Mike Blust, Jason Bried, Rob 
Cannings, Rick Cheicante, Julie Craves, Larry de March, 
Marion Dobbs, Denis Doucet, Bob Dubois, David Halstead, 
Mike Hannisian, Chris Hill, Steve Hummel, Pam Hunt, 
Jim Johnson, Colin Jones, John Klymko, Nathan Kohler, 
Steve Krotzer, Brett Landwer, Greg Lasley, Harry LeGrand, 
Bill Mauffray, Devin Moon, Mike Moore, Darrin O'Brien, 
Richard Orr, Dennis Paulson, Janis Paseka, Michael A. 
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Jurisdiction Official OC diff rank

Texas 250 250 0 1

Virginia 198 196 -2 2

New York 195 195 0 3

North Carolina 189 188 -1 4

New Jersey 188 188 0 5

Alabama 186 182 -4 6

Pennsylvania 184 184 0 7

Maryland 183 180 -3 8

Georgia 178 177 -1 9

Oklahoma 176 176 0 10

Ontario 176 174 -2 10

Florida 172 172 0

Wisconsin 171 163 -8

Michigan 169 169 0

Massachusetts 168 168 0

Ohio 168 168 0

Tennessee 167 167 0

New Hampshire 166 160 -6

South Carolina 164 164 0

Maine 163 161 -2

Kentucky 156 155 -1

Indiana 151 151 0

Connecticut 150 150 0

Minnesota 149 152 3

Illinois 149 148 -1

Arkansas 148 147 -1

Vermont 146 146 0

Quebec 146 141 -5

Mississippi 145 145 0

Arizona 144 144 0

Louisiana 144 144 0

West Virginia 144 144 0

Table 1. Total number of species recorded in jurisdictions within Canada and the United States. Comparison of Odonata Central (OC) 
jurisdictional checklists with the official lists, i.e., species with known occurrences within that jurisdiction (diff = differential). Top ten species 
totals are ranked.

Jurisdiction Official OC diff rank

New Mexico 143 143 0

Rhode Island 137 137 0

New Brunswick 134 134 0

Kansas 131 131 0

Delaware 124 124 0

Iowa 124 124 0

Nova Scotia 124 121 -3

Colorado 118 118 0

California 115 115 0

Nebraska 114 113 -1

Manitoba 107 106 -1

Utah 97 97 0

Nevada 97 97 0

South Dakota 94 95 1

Montana 93 94 1

Oregon 93 93 0

Washington DC 93 28 -65

British Colombia 87 87 0

Washington 82 82 0

Wyoming 81 81 0

Idaho 81 81 0

Saskatchewan 76 76 0

Prince Edward Island 73 64 -9

Alberta 72 70 -2

North Dakota 68 68 0

Northwest Territories 43 36 -7

Newfoundland and 
Labrador

41 41 0

Yukon Territory 41 34 -7

Alaska 35 35 0

Hawaii 32 22 -10

Nunavut 6 2 -4
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Patten, John Petranka, Bryan Pfeiffer, Bill Prather, Steve 
Roble, Mark Shields, George Sims, Jim Stuart, Jeanne 
Tinsman, Tim Vogt, Hal White, and Erin White. My sincere 
apologies if, in my rush to meet the publication deadline, I 
omitted anyone.

We are still in need of help with the project (Fig. 2). Some 
jurisdictions have contributors but still need someone who 
can become the dedicated editor (lighter green) and some of 
the editors currently cover multiple jurisdictions and might be 
willing to hand over responsibilities or co-contribute. I have 
already extended some requests for assistance with the project 
and have some additional prospects to ask, but if you are able 
to contribute, even with a jurisdiction colored on the map, 
please let me know.

As a teaser for the next installment of this series, I included 
a map that adds Mexico to the purview (Fig. 3; 362, 364, 
162 species, as per Paulson and González-Soriano 2021, 
Biggs 2021, and OC, respectively). In this upcoming article, 
I would like to include details on both Mexico’s state lists and 
country lists for the rest of Middle America. Inclusion of the 
Caribbean would be nice, too. If I can get some volunteers 
to be jurisdictional editors for those regions by next year, I 
think that installment will be realized. Anyone willing to help, 
please contact me. 

And, in the meantime, upload records to OC!
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By Jim Johnson, Ken Tennessen, 
and Steve Valley

Whenever a species is 
abundant and engaging in 
obtrusive behavior, it can 

draw attention away from intended 
objectives. Such was the case at Emily 
Lake in Vilas County, Wisconsin, on 
6 September 2021, when our focus 
was to photograph Aeshna clepsydra 
(Mottled Darner) and company. Our 
attention was diverted from large 
fast-flying dragonflies to the many 
tandem pairs of Sympetrum vicinum 
(Autumn Meadowhawk) dipping up 
and down along the shoreline. At the 
peak of activity, the scene looked like a 
miniature display of kids on pogo sticks 
chaotically bobbing up and down! 

At first, around noon, we saw only a 
few tandem pairs of Sympetrum vicinum 
near the water’s edge, with some loafing 
in the late morning sun (Fig. 1), but 
shortly many pairs appeared—as many 
as 20 in an area about one meter by 
one-half meter. We concentrated on 
a single pair at a time (as much as 
possible), noting that they descended 
to the water surface (about 10–20 cm 
from the bank) where the female dipped 
the tip of her abdomen into the water. 
The pair then rose and hovered, flew 
rapidly to a small, raised portion of the 
shore, and the female “slammed’ the 
tip of her abdomen to the moist mud/
roots. The vertical zone where the 
females were tapping on the small, bare 
hummocks was approximately 5–15 cm 
above the water line, damp, and covered 
with some combination of moss, 
algae, and roots. After this quick tap, 
each pair quickly flew backwards then 
back down to the water surface and 
repeated the process many times. We 
saw this behavior among several clusters 
of S. vicinum along the shore where 

When double-dipping is socially acceptable: 
Observations and speculations on the oviposition 
of Sympetrum vicinum (Autumn Meadowhawk)

Figure 1. A tandem pair of Sympetrum vicinum (Autumn Meadowhawk) perching on the side 
of a log before widespread oviposition began in earnest. Emily Lake, Vilas County, Wisconsin; 
6 September 2021. Photograph by Jim Johnson.

something such as a raised portion of 
the shore or a partially submerged log, 
especially if it was damp, provided some 
vertical relief above the water’s surface. 
We got several video sequences of this 
behavior (click to view the video).

We determined durations of the 
oviposition cycle from a 14-second 
segment of video (the initial segment in 
the video linked above), which included 
several rounds of double dips by one 
tandem pair. The duration from the first 
(water) dip to the second dip ranged 
0.97 to 1.13 sec, with a mean of 1.05 
sec (n = 9). The next part of the cycle 
from the second dip to the next first 
dip was bimodal with some very short 
(0.11–0.15 sec, n = 3) and some longer 
(0.82–0.84 sec, n = 5) flights. As the 
video confirms, movements by the pair 

immediately after the first dip were up 
and backward from the water surface, 
with a brief hover before flying forward 
to the second dip site. Movements 
immediately after the second dip were 
backward then down and forward to 
the water surface for the first dip of the 
next cycle.

