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Migratory Bats on the Map

Bringing bats into the CMS Atlas of Animal Migration

Prof. Dr. Christian C. Voigt

“Understanding the world before we change it“{Lucretius 60 B.C.)
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Bat facts Lol

Bats occur almost everywhere, Bats are the second largest ° Longevity
except for the polar regions mammal taxa 1,500 species, only * Low repro_c_lucnve rate
outnumbered by rodents * High mobility

,Bats are large mammals trapped
in a small body*
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Credit: Teague O’Mara (Bat Conservation
International
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Bats migrate across borders, yet are often missed e

More than
3,500 km

Seasonal flights recorded for Leislers'
bats between north-east and south-
west Europe




Bats migrate across borders, yet are often missed ot

Seasonal flights recorded for Leislers' Most migrants weigh under 40 g and fly
bats between north-east and south- at night: hard to track, easy to overlook
west Europe

Spot the bat.in its natural habitat
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Bats migrate across borders, yet are often missed ot

Seasonal flights recorded for Leislers' Most migrants weigh under 40 g and fly Massive migration of bats occurs
bats between north-east and south- at night: hard to track, easy to overlook worldwide, yet it is by and large
west Europe overseen (unless species are large)

Spot the bat.in its natural habitat

Millions of strawlcoloured fruit bats
gathering seasonally at Kasanka
National Park, Zambia

Credit: Kasanka Bat Research
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A CMS framework to include bats

https://www.cms.int/publication/

Convention on the Conservation of
Migratory Species of Wild Animals
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avremen %22 Fact Sheet

CONSERVATION OF MIGRATORY BATS
A GLOBAL ISSUE

‘Afican st calored it bats £ Viniffed F. ickiBat anservaton Intemational

Migratory Bats Face Many Conservation Threats

“The valy mammals capable of powered fighe, burs exbibic renackable ccological diversity and are found across all continerts
except Antarctica. There are nearly 1,500 bat species knawn, comprising 201% of all mammalian diversity. New pecies are
descrihed each year, especially in biodiverse regions of equatorial Aftica, Asia, and the Americas. Many bar species are threatened
by human iaduced forces of change. Habirat loss £rom d . pescc | cacegy
production, and dimate change i

d ags hunting,

: among the leading threats to bt species globally.
Bat migration takes several forms, including long-distance movements within @ country and across political borders. Because
are typically nocturnal and hard 10 Irack, migriory movements of most species remain poorly documenied. Tdentifying
migratory parhways and seasonal movemenr parrerns is crucial for plobal hat conservation. Some threars, such as morcality
ar wind ecaergy faciliies, pose a higher oisk o bars when they ase mugsating, Mappiag migrory parhways can highlight kev
habitats to prioritize for procection. Preserving habitat patches as ccological stepping stoncs along extended routes helps bats
fisel their journeys and prosides saasting sites. Undersianding when species migraie along nassow corridors ar with a dispersed
broad front parrern informs borh habimt prorection aad the breadh of conserwarion srrategies cequired for prorection. And
documenting the seasonal timing of species’ migeation can focus efforts to avoid collisions with wind cacegy rurbines.

Regional examples of migratory bat species and their conservation threats

Nathusius® pipistrelle {Ppicredie; nurhicil) This small species is widely disrribured across Incope into Asia. Ir migrates
to the southwese i the fall and then retureas to noscheastern regions 1 the spring. A marked P, satbusii complered 2 one

way migratwry flight of 2486 km hetween northwest Russia and the French Alps. Conservation threaes include habitat
fragmentation and loss of marerniy roosis in buildings and rees. This species is frequently found during farality monitoring,
ar wind farms across Lurope, and the majosicy of £ matbwii killed by wind mrbines are females and juveniles. Pipiveffer

natbwsii is listed under LUROBAIS, IUCN Status: Leaet Comgern,

African straw-colored fruit bat {Iiidoion fiedvid) The pan-Afican
migration of thus CMS Listed species includes millions of bacs
gathering cach year ae Kasanka National Park in Zambia. These
fruit and nectar-feeding hats pollinate planis and disperse seeds,
supporting reforestation aczoss sub Saharan Aftica. The garhering in
Kasanka Nationsl Pak from October dicough Jaauary is made up
of bacs from many calonics, some fying from disant locations like
the Democratic Republic of Congo—one bat few 2518 km in 149
days. Lhis specics is ehreatencd by persecution and huariag, and ic has
been killed by wind coergy wurbines. After COP14, CMS adopred a
Concerted Action for F, fein in 2024, TUCN Stafes: Nowr Thruaiend

