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Key question: Do changes of the environment affect/harm
- single individuals,
- the population,
- the species,
- the ecosystem?

Workshop program:

Session 1: Exposure Assessment and Dosimetry
Session 2: Interaction mechanisms
Session 3: Low frequency electric and magnetic fields:

Overhead powerlines and cables

Session 4: Radiofrequency electromagnetic fields:
Mobile communications including 5G
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A) Radical Pair Mechanism

Daniel Kattnig, University of Exeter, Living Systems Institute and Department of Physics

— Photo-induced redox processes lead to production of free radical pairs

— Radical pairs characterized by their spin state (singlet or triplet state)
* Singlet and triplet states no stationary events = S-T mixing
» S/T states recombine into different reaction products

— External magnetic fields can influence reaction product ratio

— Candidate molecule for radical pair formation: Cryptochrome in the retina
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B) Magnetite

Michael Winklhofer, University of Oldenburg, Germany

— Of all natural iron-oxides, magnetite has highest spontaneous magnetization and
therefore greatest potential for primary interaction with magnetic fields

— Species with magnetite deposits:

In animals and plants no known structure that is coupled
to the nervous system and contains magnetite

Beak of migratory birds

Some fish species

Subterranean mammals (mole rat)

On specialized structures of bacteria (magnetosome)
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C) Induced electric fields
Michael Winklhofer, University of Oldenburg, Germany

Conductive structures coupled with electroreceptors:

— Ampullae of Lorenzini in sharks
* Perception of electric fields of their prey
* Electric field sensitivity is 10 nV/cm

— lon channels in the inner ear of pigeons

* Perception of magnetic fields via induced
electric fields
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Environmental effects on birds

Henrik Mouritsen, University of Oldenburg, Germany

European robins (night-migratory songbird) are sensitive to anthropogenic EMF
in the range 400 kHz — 10 MHz under laboratory conditions
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Follow-up studies:

Heiko Schmaljohann, Institute of Avian Research, Ornithological Station Helgoland, Germany

Effects of electromagnetic noise on free-flying bird migrants? Northern wheatear
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Environmental effects on marine animals

Andrew Gill, Centre for Environment, Fisheries and Aquaculture Science, Lowestoft Laboratory, U.K.
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Exposure of insects to environmental RF EMF

Arno Thielens, University of Berkeley, USA / Department of Information Technology, Belgium

Numerical simulation of RF-EMF absorption in real models of insects:

Absorbed Power for Einc= 1V/m
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Exposure of insects to environmental RF EMF

Arno Thielens, University of Berkeley, USA / Department of Information Technology, Belgium

— The average Eg,,s over 10 studied measurement sites was 0.06 V/m

— Rural, private areas =2 no uplink measured
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Exposure of insects to environmental RF EMF

Arno Thielens, University of Berkeley, USA / Department of Information Technology, Belgium

Closer look on Western Honey Bees: Total absorbed power
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Effects on plants .

Alan Vian, University of Angers, France
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Effects on plants Fo g
Alan Vian, University of Angers, France <[}, "85~ '
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Effects on invertebrates

Amparo Lazaro, Mediterranean Institute for Advanced Studies, Spain

Field study on two islands (Limnos and Lesvos) with 5 mobile telecommunication

antennas per island:

— Effects on biodiversity of pollinating insects depending on distance to antenna?
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No significant differences of the measured fields between the 2 islands and distance to antenna
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Effects on invertebrates

Amparo Lazaro, Mediterranean Institute for Advanced Studies, Spain
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Positive relationships between EMR and abundance!
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Wasp abundance

Effects on invertebrates

Amparo Lazaro, Mediterranean Institute for Advanced Studies, Spain
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Negative relationships between EMR and abundance!
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Effects on pollinators

Adam Vanbergen, UMR Agroécologie, National Institute for Agricultural Research (INRA), France

Risk to pollinators from:
— Artificial Light at Night (ALAN)

— Anthropogenic radiofrequency electromagnetic radiation (AREMR)

,The impacts of artificial electromagnetic radiation on wildlife (flora
and fauna). Current knowledge overview“ P. Malkemper et al.
A Report of the EKLIPSE Project (2018) www.eklipse-mechanism.eu

“Risk to pollinators from anthropogenic electromagnetic radiation
(EMR): Evidence and knowledge gaps” A. Vanbergen et al.
Science of the Total Environment (2019)
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Effects on pollinators

Adam Vanbergen, UMR Agroécologie, National Institute for Agricultural Research (INRA), France
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Conclusions of the International Workshop

» Some animal and plant species can sense electric or magnetic fields at low
field intensities, but mechanisms of perception are not well understood

» Anthropogenic sources modified behavior of migrating birds in laboratory
studies — relevance unclear; field studies are on the way

» Some studies observed (negative?) effects, but results are in part
inconsistent or even contradictory

» Significant differences in study quality exist

» So far, there is no validated scientific evidence for negative effects on
animals and plants (on an individual and population level)

» Single results of high quality papers should be reproduced

—> Scientific report is on the way

For more details please contact bpophof@bfs.de or
gziegelberger@bfs.de
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