We also netted a tandem pair, 
separated the female from her escort, 
and dipped the tip of her abdomen in 
the water. Holding her up to the light, 
we could see a large drop of water 
held between the venter of segment 9 
and the scoop-shaped vulvar lamina. 
A number of eggs (at best guess 
approximately 18) extruded into the 
water drop over a very short period 
of time—perhaps just a second or two 
(Fig. 2). It seems obvious that the 

https://youtu.be/xPQHW9YBs7Y
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Figure 2. The end of the abdomen of 
a captured female Sympetrum vicinum 
(Autumn Meadowhawk), ventrolateral view. 
A drop of water containing extruded eggs 
is held between the venter of abdominal 
segment 9 and the opening of the funnel-
like vulvar lamina after she was hand-dipped 
into the water surface. Emily Lake, Vilas Co., 
Wisconsin; 6 September 2021. Photograph 
by Jim Johnson.

shape of the Sympetrum vicinum vulvar 
lamina—funnel- or spout-shaped to an 
extreme degree among its congenerics 
(Fig. 3)—is especially well adapted for 
picking up and holding a drop of water 
until it is released when touched against 
a surface. 

Many authors have mentioned the 
behavior of alternating dips between 
shore and water by ovipositing 
Sympetrum vicinum (Dunkle 2000; 
Curry 2001; Paulson 2009, 2011; 
Mead 2009; DuBois 2010; Abbott 
2015), but additional details (or even 
speculation) are nearly always lacking 
regarding what exactly is happening or 
why. Walker and Corbet (1975) discuss 
this behavior a little further:

The species is peculiar among 
our species of the genus in that 
it not only oviposits in tandem 
but the female strikes the surface 
of the water alternately with 
another object projecting from 
the water, usually a wet part of 
the stream bank. The alternating 
movements are not regular: the 
ovipositing female may strike the 
bank twice before touching the 
water again.
We have not been able to 
discover whether the eggs are 
deposited in the water or on the 
bank, but since water is usually 
where the eggs of Sympetrum 
are placed we would postulate 
that this is their destination in S. 
vicinum. In this connection it may 
be noted that there is a larger 
space for holding the eggs during 
oviposition in S. vicinum than in 
our other species of Sympetrum. 

As we interpret this passage, Walker 
and Corbet postulated that the eggs 
drop into the water when the female 
taps its surface—what we would 
describe as the first dip. But if this is 
the case, then what is the reason for a 
subsequent dip on the bank? And they 
are ambiguous as to the “connection” 
with the larger [vulvar lamina] space on 
females of the species. McMillan (1996) 
did not speculate on the purpose of 
alternating dips while ovipositing, 

but she did conclude that eggs were 
“probably” deposited during each of 
the taps based on the release of eggs 
while hand-dipping captured females 
onto the water surface and on mud/
vegetation.

Martin and McCauley (2021) 
examined the risks faced by Sympetrum 
vicinum eggs when deposited in 
terrestrial, littoral, and benthic-limnetic 
microhabitats. Their results suggested 
that alternating dips during oviposition 
spread the risks—such as failure 
to inundate and opportunistic egg 
predation by winter-active detritivores—
to the egg clutch. However, this 
research was conducted upon the 
premise that this species splits its clutch 
between each dip site. They neither 
tested this premise nor supported it 
from the literature, although it may 
have been influenced by McMillan’s 
(1996) speculative conclusion.

Based on our field observations plus 
study of the video and photographs, we 
propose the following details regarding 
Sympetrum vicinum oviposition: the 
first dip by the tandem pair serves to 
pick up a drop of water, which is held 
between the venter of segment 9 and 
the vulvar lamina opening; during the 
time that the pair lifts from the water 
surface, hovers, and approaches the 
second dip site (shore, hummock, log, 
etc.) eggs extrude into the water drop; 
the pair rapidly slams the second dip 
site to release the water drop and its 
extruded eggs; the pair flies backwards 
to start the next cycle. This proposal 
assumes that the bulk of the eggs in a 
clutch are oviposited on the second dip 
site, although it seems likely that a small 
percentage are incidentally dropped into 
the water during the first dip as well. 

Why might Sympetrum vicinum 
engage in double-dipping behavior? It 
is safe to assume that it provides some 
benefit to the eggs. Perhaps it reduces 
predation on the eggs by fish. Imagine 
a cloud of bouncing pairs of Sympetrum 
ovipositing in close proximity onto the 
water surface, and their eggs dropping 
down like fish flakes in an aquarium. 
Could any small fish in the shallows 
resist such a bounty, raining down like 

manna from heaven? On the other 
hand, eggs deposited onto a damp, 
semi-vertical surface probably slide or 
roll down gradually into very shallow 
water or into wet crevices or vegetation. 
Remember that there is often a mob of 
tandem pairs second-dipping onto the 
same site, and every pair is splashing 
a drop of water onto it with every 
body slam. This may result in sheeting 
action, washing down eggs which have 
been deposited during that bout of 
oviposition. In a way, this might be 
a genuine group effort rather than a 
bunch of pairs ovipositing at one site 
just because it is an attractive spot.

Exceptions to the Sympetrum 
vicinum double-dipping behavior are 
observed on occasion. One recent 
example: at a small, shallow lake in 
the southern Washington Cascades, 
several tandem pairs were observed 
ovipositing with repeated “single” dips 
only on the water surface, much like 
the behavior exhibited by other species 
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Figure 3. Vulvar lamina of female Sympetrum vicinum (Autumn Meadowhawk), lateral view. 
Photograph by Steve Valley.

of Sympetrum. These pairs were mixed 
in with a group of ovipositing tandem 
pairs of S. costiferum (Saffron-winged 
Meadowhawk), and there was no 
apparent difference in their behavior. 
One possible reason for S. vicinum 
ovipositing in this manner was the 
habitat. It was a drying water body with 
a very gradually sloped bottom and 
virtually no emergent vegetation. There 
was nothing which provided vertical 
relief such as a bank or mounds or 
partially submerged logs, and certainly 
nothing which held moisture aside from 
the mud flats immediately adjacent to 
the shore. In effect, there was nothing 
to body slam with a second dip. This 
apparent deviation from the species’ 
norm may be a case of facultative 
oviposition due to differences in habitat. 

Corbet (1999) described several 
documented examples of facultative 
oviposition, however most are 
evidently due to the intensity of male 
interference. Since the S. vicinum we 
observed, both single-tapping and 
double-tapping, not only oviposited 
in tandem, but were also present in 
groups of ovipositing tandem pairs, it 
is unlikely that interference from lone 
males played any role in the variation in 
oviposition mode that we report here. 
This is supported by McMillan’s (1996) 
observations. Corbet mentions one 

species, Zygonyx natalensis—a waterfall 
dweller, which varies its oviposition 
mode according to the water’s flow 
rate. Perhaps S. vicinum varies between 
alternating taps and single, water-only 
taps according to habitat.

We encourage further observations 
and research on this topic. Verifying 
where the clutch ends up, whether 
mostly on the second dip site as we 
assume or split between the first 
and second dips, would be useful 
information. What happens to the eggs 
deposited during the second dip? Do 
they remain on the substrate above the 
water surface, or do they eventually 
end up below the surface? Is predator 
avoidance the primary factor in double-
dipping, or are there other benefits? If 
females ever oviposit on their own, do 
they double-dip or is that dance only 
performed by couples? There is much 
to learn.
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By Marla C Garrison and Ken J Tennessen 

Now that everyone in the DSA has purchased or 
fashioned their very own dip nets and assembled all 
the other necessary equipment, it is time to go out 

and find those nymphs. Well, come spring anyway. Here we 
offer some advice on where and how to look for nymphs, more 
as an overview but we also include some species-specific tips.