African straw colored fruit bat € Steve Cetfeshinden Pichires

Collaboration between Leibniz-1ZW and BCI
S

UNd@

environment

£
e & Fact Sheet

Convention on the Conservation of

Migratory Species of Wild Animals
2

MIGRATORY BATS AND WIND ENERGY

Wird tizhines & Fd AmetiRat Consenuafion Infematicns!

ons of Bats Have Been Killed by Wind Energy Turbines

Globally, millions of bats are killed by wind cnergy murbines cach vour, and bat
faraliy saes increase as wind enexgy expands with demand for cheap enespy and
o mee global decarbonization srgers. Wind enengy s an important pare of @
renewable enerpy stratey tn redce the use of fossil uels, but sustamable se of
wind encegy depends on avoiding biodiversity loss. Monitoring the rumber of
bars Killed al wurbines is  first step 10 estimate the impact, B Gality daia that ave
kil indicate thae wind energy is onc of the leading cases of dircer morealicy
of migrating bars around the wodld." Yet we do ot know how many bats ace kiled
at wind rurbines i many places, specifically in emerying markers; pardy hecase
{his information i not released. Scientisis are currently researching the scope of
this threat and exploring solutons thae protect bats ac wind rurbines.

Scope

BAT FATALITY RATES AT WIND
FACILITIES AND 2023 ENERGY
PRODUCTION BY REGION**

+  North America: 6-7 batsiNW/; 167 GW

« Europe: 67 baisIMW; 225 GW

« Afica, Mddle East: 3 batsMW (in South
Aica); 10 GW

+ Central and South America: 257 batsMW;
37GW

+ Asia, Austraia, Oceania; Rate unknon
{Australa: 7-20 batsiurbine; 403 G

BAT GENERA KILLED AT WIND
TURBINES®**

Artibeus,

Fstimazes of how many bats are killed at turbines arce based on post tion-
fanality monitoring PCEM) conducted at opesational wind energy facilities?
Bat farality mtes are caloulated as the number of bars killed per MW of energy
production. per vear, and these rates vasy with location, masbine height, blade
length, and operarional policies.” Regional reported bar Girality rates and the
annual wind energy production capacity from those regions i 2023 ase showa
at abuve right.

Faalivies at wind energy facilities impact a diversity of bal species, and migsory
bats face heghtened risk from this threae At least 47 gonera of bt are
sepresenred ia the bat fanalities documeated ar wind rusbiacs globally, A list of
wencra with documented species futaliries is shown to the right. This lise will
grow as more facilitics condver TCTM, and as wind cactgy Ficilitics expand into
new regions.

linesging Maker Conares.
1251 Regonal Hoghbights Lo: Vistoul T

2 i Sumtuay of Bat

stella,

Chasrephon, Chalinolobus, Eidolon, Eonycteris,
Epomophorus, Eplesicus, Erophylla, Eumops,
Fafsistrollus,  Glischropus,  Hespsroptenus,
Hypst Kerivoula,  Lasiunis, Megasrops,
Miiopterus, Molossus,  Monophyllus.  Mops.
Mormoops. Mormopterus. Myotis. Neoromicia.
Noctiio,  Nyctalus,  Nycticeius,  Nyctinomops,
Nyctophilus, Otomops, Parastrellus, Penmyotis,
Pipistrellus, Plecotus, Pteropus, Rhinolophus.
Rouseftus. Scofophilus. Stenoderma. Tadarda.
Taphozous, Tylonycterus, Vespadelus, Vespertilo

Rouseities angriexicanddain and | asinrs dsenis

c oW
of maay species found dead below wind rurbines.
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Listing of bats in Annexes of the CMS:

Annex I: 1 bat species

Annex Il: 13 species by name and 54 species
(European populations only as part of the EUROBATS
agreement)

