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Odonata

\
Dragonflies
Anisoptera

Damselflies
Zygoptera

Anisozygoptera

6000 recorded species globally



gty v . .
f"-/‘v":z-:- B, >,
TR e S

‘»'r."qtb-’—

.
\) i 3B




Dragonfly Life cycle

Incomplete
Metamorphosis
larvae - Adult
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Dragonflies

.

~300 million years old Odonata tree of lcH

Kohli et al. 2021 iScience



Global Distribution
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Map from GBIF based on “human observation” recorded between 2014-2024



Dragonflies of the Arctic

© OpenStreetMap contributors, © OpenMapTiles, GBIF.

Map from GBIF based on “human observation” recorded between 2014-2024 for Aeshna subarctica
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Somatochlora sahlbergi — Treeline emerald

Considered to be the northern most
breeding dragonfly species.

- @enetic structure across

the geographic range?

- Arethepopulationsonthe  ~ircmboreal distribution
two continents different?

12
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@ Japan
© Norway

@ Sweden

@ Finland No Genetic variation across the
@ Yukon Territory

@ Alaska ' continents
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Kohli et al 2018 Scientific Reports



Is lack of genetic variation
seen in other northern o %

dragonfly species? QD A umees

A. canadensis L. quadrimaculata

A. umbrosa

231 &

A. eremita S. danae
Kohli et al 2018 Scientific Reports 14



Holarctic dragonflies

Aeshna subarctica

Aeshna juncea Libellula quadrimaculata
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Libellula quadrimaculata

@ Jopan
E‘ Russia
:‘ North America
' Yukon/Alaska
@ Europe
/(0 China

Kohli et al 2021 Peer]



The Atlantic Divide

. JAP-1
JAP-2
.......
lllllll RU-14 .
CA_Utah-1
CA_Man-15 EU_DE-11
CA_Man-2
h .
() Aes na juncea
RU_Sakls-1 l D .
‘ EU_FR-1

= Haplotypes from other locations

JAP_SK- ’
RU-3 .

In all the species accept Somatochlora sahlbergi .



What’s up with S. sahlbergi ?

T o

# A. juncea

A. canadensis L. quadrimaculata
) A. umbrosa
Why do we see lack of genetic
variation in S. sahlbergi ? w
A. eremita S. danae

Kohli et al 2018 Scientific Reports e




A Panmictic population?

International Journal of Odonatology WORLDWIDE
2022, Vol. 25, pp. 43-55 DRAGONFLY
doi:10.48156/1388.2022.1917166 A SSOCIATION

Evidence for widespread gene flow
and migration in the Globe Skimmer dragonfly
Pantala flavescens

Jessica Ware ®'*, Manpreet Kaur Kohli @, Ciara Mae Mendoza?,
Daniel Troast?, Hiroshi Jinguji ©, Keith A. Hobson ©°, Géran Sahlén ©°,
R. Charles Anderson’ & Frank Suhling ©8
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Pantala flavescens
The Global wanderer




Divergence time since separation?

PALE Paleoenvironmental Atlas of Beringia

Coastline 21,000 Cal years BP Beringia 20000 years ago Duration of snow cover in days

-

-200
-125
-75 70°N .
-50 S USE .
25 g o 2R g < ﬁ{y % \\‘\Q\
A e " \Tm}}_i
200 B t{_dg: > S o
500 ol

[ 1se .y ——=

50°N
180° 170°W 160°W 150°W 140°W 130°W

wikimedia commons  EXiSted only in the Beringian refugia??




Long generation time?

Molecular Phylogenetics and Evolution
Volume 200, November 2024, 108185

ELSEVIER

Journal of Biogeography (J. Biogeogr.) (2014) 41, 1291-1300
-i‘ BT The petaltail dragonflies (Odonata: )
LR Petaluridae): Mesozoic habitat specialists A molecular phylogeny Of the Petalurldae

that survive to the modern day

Jsica L. Ware™, Chisopbes D. ety Mol Sinches Horere’ (Odonata: Anisoptera): A 160-Million-Year-

Steve Valley®, Jim Johnson®, Cary Kerst®, Michael L. May®

and Gunther Theischinger” Old Story Of drift and eXtinCtiOn

Ethan R. Tolman ®° < & & Christopher D. Beatty 9, Manpreet K. Kohli ® ¢, John Abbott f,
Seth M. Bybee 9, Paul B. Frandsen h, ]. Stephen Gosnell © k, Robert Guralnick ', VJ. KalkmanJ,
Lacie G. Newton ®, Anton Suvorov ?, Jessica L. Ware °
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Story so far...

S. sahlbergi -dragonfly with potentially an interesting evolutionary history.
 Panmictic population?

 Divergence time since separation?

* Long generation time?

Holarctic dragonflies
* Large Holarctic ranges?
* how are they surviving the extreme weather?

Next steps...
Genomic, physiological, ecological etc



Anna Eichert

July 2023
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Mayra Meléndez-Gonzale:




Monthly temperature trend Oct 2023- July 2024
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Effective population size (x1 04)

Whole genome sequencing — PSMC analysis
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Effective population size (x1 04)

Whole genome sequencing
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Aeshna juncea Somatochlora sahlbergi



Northern Sweden — Oct 2023
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