Let’s break down and discuss basic aquatic habitats, species 
you might expect to find in them, when you might expect 
to find final instars (the most accurate stage for keying) and 
various sampling techniques. Each aquatic habitat has many 
microhabitats across which individual species are distributed 
and within which they have become adapted. Specific 
substrates, water column depths, vegetation structure and 
biotic communities can vary greatly even within a single body 
of water and are usually in a state of flux. Also, some species 
can inhabit several different types of water bodies (e.g., 
Basiaeschna janata, the Springtime Darner, is found in small 
streams in the south and small to mid-sized lakes up north). 

I. Rivers & Streams

Dip netting flowing waterways most often requires a lot 
of bank kicking. Hip, knee, ankle and even toe action are 
required. Most stream-inhabiting species will be concentrated 
along edges where there is a decent mud/sand/silt 
accumulation (but not thick soft muck). Generally, it is best 
to avoid scoured banks and edges as exposed hard clay and 
rock do not provide sufficient cover for odonate nymphs 
to thrive. Use your feet to dislodge the substrate. Always 
maneuver your net downstream of the turmoil to collect and 
strain the nymphs. This method is useful for F-0 nymphs 

Nymph Cove

Figure 1. A stream in central Wisconsin.

(i.e., final instars) of gomphids in mid-sized to large streams, 
especially in early spring and again in late fall. In smaller 
fishless creeks and streamlets, pockets of mud can be dredged 
for cordulegastrid nymphs that also burrow just beneath the 
substrate. Members of both families can take two or more 
years to develop, so you may find multiple instars throughout 
all seasons. Banks with overhanging and submerged tree 
roots and wood can be dredged for Boyeria, Aeshna umbrosa 
(Shadow Darner), and some Somatochlora species nymphs 
by raking under and upward along branches and roots; 
some stream-inhabiting Somatochlora species can only be 
found by digging deep into undercut banks where long grass 
stems and roots conceal the edge. Calopteryx and Hetaerina 
nymphs cling to submerged roots and stems, so the scraping 
technique works for them as well.

Farther out from the edge, using a long-handled dip 
net you can sweep backwards against the current whilst 
shuffling your feet to upset gravel and sand. Sandbars, sandy 
shoals and sand eddies around fallen tree limbs swept in 
this manner may uncover Stylurus and Progomphus species. 
Areas within the swifter current and with various mixtures of 
gravel, sand and silt can overturn macromiids which tend to 
sprawl flattened upon said substrate. Shifting and sifting the 
substrate at the ripples around rock and boulders (even those 
out in the middle of the river) can stir up Ophiogomphus and 
Erpetogomphus nymphs. If you are looking for Neurocordulia 
nymphs, however, no dip net is needed – just pick up and 
turn over rocks and logs near the shoreline or out near the 
riffles where females oviposit; look for them in early spring 
before their flight season.

Nymph Cove Installment #6: 
The Search Is On

https://youtube.com/playlist?list=PL45FhKt10WjQ3GCGJQ7o_kk2Ea2AQS3Vb
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II. Ponds & Lakes

Still waters are usually easy access and, for the most part, 
you need only stay close to the shore to find the majority of 
odonate species that inhabit them. Again, do so by kicking 
up substrate and scooping up the turbulence. (Choose a dip 
net with the appropriate length handle for the desired reach 
and depth.) Substrate and vegetation structure at the edges 
of these bodies of water can differ greatly and will determine 
which species you find — mud and muck, sand and silt, 
columns of aquatic and marshy emergent vegetation, pond 
weed, lily pads and floating algal mats, boggy sphagnum, leaf 
litter, and detritus etc. So, always include observations of this 
kind along with water temperature in your field notes. 

Dipping ponds and lakes can be a rewarding way to begin 
nymphing as they generally yield good numbers of libellulid 
species throughout the field season. Many libellulids are 
either univoltine or bivoltine (i.e., one or two broods a year 
respectively) and have asynchronous emergences. This means 
final instars of some species may be present during any of the 
spring, summer and early fall months.

Well-forested edges of muddy ponds and lakes, as well as 
shady stagnant backwaters and sloughs of rivers or streams, 
can be rich in Epitheca species. Final instars are often found 
going into the winter in October and November. Arigomphus 
nymphs and some Phanogomphus nymphs can be found 
in ponds with some degree of flowage and just the right 
charcoal-gray, grainy mixture of sand, silt and mud.

III. Wetlands & Marshes, Including Temporary Swales

There are so many different types of wetland habitats 
that this category is difficult to generalize in terms of species 
encountered. However, one group stands out here — the 
aeshnids. As climbers they grab and cling to emergent stems 
and/or sodden wooden debris. The scraping technique 
is again useful in these environments; dragging the short-
handled dip net up the stems of cattails, rushes etc. is a 
good way to procure Aeshna nymphs, many of which do 
not achieve final instar until mid to late summer months. 
Epiaeschna nymphs inhabit wooded swamps, hiding among 
dead leaves and other woody debris. Some of these habitats 
can be dry for a month or more, the nymphs surviving in the 
moist mud and leaves. Another group that is prevalent in still-
water wetlands is the libellulids, especially several Sympetrum 
species. Full-grown nymphs of this genus are found only in 
a narrow time frame, usually only a couple of weeks right 
before emergence to adults.

IV. Bogs & Fens

Bogs and fens are special habitats, where Aeshna, 
Williamsonia, and numerous species of Somatochlora, 
libellulids and damselflies occur. Although bogs are acidic 
and fens are calcareous, sampling them entails similar 
methods. Small dip nets are recommended, as open water 
in these types of habitats can be limited. Work the dip net in 
sphagnum pools and around small hummocks; animal trails 
through a bog or fen, where shallow pockets of water occur, 
can also be rewarding. Most corduliid nymphs in sphagnum 
pools will remain quite still in your net and they can also be 
camouflaged as they are usually “hairy” and can be colored 
like the sphagnum. 

Figure 2. A lake in central Wisconsin.

Figure 3. An open marsh in northern Wisconsin.
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in future articles, look for tips on searching for nymphs of 
certain hard-to-find or rare species. Until then, we hope that 
when you are out oding that you’ll try dipping and journaling 
the experience. As always, we would love for you to write in 
with your observations, adventures, stories, poems and/or 
photos.

Marla Garrison is a faculty member in the Department of 
Biology at McHenry County College, Crystal Lake, Illinois. 
She is author of Damselflies of Chicagoland published online 
by Chicago's Field Museum https://fieldguides.fieldmuseum.
org/guides/guide/388. She may be contacted via email at 
mgarrison@mchenry.edu or by phone (815)479-7627.

Ken Tennessen has published over 80 technical papers on 
Odonata. His recent book, Dragonflies Nymphs of North 
America, was published by Springer in 2019. 
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In extremely shallow fens, tread lightly or stay near the 
edge, as these habitats can be fragile. We feel it necessary 
to offer a word of caution concerning bog ponds. These 
ponds are often at the center of a bog and must be reached 
by trudging in and over quaking sphagnum mats. These 
mats can be thin in places, so it is possible to break through 
the mat and find oneself deep in a tangle of plants and 
water. Such places are dangerous and should be negotiated 
extremely carefully. Also, the edge of a bog pond can have 
a sudden, deep drop-off, so be mindful when dip-netting at 
the edge. Most species in these habitats are not distributed 
randomly or regularly, instead they are aggregated (clumped, 
patchy); therefore, persistence and trying different areas of 
the habitat are needed to find where they are. 