-2 4.5 % of all known species

Now: 14 more species to be suggested to the COP16

Concerted action:

Conducted for the straw-coloured fruit bat (Eidolon helvum)



A CMS framework to include bats
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Under CMS, European bat populations are listed in the Annexes and covered by the EUROBATS Agreement

Discussing emerging threats and

= evidence-based conservation solutions

Outreach activities to inform the
=~ 1‘5 public (e.g., International Bat Night,
\a lectures for UN International School)

Guidelines to
improve the
protection of
migratory bats

EUROBATS 4
PuincationSer’iIZsj 8

Guidelines for consideration
of bats in lighting projects

Revision will be launched on
18th of November

C.C. Voigt » C. Azam * J. Dekker * J. Ferguson * M. Fritze

S. Gazaryan * F. Holker » G. Jones * N. Leader * D. Lewanzik

H.J.G.A. Limpens * F. Mathews ¢ J. Rydell * H. Schofield
K. Spoelstra * M. Zagmajster
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A CMS framework to include bats
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Under CMS, European bat populations are listed in Appendix | and Il and covered by the EUROBATS Agreement

Guidelines to
improve the
protection of
migratory bats

EUROBATS
Publication Serles 1 4

Discussing emerging threats and
i a8 evidence-based conservation solutions

' 3 {“ F)
‘ Sos Outreach activities to inform the

;% ;‘Q public (e.g., International Bat Night,
\‘J = ~24 |ectures for UN International School)

ssssss

Latitude
5

Movement ecology of
European bats
To be launched in 2027

|. Budinski, ...., many co-authors, ..., ...,
...................................... Voigt, C.C.
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The Atlas of Animal Migration: where bats fit Xty

What the Atlas does Q The bat gap
« Compiles and visualises movement data across
taxa and regions Existing modules cover birds and other
 Informs conservation planning, policy and mammals. Bats lack a dedicated module, so
infrastructure decisions their routes, stopover sites and roosts remain

largely invisible.

* Moves toward a single CMS Gateway giving
practical access to all modules

« Can link to Key Biodiversity Areas to flag critical
habitats




Three migration strategies to map

Long-distance
latitudinal

Insectivorous and nectivorous
bats moving between summer
and winter ranges

Nathusius' pipistrelle, common
noctule, hoary bat, Leptonycteris
yerbabuenae
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Bat migration and
foraging: Energy-

demanding journeys on
tight budgets

Christian C. Voigt", Shannon E.

Credit: Getty Images/iStockph®
copyright: Kenneth Cannin
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Three migration strategies to map s

Regional & seasonal

Shorter moves between
maternity roosts, swarming sites
and hibernacula

Common pipistrelle, Greater mouse- ; 3 Mﬁ
eared bat, Schreibers' bent-winged g - -
bat, pond bat Movements of Common

pipistrelles from hibernacula
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Three migration strategies to map s

Lon sonal Nomadic frugivores
latit]

Insec ben Tracking fruiting and flowering
bats Arming sites across tropical landscapes
and v

Straw-coloured fruit bat, flying foxes

Eidolon helvu_m

1000 km
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Member of the

And then there is the Eleanore‘s bat ﬁ@

Altitude, m
o
= 100

Daytime roost of a female no. !

Daytime roost of a female no. ¢

Daytime roost of a male no. 53
&= Tracks of Nycralus lasiopterus

0...18 Day from the start of migration

"1 KMA boundaries

E3 Range of Nycralus lasiopterus

Autumn Migration of Greater Noctule Bat (Nyctalus Lasiopterus):
through Countries and over Mountains
to a New Migration Flight Record in Bats

D. A. Vasenkov*, N. S. Vasiliev’, N. V. Sidorchuk*, and Academician V. V. Rozhnov**
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And then there is the Eleanore‘s bat zﬁ@“‘é
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And then there is the Eleanore‘s bat mj
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RESEARCH ARTICLES

PREDATION

Greater noctule bats prey on

and consume passerines in flight

L. Stidsholt*?*}, E. Tena®*1, |. Foskolos™*, J. Nogueras®,
. de la Hera®®”, S. Sanchez-Navarro®, J. L. Garcia-Mudarra®,
C. Ibafiez®