We close this installment with an anecdote. Tim Vogt 
submitted the following image-evoking narrative in order 
to recount his experiences searching for Somatochlora 
hineana (Hine’s Emerald Dragonfly) in a Missouri Fen. This 
endangered species is generally restricted to areas where 
seeps and springs provide sheet flow over dolomite bedrock 
or rubble. Nymphs may take four to seven years to complete 
development, overwintering in the groundwater that fills 
Cambarus diogenes (Devil Crayfish) burrows. Locating them 
usually involves lugging heavy machinery out to the burrows 
and pumping one after the other with little return for time 
and effort. Here’s Tim’s take on his hunt for this rare species.

“About fifteen years ago, while conducting early to mid 
July (Ozark fen) S. hineana presence/absence surveys, I 
apparently suffered irreparable brain damage (occupational 
hazard).  Ok, try to picture in your minds the following: 
zero shade + radiant heat + ambient heat + seasonal high 
humidity + wetland-associated higher humidity.  Add to 
that Kipling's "mad dogs and Englishmen..."  

The Somat and the Englishman

the time has come the Somat said
to speak of many things

of muck - and seeps - and burrows
of crayfishes - and genes

and why the fens are swelt'ring hot
and whether nymphs have wings

Of course, not all nymph surveys need be so miserable, 
it all depends on your mission. The above discussion is 
about as much advice on sampling as we can pack into this 
installment. There is much to learn on how to find nymphs, 
especially when looking for particular species. It may seem a 
bit daunting at first, but we guarantee it will be worth it. The 
best way to learn is to go with an experienced “nympher” if 
you get the chance, otherwise you’ll have to get into those 
targeted habitats and do your own diligence.

In the next installment we will provide specifics on 
preserving and properly curating nymph specimens. Also, 

Figure 4. A large fen in central Wisconsin.

https://fieldguides.fieldmuseum.org/guides/guide/388
https://fieldguides.fieldmuseum.org/guides/guide/388
mailto:mgarrison%40mchenry.edu?subject=
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New Records

By Suzanne Winckler and David F. 
Smith

We report the first observation 
of Hetaerina capitalis 
(Bronze Rubyspot) in the 

Mexican state of Sonora [submitted 
to Odonata Central (Abbott 2021) 
as OC# 1915341]. This observation 
is approximately 800 km north of 
Nayarit, the west Mexican state that 
had previously held the northernmost 
records for H. capitalis. At 2:00 pm 
local time on 31 October 2021 we 
stopped to check an aguaje (ah-
WAH-hay; Spanish for spring) at an 
elevation of 570 m within a deeply 
shaded cove set back 10 m from the 
dirt road between Alamos, Sonora, 
and Chínipas, Chihuahua. This aguaje 
is part of the Arroyo Taymuco-Rio 
Mayo drainage and is 100 m above and 
500 m southwest of the perennially 
flowing Arroyo Taymuco; we term the 
spring Aguaje Taymuco (coordinates 
27.24898, −108.76834). The weather 
was partly cloudy with scattered large 
cumulus and cumulus congestus clouds, 
calm, and a pleasant 30°C. The water 
in Aguaje Taymuco emanates from a 
small trickle above and sheets down 
a two meter-tall rock face (Fig. 1), 
terminating in a clear, shallow pool 
before disappearing underground. 
The location is essentially shaded 
throughout the day and year due to a 
solid canopy of hardwood trees and a 
steep north-facing slope. Other odonate 
species observed here on this date and 
two weeks prior are shade-inclined 
Zygopterans: Archilestes grandis (Great 
Spreadwing; OC# 1908790, 1915340), 
Apanisagrion lais (Black-and-white 
Damsel; OC# 1908786, 1915338), and 
Argia oculata (Oculate Dancer; OC# 
1908789, 1915339).

We watched a single male 
Hetaerina—noticeably larger than 
typical for the locally common H. 
americana (American Rubyspot)—

Hetaerina capitalis in Sonora, Mexico

Figure 1. Aguaje Taymuco. We observed 
Hetaerina capitalis perching on a leaf to the 
left of the pool. Photograph by Suzanne 
Winckler. 

making multiple short flights, returning 
to perch repeatedly on the same leaf 
approximately 1.5 m above the pool. 
Despite the low ambient light, we 
were able to take multiple natural 
light photographs of this individual, 
both full-length (Fig. 2a) and focusing 
on anatomical details (Figs. 2b–2e). 
Based on the features resolved in 
these photographs we were able to 
make the surprising identification of 
Hetaerina capitalis, a tropical Western 
Hemisphere species first described in 
the nineteenth century (Selys 1873). A 
detailed morphological examination of 
the genus Hetaerina (Garrison 1990) 
presented a unique combination of 
features for H. capitalis: the presence 
of both pterostigmata and a terminal 
reddish patch in the wings (Fig. 2b), an 
iridescent green face (Fig. 2c), and the 
apparent lack of paraprocts (Fig. 2d). 
In addition to these features, the stripes 
and colors of the thorax (Fig. 2e) are 
also distinctive.

Two Hetaerina are most seen 
in Sonora, H. americana, which 
is abundant throughout southern 
Sonora, and H. vulnerata (Canyon 
Rubyspot), which typically resides 
at higher elevations. Although H. 
vulnerata has not been reported for 
southeastern Sonora, the mountainous 
border region of Sonora–Chihuahua, 
only 10 km further east from Aguaje 
Taymuco, reaches elevations of 1500 
m, which is comparable to its known 
occurrence near Yecorah, Sonora 
(Bailowitz et al. 2015). The two 
mountains immediately overlooking 
the aguaje have peak elevations of 1200 
and almost 1500 m. Thus, it would be 
far more likely for H. americana and 
even vulnerata to be at this aguaje than 
capitalis, but those species are readily 
distinguished from the individual we 
observed (Fig. 3) and can be eliminated 
from consideration for the following 
reasons. Both americana and vulnerata 
have prominent paraprocts, americana 

almost always has pterostigmata on 
an otherwise clear wing terminus, 
vulnerata lacks pterostigmata but has 
darkened wing tips, and neither has 
an iridescent green face. There is an 
additional rarely encountered Hetaerina 
species in Sonora, H. titia (Smoky 
Rubyspot). Several individuals were once 
seen associated with a flood event on the 
Rio Mayo near Navojoa (D. Danforth, 
personal communication), and one 
was observed on the Rio Cuchujaqui 
outside Alamos (E. Hough and 
P. Deviche, OC#504971); however, 
this species prefers low elevations and 
has anatomical features that would 
readily distinguish it from capitalis. 
We also note in this discussion of 
Hetaerina that one author (De Marmels 
1985) proposed the taxon in Mexico 
and Central America is Hetaerina 
smaragdalis, distinct from true H. 
capitalis found in portions of Venezuela. 
Subsequently, this distinction has been 
questioned (Garrison 1990), and the 
newer species has not been widely 
adopted.
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Figure 2. Anatomical features of Hetaerina capitalis individual. (a) Whole-body. (b) 
Wing details showing presence of pterostigmata plus reddish spots. (c) Face with green 
iridescence. (d) Terminal appendages with paraprocts seemingly absent. (e) Thorax details. 
Photograph a. by Suzanne Winckler, others by David F Smith.  

Previous H. capitalis observations 
range from Venezuela and Colombia in 
the south (Naturalista: www.naturalista.
mx) to the Mexican states of San Luis 
Potosí in the east and Nayarit in the 
west (Paulson 2021); there appear to 
be no records in the Central Plateau 
nor any prior records for Mexican 
states or other countries further north. 
Why would H. capitalis be present in 
southeastern Sonora? Aguaje Taymuco 
is a poorly documented site, with only 
one previous visit by DFS and no 
known visits from other odonatists, 
so it is possible this species has been 
overlooked if it is restricted to discrete 
sites. If so, then additional observations 
in the coming months and years should 
reinforce this possibility. More likely 
is the recent arrival of this individual 
to the area. Two possibilities come 
to mind. First, this could be part of 
the vanguard of odonates advancing 
northward with climate change, 
although a leap from Nayarit seems 
extreme. Second, this individual 
could be an erratic that arrived on a 
recent weather system from the south. 
Hurricane Rick in the eastern Pacific 
made landfall on October 15 at the 
shared border of Michoacán and 
Guerrero, within the known range for 
H. capitalis. Thus, it seems plausible 
that our specimen may have caught 
the northward flowing winds of that 
storm and arrived in Sonora with the 
remnants of Hurricane Rick. On the 
other hand, we have not observed 
additional H. capitalis nor other 
southern species in our area as might 
occur with a large-scale weather event. 
In short, no firm conclusions about the 
provenance of this individual can be 
drawn from our limited observations. 
We consider ourselves extremely 
fortunate to encounter H. capitalis 
in southern Sonora and will remain 
vigilant for additional sightings.
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Figure 3. (left) Comparison of Hetaerina 
capitalis (top) with H. americana (middle) 
and H. vulnerata (bottom). Note the 
distinctions in wing markings, terminal 
appendages, and thorax patterns. H. 
americana from Arroyo Taymuco (OC# 
1915371) and H. vulnerata from Seven 
Springs, Maricopa County, Arizona (OC# 
1881344). Photographs by David F Smith.    
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New Records

By Mike Hannisian

Cape May County is the 
southernmost county in New 
Jersey and consists of 256 square 

miles. For geographic comparison, the 
southern tip of the county (and state) 
lies at 38.9282° N Latitude while the 
northern tip of Washington, DC, lies at 
38.9953° N Latitude (based on Google 
Maps). The following records are based 
on data in iNaturalist (hereafter iNat) 
and OdonataCentral (hereafter OC).

On 25 June 2021, I photographed 
male (Fig. 1a) and female (Fig. 
1b) Ebony Jewelwings (Calopteryx 
maculata) at the Cold Spring Village 
Wetlands (OC# 1715662 and OC# 
1715672). This site is approximately 
2.5 miles north of the southern tip of 
New Jersey. All other Cape May County 
records are from Belleplain State Forest 
and Tuckahoe Wildlife Management 
Area, both of which are in the northern 
part of Cape May County.

On 17 May 2021, I photographed 
a female Eastern Forktail (Ischnura 
verticalis; Fig. 2) at Tuckahoe Wildlife 
Management Area. This is the first 
documented county record of this 
species (OC# 1663575), and is the 
105th documented Ode record for 
Cape May County. There is, however, 
an undocumented record from central 
Cape May County by Steven Glynn 
dated 20 June 2020 (OC# 1371312). 

On 18 September 2021, Nancy 
J. Watson and I photographed a 
Little Blue Dragonlet (Erythrodiplax 
minuscula; Fig. 3) at Cape May Point 
State Park (OC# 1862054 and OC# 
1862760). This is the fourth Cape 
May County record for this species 
(OC# 473970, OC# 503476, and OC# 
1488798).

Two days later, on 20 September 
2021, Nancy J. Watson and I 
photographed a Marl Pennant 
(Macrodiplax balteata; Fig. 4) at The 
Nature Conservancy’s South Cape 

Four Notable 2021 Ode Occurrences in 
Cape May County, New Jersey

Figure 1. Ebony Jewelwing (Calopteryx maculata) (a) male and (b) female; Cold Spring Village 
Wetlands, Cape May County, New Jersey; 25 June 2021; photographs by Mike Hannisian. 

a

b
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May Meadows (OC# 1862398, and 
OC#1862484). This is a new state (and, 
obviously, county) record bringing 
these totals to 188 and 106 Odonata 
species respectively.

Both Cape May Point State Park and 
The Nature Conservancy’s South Cape 
May Meadows are at the southernmost 
tip of New Jersey.

Mike is an amateur ode enthusiast 
who enjoys hunting and photographing 
dragons and damsels (flies that is).

Figure 3. Little Blue Dragonlet (Erythrodiplax minuscula); Cape May Point State Park, Cape 
May County, New Jersey; 18 September 2021; photograph by Mike Hannisian.

Figure 4. Marl Pennant (Macrodiplax balteata); The Nature Conservancy’s South Cape May 
Meadows, Cape May County, New Jersey; 20 September 2021; photograph by Mike Hannisian.

Figure 2. Eastern Forktail (Ischnura 
verticalis); Tuckahoe Wildlife Management 
Area, Cape May County, New Jersey; 17 May 
2021; photograph by Mike Hannisian. 
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New Records

By Jerry K. Hatfield

Iam continually amazed by 
the appearance of previously 
undocumented species that 

somehow seem to find their way to 
the arid region of the Texas South 
Plains. And this year has been no 
exception. The first new record was a 
female Cyrano Darner (Nasiaeschna 
pentacantha) from the Llano Estacado 
Audubon Trail at Buffalo Springs Lake 
on 13 June 2021 (OC# 1688845) that 
was confirmed by Dennis Paulson. The 
second new record, which did not come 
until much later in the season, was that 
of a male Band-winged Meadowhawk 
(Sympetrum semicinctum; Fig. 1) at 
Ransom Canyon on 17 October 2021 
(OC# 1908672) that I was able to 
identify and confirm myself. The third 
new record was of a most unexpected 
male Neotropical Bluet (Enallagma 
novaehispaniae; Fig. 2) again from 
Ransom Canyon on 7 November 2021 
(OC# 1928682) and which I was able 
to correctly identify and confirm myself. 

Over the more than 15 years that I 
have been chasing Odonata in Lubbock 
County and the surrounding region 
of the Texas South Plains, I have 
discovered that locating species that 
have not previously been reported in 
the area is often a matter of being in 
the right place at the right time. Yet 
somehow I seem to have all the good 
luck of being present when and where 
they decide to turn up. Who knows 
what next year may reveal. Like any true 
dragonfly enthusiast, I get excited just 
thinking about it. Each season presents 
new opportunities to get reacquainted 
with common species, but, as I have 
discovered, possibilities abound for 
discovering something previously 
unseen by you.

Cyrano Darner, Band-winged Meadowhawk, 
and Neotropical Bluet — new for Lubbock 

County, Texas in 2021

Figure 1. 

Figure 1. A male Band-winged Meadowhawk (Sympetrum semicinctum); Ransom Canyon, 
Lubbock Co., Texas; 17 October 2021 (OC# 1908672); photograph by Jerry K. Hatfield. 

Figure 2. A male Neotropical Bluet (Enallagma novaehispaniae); Ransom Canyon, Lubbock 
Co., Texas; 7 November 2021 (OC# 1928682); photograph by Jerry K. Hatfield. 