And then there is the Eleanore‘s bat
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Greater noctule bats prey on
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Recording from tag Echoloc:

paus

Last buzz before
passerine capture Precmitng
distress calls

Frequency (kt-,[z)

pNAS BRIEF REPORT

and consume passerines in flight Natural history on canvas: Brueghel knew about bird-eating

L. Stidsholt*?*}, E. Tena®*1, |. Foskolos™*, J. Nogueras®,
. de la Hera®®”, S. Sanchez-Navarro®, J. L. Garcia-Mudarra®,
C. Ibafiez®

noctule bats

Pedro Romero-Vidal*' 2, Sonia Sanchez-Navarro" (2, Elena Tena" 2, and Miguel Clavero™'
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Threats concentrate along routes and at roosts f%

Roost loss

Tree felling, renovation and
cave disturbance

Wind energy

Collisions peak during
autumn migration

Artificial light
Disrupts commuting and
migratory flight paths

Climate change Habitat fragmentation Hunting & persecution

Shifts timing and food
avallablllty, heat waves

Breaks corridors such as Bushmeat harvest of large fruit
river valleys and forests bats in parts of Africa and Asia
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Threats concentrate along routes and at roosts %

Wind_ energy In the temperate zone, wind turbines kill about 12-14 bats per year, i.e.
Collisions peak during 5-6 per MW produced

autumn migration » >200.000 bats killed in Germany
» >1 Million bats killed in the US and Canada

Mitigation schemes are possible, but not practiced worldwide

EUROBATS
PuincationSer':lt;s. 6

|

BioScience, 2024, 0, 1-13

https://doi.org/10.1093/biosci/biae023

Advance access publication date: 0 2024

OXFORD Forum

Toward solving the global green-green dilemma
between wind energy production and bat conservation

Christian C. Voigt (), Enrico Bernard (|-}, Joe Chun-Chia Huang (|-}, Winifred F. Frick (), Christian Kerbiriou (), Kate MacEwan (2},
Fiona Mathews (2}, Armando Rodriguez-Durén , Carolin Scholz (2}, Paul W. Webala (), Justin Welbergen and Michael Whitby

Guidelines for consideration
of bats in wind farm projects
Revision 2014

Rodrigues - L. Bach « M.-J. Dubourg-Savage * B. K dia
K

ri . Karapan
ovaé » T. Kervyn « J. Dekker « A. Kepel « P. Bach + J. Collins
C. Harbusch « K. Park * B. Micevski + J. Minderman

L.
D.
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Lessons learned: how bat movement is measured

Ringing / banding Long time series of recoveries Very low recovery rates

Radio telemetry networks Tags light enough for small species Detection only near receivers
GPS / satellite tags Full tracks for large fruit bats Too heavy for most insectivores
Stable isotopes Origin of bats found at turbines or roosts Coarse spatial resolution
Acoustic & radar Timing and intensity of passage Species ID and direction uncertain

O Tag mass is usually capped at about 5% of body weight, the key constraint for small migrants.
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— New technologies, new opportunities to track small
and cryptic animals: Tracking with the Internet-of-things) 53

Sprmg migration of common noctule bats
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Bats surf storm fronts during spring migration

Edward Hurme'®**, lvan Lenzi', Martin Wikelski*>, Timm A. Wild't, Dina K. N. Dechmann'2-1



Challenges

Data
deficiency for
most species

Particularly for
emerging markets,
global south

Lack of funding

Lack of expertise

Lack of data
sharing

Individual
researchers, NGO
members, bat experts
may not be willing to
share their data

Taxonomy

Outdated reference

Harmonise

Data structure is
diverse

CMS platform
missing

Commonly accepted
and centrally
administered via
continuous funding

and Wildlife Research

Lack of
International
pressure and
legal
obligation to
put evidence-
based
solutions into
practice
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Migratory Bats on the Map

Bringing bats into the CMS Atlas of Animal Migration

Contact me at: voigt@izw-berlin.de

Prof. Dr. Christian C. Voigt

“Understanding the world before we change it“{Lucretius 60 B.C.)