Jerry Hatfield is dragonfly enthusiast and 
photographer who resides a in Lubbock, 
Texas, where he serves as a medical center 
staff chaplain. He is also a member of the 

Dragonfly Society of the Americas. He 
can be contacted at l.hatfiejk7@gmail.
com.
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New Records

By Frank Beres

On 4 September 2021, a large 
black and yellow dragonfly 
landed in my backyard during 

a chaotic family pool party in Port 
Ewen, New York. I immediately 
ordered all of the party-goers not to 
move while I ran inside to grab my 
camera. Luckily, I returned with just 
enough time to snap a few photographs 
for the record before it flew off. As I 
suspected, the unexpected guest was a 
Tiger Spiketail (Cordulegaster erronea) 
and a new record for Ulster County. 
The surrounding area is well-suited for 
spiketails with many hidden seeps and 
coldwater streams that eventually drain 
to the nearby mid-Hudson River. In 
addition to this tiger, both Arrowhead 
(C. obliqua) and Delta-spotted (C. 
diastatops) Spiketails have previously 
been observed in this area.

Specific details on range and 
population size for the Tiger Spiketail 
have not been well-documented in 
New York, but it was known to occur 
in seven other counties prior to this 
sighting. In addition to the rarity of the 
species, this occurred especially late in 
the flight season. Previous observations 
were mainly from mid-July through 
mid-August in New Jersey (Barlow 
1995) and a similar timing was expected 
for this location. As a result of the last 
comprehensive Odonate cataloging 
efforts in the state, the New York 
Natural Heritage Program listed the 
species as S1: critically imperiled. This 
ranking is reserved for species that are 
especially vulnerable to disappearing 
from New York due to extreme rarity 
or other factors: five or fewer known 
populations or locations; very few 
individuals; restricted range or habitat; 
and/or very steep population declines. 
I conducted further searches in suitable 
areas over the following week, but all 
were unsuccessful.

New Record of Cordulegaster erronea in 
Ulster County, New York

Tiger Spiketail (Cordulegaster erronea); Port Ewen, New York; 4 September 2021; photograph 
by Frank Beres.

Although this individual was not 
formally invited to the pool party, it was 
quite an exciting guest!
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New Records

By Dennis Paulson

While perusing the citizen-science program 
iNaturalist for records of Odonata from the 
Bahamas, I came across an observation of 

Brachymesia gravida (Four-spotted Pennant) from Nassau, 
New Providence, on 26 April 2013 by Jim Lundberg, 
who kindly allowed me to use his record for the note. This 
individual is a female, probably fairly young from her pale 
coloration but with moderately well-developed brown 
postnodal spots.

This species has a wide range in southern United States, 
west to Arizona and south to Coahuila, Nuevo León 
and Tamaulipas in Mexico (Mexican records also from 
iNaturalist). Abundant throughout peninsular Florida, it 
was a good candidate to turn up in the Bahamas, and it will 
be interesting to see if additional records come to hand. 
However, there has been very little odonate research in the 

First record of Four-spotted Pennant, 
Brachymesia gravida, from the West Indies

Bahamas that I know of since the publication of a list from 
the islands by Westfall (1960) and my visits from 1962—
1964 (Paulson 1966).
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Dennis Paulson has been studying odonates for 60 years and is 
still impressed at how much there is to be learned about them.

OdoNews

Steve Valley has created a new dragonfly calendar using 
his amazing dragonfly portraits. The calendar is available 
for purchase from Zazzle.com. The calendar is 11" × 

14.25" and you can choose from several languages and events 
/ holidays options. Click here to get yours!

New 2022 Calendar

The June 2022 calendar image; a male Phanogomphus kurilis 
(Pacific Clubtail); photograph by Steve Valley.

https://www.zazzle.com/dragonflies_2022_calendar-158484243971385782?fbclid=IwAR2RWe_WnNTa5C8ENUqV_au8HhgkOPNkdjeDVC9Jba4egdcJud9UTm2idO4
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T he destruction of wetlands is driving the decline of 
dragonflies worldwide, according to the first global 

assessment of these species in today’s update of the 
IUCN Red List of Threatened Species™. Their decline is 
symptomatic of the widespread loss of the marshes, swamps 
and free-flowing rivers they breed in, mostly driven by the 
expansion of unsustainable agriculture and urbanisation 
around the world.

With today’s update, the number of species at risk of 
extinction on the Red List has exceeded 40,000 for the first 
time. The IUCN Red List now includes 142,577 species of 
which 40,084 are threatened with extinction.

“By revealing the global loss of dragonflies, today’s 
Red List update underscores the urgent need to 
protect the world’s wetlands and the rich tapestry 
of life they harbour. Globally, these ecosystems are 
disappearing three times faster than forests,” said Dr 
Bruno Oberle, IUCN Director General. “Marshes 
and other wetlands may seem unproductive and 
inhospitable to humans, but in fact they provide us with 
essential services. They store carbon, give us clean water 
and food, protect us from floods, as well as offer habitats 
for one in ten of the world's known species.”

Mesamphiagrion gaudiimontanum is a beautiful damselfly listed as Endangered. It is only known from the northern peat bogs in the highlands of the Andean 
Colombian Central Cordillera. As it is restricted to mountainous habitat, the species is highly endangered by climate change, in addition to agriculture and 
gold mining which also threaten the species' habitat. Photograph by Cornelio Bota.

The assessment of the world’s dragonflies and damselflies 
reveals that 16% out of 6,016 species are at risk of extinction, 
as their freshwater breeding grounds increasingly deteriorate. 
In South and Southeast Asia, more than a quarter of all 
species are threatened, mostly due to the clearing of wetland 
and rainforest areas to make room for crops such as palm oil. 
In Central and South America, the major cause of dragonflies’ 
decline is the clearing of forests for residential and commercial 
construction.  Pesticides, other pollutants and climate change 
are growing threats to species in every region of the world, 
and are the greatest threats to dragonflies in North America 
and Europe.

“Dragonflies are highly sensitive indicators of the state 
of freshwater ecosystems, and this first global assessment 
finally reveals the scale of their decline. It also provides 
an essential baseline we can use to measure the impact 
of conservation efforts,” said Dr Viola Clausnitzer, 
Co-chair of the IUCN SSC Dragonfly Specialist 
Group. “To conserve these beautiful insects, it is critical 
that governments, agriculture and industry consider the 
protection of wetland ecosystems in development projects, 
for example by protecting key habitats and dedicating 
space to urban wetlands.”

Dragonflies threatened as wetlands around the world disappear 

OdoNews
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The Pyrenean desman (Galemys pyrenaicus), a semiaquatic 
mammal found only in rivers in Andorra, France, Portugal 
and Spain, has moved from Vulnerable to Endangered. This 
unusual species is related to moles and has a long, sensitive 
nose and large webbed feet. It is among the last of its 
evolutionary line; one of only two remaining desman species 
in the world. The Pyrenean desman population has declined 
throughout its range by as much as 50% since 2011, largely 
due to human impacts on its habitats. Disruption to river 
flow and reduced water levels as a result of hydropower plant, 
dam and reservoir construction and water extraction for 
agriculture make significant areas inhospitable to the desman, 
isolate populations, and markedly reduce desman prey and 
shelter. Invasive alien species, illegal fishing using poison, nets 
and explosives, increasing droughts due to climate change, 
excavation of riverbeds and banks and water pollution further 
threaten the desman. Preserving and restoring the natural 
flow of rivers and surrounding vegetation, controlling invasive 
alien species and tackling climate change are key for this 
species to recover.

Citation: IUCN. 2021. Dragonflies threatened as wetlands 
around the world disappear. IUCN Red List, 9 December 
2021. www.iucn.org/news/species/202112/dragonflies-
threatened-wetlands-around-world-disappear-iucn-red-list. 

Inland sand areas scattered across the North American 
eastern deciduous forest and western tallgrass prairie 

ecotone are known for supporting pyrogenic early-
successional vegetation and specially adapted terrestrial 
faunas. Many of these globally and regionally rare 
systems contain functionally connected wetland networks 
(“wetscapes”) potentially important for aquatic insects. 
Sampling adults, nymphs, and exuviae in a remnant sand 
prairie-savanna wetscape in Illinois, United States, I 
assessed odonate species diversity (alpha, gamma, beta), 
distributions (spatial, temporal, abundance), and rarity 
status. In one field season (12 sites, 12 visits) I found 
more than a third of Illinois odonate species and close to 
half of the state’s lentic breeding odonates, including a 
new state record (Erythemis vesiculosa, Great Pondhawk). 
Richness averaged 25.8 species per site, reducing to 12.4 
species with removal of nonbreeding occurrences. Three 
sites including a shrub swamp, beaver pond, and forested 

vernal depressions complex made significant contributions 
to beta diversity, dependent on general versus breeding 
occurrences. Majorities of Anisoptera species (70%) and 
Zygoptera species (53%) bred at three or fewer sites. Eight 
species flew during all or most of the study period (late 
May to early October) whereas 14 species were detected 
on a single survey. Status classification derived from the 
observed spatial, temporal, and abundance distributions 
resulted in 24 common or very common species, 20 
uncommon or rare species, and 10 vagrants across the 
wetscape. These context-specific classifications may be 
combined with diversity and breeding patterns and other 
information in wetscape prioritization schemes. 

Citation: Bried JT. 2021. Odonata species diversity, 
distributions, and status in a rare sand prairie-savanna 
wetscape. International Journal of Odonatology 24(2021): 
197–214. doi.org/10.23797/2159-6719_24_15

Dragonflies threatened as wetlands around the 
world disappear continued... Leptagrion jeromei (Odonata: 

Coenagrionidae) spec. nov. from Brazil, 
with notes on L. andromache Hagen in 
Selys, 1876 

A new species of Leptagrion Selys, 1876 is described 
and named in honor to Dr. Jerome Constant: 

Leptagrion jeromei (Holotype: Brazil: Bahia, Jussari, 
RPPN Serra do Teimoso, Jequitiba tree (Cariniana 
legalis (Mart.) Kuntze, 1898) at 32 m, 10.v.2005, K.S. 
Furieri leg and deposited in FAAL). This species was 
confused for a long time with L. andromache Hagen in 
Selys, 1876 its closest congener. Diagnostic illustrations 
of L. andromache (lectotype and specimens collected at 
AmapBrazil) and L. jeromei spec. nov. are presented. We 
also present the northernmost record for L. andromache 
in Amap state, Northern Brazil.

  Citation:  Vilela DS, Garcia MDNJ, Furieri KS, 
Lencioni FAA. 2021. Leptagrion jeromei (Odonata: 
Coenagrionidae) spec. nov. from Brazil, with notes on 
L. andromache Hagen in Selys, 1876. Zootaxa 5068(2): 
40–246. 10.11646/zootaxa.5068.2.4. 

Odonata species diversity, distributions, and status in a rare sand prairie-savanna wetscape

http://www.iucn.org/news/species/202112/dragonflies-threatened-wetlands-around-world-disappear-iucn-red-list
http://www.iucn.org/news/species/202112/dragonflies-threatened-wetlands-around-world-disappear-iucn-red-list
http://doi.org/10.23797/2159-6719_24_15
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Morphological and phylogenetic factors 
structure the distribution of damselfly 
and dragonfly species (Odonata) along an 
environmental gradient in Amazonian streams

A range of factors may determine the structure of 
ecological communities in time and space, in particular 

niches, dispersal limits, and the evolutionary history of 
the species. In the last decades, the traditional focus of 
community ecology on species diversity and composition have 
been supplemented by approaches incorporating functional 
traits and phylogeny. Following this perspective, we evaluated 
the response pattern of adult damselflies and dragonflies 
(Odonata) along a gradient of environmental disturbance 
in Brazilian Amazonia, with the objective of identifying 
subgroups of species that respond in a similar manner 
to environmental filters. The study tested the hypothesis 
that the subgroups of species with similar responses to the 
environmental gradient are structured phylogenetically and 
will be morphologically more similar to one another than 
they are to the other species. Adult odonates were sampled 
in 98 Amazonian streams, 48 in the region of Santarém and 
Belterra and 50 in the municipality of Paragominas, both 
located in the Brazilian state of Pará. The study was based 
on an ecological niche modeling approach and statistical 
significance testing methods to identify groups of species. 
These species groups (latent classes) were then associated 
with their morphological characteristics (Abdomen Length 
and Thorax Length) and phylogenetic relationships. Four 
latent classes, containing 34 species, were generated for each 
region. The latent classes of the Odonata formed along the 
gradient of anthropogenic impact had effects of phylogenetic 
proximity and the species' morphological similarity. 
Therefore, species belonging to the same latent class are 
more morphologically similar and have greater similarities 
in evolutionary history. It seems likely, however, that other 
processes may be important for the understanding of the 

Illustration of a representative member of the order Odonata (suborder 
Anisoptera), showing the morphological metrics measured in the specimens 
collected in the present study. (a) forewing; (b) hindwing; (c) body, lateral 
view; (d) thorax, dorsal view (Source: adapted from IronChris, 2019).

structuring of the latent classes, such as intra- and interspecific 
relationships, environmental plasticity, and the history of 
land use. Both morphology and phylogeny are important for 
understanding species' responses to environmental gradients.

Citation: Bastos RC, Brasil LS, Oliveira-Junior JMB, 
Carvalho FG, Lennox GD, Barlow J, Juen L. 2021. 
Morphological and phylogenetic factors structure 
the distribution of damselfly and dragonfly species 
(Odonata) along an environmental gradient in Amazonian 
streams. Ecological Indicators 122 (2021): 107257. doi.
org/10.1016/j.ecolind.2020.107257

Lestes disjunctus australis Walker, 1952 was named as a 
subspecies of Lestes disjunctus Selys, 1862. In recent 

decades it has been considered deserving of full species 
status by most specialists. The core of its eastern North 
American range is south of Wisconsin, but during April 
through June of some years, mature individuals, and 
occasionally reproductive behavior, are observed at shallow 
ponds and wetlands mostly in the southern half of the 
state. Since first recorded in Wisconsin in 2002, it has been 
detected in 13 of Wisconsin’s 72 counties. However, there 

has been no unequivocal documentation of successful 
reproduction in the state. Various possibilities regarding 
long-range dispersal or facultative migration of this species 
and other species of Zygoptera are discussed.

Citation: DuBois RB, Tennessen KJ. 2021. The Puzzling 
Presence of Lestes australis (Odonata: Lestidae) in 
Wisconsin - Does This Species Migrate? The Great Lakes 
Entomologist 54(1). https://scholar.valpo.edu/tgle/
vol54/iss1/12

The Puzzling Presence of Lestes australis (Odonata: Lestidae) in Wisconsin ––  
Does This Species Migrate?

OdoNews
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Headwater streams are facing increasing disturbances 
from human pressures worldwide, thus better 

knowledge about bioindicators, particularly aquatic insect 
responses to various pressures and stressors, are urgently 
needed. Multiple trait-based approaches consider species 
attributes filtered by the environment, allowing them 
to persist in ecosystems under environmental pressures. 
Because this approach has been minimally explored in 
Odonata larvae, we aimed to understand how anthropogenic 
stressors structure Odonata larval assemblages in neotropical 
savanna streams by using multiple trait-based approaches. 
We hypothesized that a set of stressors––such as reduced 
substrate heterogeneity, poor water quality, natural land 
cover converted to pasture and agriculture, and reduced 
local riparian canopy cover––select Odonata functional traits. 
We collected 3209 Odonata larvae from 186 neotropical 
savanna headwater stream sites and used 39 environmental 
variables and seven traits in 23 categories related to their 
functional roles in Odonata genera. To assess associations 
between trait categories and environmental variables, we 
applied RLQ and fourth-corner statistical analyses. We found 
strong relationships between environmental variables and 
sets of Odonata biological traits that were separated into two 
main groups. Zygoptera genera (Perilestes, Allopodagrion, 

Heliocharis, Argia, Epipleoneura, Mnesarete/Hetaerina, 
Psaironeura) have elongated body shapes, caudal lamellae 
respiration, conforming thermoregulation, and endophytic 
oviposition. Such traits favor assemblages in conditions 
similar to reference streams, including denser riparian 
vegetation, good water quality, and diverse flows and 
substrate. Therefore, they are more sensitive to changes in 
those conditions. On the other hand, Anisoptera genera 
(Gomphoides, Archaeogomphus, Macrothemis, Brechmorhoga, 
Gynothemis, Phyllocycla) have cylindrical body shapes, 
internal gill respiration, endothermic thermoregulation, 
and burrowing behavior. Those traits facilitate their survival 
in intermediate or disturbed stream sites, characterized 
by riparian deforestation, increased erosion and siltation, 
and higher levels of total dissolved solids and conductivity. 
Therefore, using Odonata larval traits can be a valuable tool 
for assessing and monitoring anthropogenic impacts on 
neotropical savanna streams.

Citation: Silva LFR, Castro DMP, Juen L, Callisto M, 
Hughes RM, Hermes MG. 2021. Functional responses of 
Odonata larvae to human disturbances in neotropical savanna 
headwater streams. Ecological Indicators 133(2021): 108367. 
doi.org/10.1016/j.ecolind.2021.108367

Forests have been widely recognized as key habitats for 
odonate (dragonflies and damselflies) biodiversity, but 

the importance of forests for holding odonate biodiversity 
remains understudied in tropical mountains, one of the 
most diverse ecosystems on the planet. Here we describe 
the odonate assemblage composition along the elevation 
gradient in the Tatamá Mountains (Colombian Cordillera 
Occidental). We analyzed the effects of elevation, habitat, 
and suborder on species richness and endemism. We 
found that the richest assemblage occurred in the foothills 
between 300 and 600 m, where the biotas of the Chocó 
biogeographic region and the Tropical Andes converge. 
Anisoptera richness was higher in open habitats, that 
of Zygoptera higher in forests. Richness and endemism 
decreased with elevation, and no relation between habitat 
and richness was found. However, the number of endemic 
species was strongly related to forests, which harbored 
25 out of 28 endemic species. Also, forest odonates had 
narrower elevation ranges than open-habitat odonates. 

These patterns can be explained because tropical 
mountains were historically covered by forests, while open 
habitats derived from human activities (i.e., pastures) that 
have flourished in the past centuries. The forest odonate 
assemblages at different elevations have been evolving for 
millions of years, in relatively stable ecological conditions, 
which could promote the high number of forest endemics 
in the tropical mountains. Our results emphasize the 
role of tropical mountain forests in the conservation of 
Odonata diversity. 

Citation: Bota-Sierra CA., Flórez-V C, Escobar 
F, Sandoval J, Novelo-Gutiérrez R, Londoño GA, 
Cordero-Rivera A. 2021. The importance of tropical 
mountain forests for the conservation of dragonfly 
biodiversity: A case from the Colombian Western Andes. 
International Journal of Odonatology 24: 233–247. doi.
org/10.23797/2159-6719_24_18 

Functional responses of Odonata larvae to human disturbances in neotropical savanna 
headwater streams

The importance of tropical mountain forests for the conservation of dragonfly biodiversity: A 
case from the Colombian Western Andes 

http://doi.org/10.1016/j.ecolind.2021.108367
http://doi.org/10.23797/2159-6719_24_18 
http://doi.org/10.23797/2159-6719_24_18 


58 December 2021

Parting Shots

33(3) Caption Winner

The winning caption:

 Baby hold on to me!

Caption submitted by:  
Jeanne Im

Photograph by : Dave Biggs

Crimson-ringed Whiteface 
(Leucorrhinia glacialis) and a 
Bluet (Enallagma sp.); Gumboot 
Lake, Siskiyou County, California; 
20 June 2021.

33(4) Caption Contest
In each issue, ARGIA 
features one photograph 
in need of a caption. You, 
the reader, can submit your 
caption, and the winning 
entry will be published in 
the next issue. Submit your 
caption(s) for the photo on 
the right by 20 February 
2022 for a chance to win 
fame and bragging rights! 

Email your captions to:                     
editor@
dragonflysocietyamericas.
org.
Also consider submitting 
one of your more 
interesting or unusual 
odonate photographs for 
use in subsequent caption 
contests.

American Rubyspot (Hetaerina americana) on a Green Tree Frog (Hyla cinerea); 
Lake Waco Wetlands, Waco, Texas; 10 October 2021; photograph by Linda 
Taylor. https://lindarocotaylor.smugmug.com/

mailto:editor%40dragonflysocietyamericas.org?subject=
mailto:editor%40dragonflysocietyamericas.org?subject=
mailto:editor%40dragonflysocietyamericas.org?subject=
https://lindarocotaylor.smugmug.com/
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Above: female Argia translata (Dusky 
Dancer); Maricopa County, Arizona; June 
2021; photograph by Jim Burns. 

Right: Sympetrum vicinum (Autumn 
Meadowhawk); October 2021; Ulster Co., 
New York; photograph by Frank Beres.

Below: Sympetrum rubicundulum (Ruby 
Meadowhawk); Davis Branch watershed, 
Madison County, North Carolina; 4 July 2021; 
photograph by Pete Dixon.
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Pachydiplax longipennis (Blue Dasher); October 2021; Ulster County, 
New York; photograph by Frank Beres.
 

Libellula vibrans (Great Blue Skimmer); Elkridge Maryland; 16 June 
2021; photograph by Sean Maloney

Gomphus militaris (Sulphur-tipped Clubtail); Richland Creek Wildlife 
Management Area, Texas; 15 June 2021; photograph by Linda Taylor.

Celithemis eponina (Halloween Pennant); Chestnut Grove Natural 
Area, Lancaster County, Pennsylvania; 20 August 2021; photograph 
by Anne Pettigrew.
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Pseudoleon superbus (Filigree Skimmer); Silver Falls, Crosbyton, Texas; 6 June 2021; photograph by Jerry Hatfield. 

Argia oenea (Fiery-eyed Dancer); Arizona; photograph by Pierre 
Deviche.

Epitheca canis (Beaverpond Basketail) female head; photograph by 
Steve Valley.
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Octogomphus specularis (Grappletail) nymph,  
instar 2, dorsal view, a few minutes after ecdysis  

from the pronymph, reared from egg, 20×.  

Photograph by: 

Steve Valley 
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