A global IOT-System — The Internet of Animals

What can we learn from the collective knowledge of animals?

‘ Martin Wikelski, Max Planck of Animal Behavior, Konstanz, Germany



The Internet
of Animals




"Emergent’ novel properties of sensor swarms
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‘Emergent” Sensor-swarms in animals:
“The 6™ sense of animals”
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Why do we need an ‘Internet of animals’

“We already have all the observation
systems we need, don’t we?.”




Animals: detection and prediction of the "unknown’

Unicus anser erat, minimae custodia villae.




Why we need information from animals globally?

Ecosystem services
Food safety Pollination - Reforestation Health and well being
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Personal distance: WiFi ear tags

Will Rogers et al. submitted












Automated tagging is scalable






Saving rangers builds trust
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Internet of Things
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ICARUS system overview

GNSS . . . .
Simultaneous communication with
i a multitude of tags
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Can seabirds in the Pacific indicate the beginning of a taifun?
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Animal Tracker App: Everybody can be an observer/guardian

Animal Tracker App, AppStore und Google Play













Salvatore and
the Goats of

Mount Etna

... In goats we trust”

BY USCHI MULLER # ILLUSTRATIONS BY BRITTANY LANE



Goats change their altitudinal movement profile
ahead of major eruptions
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At last, they reachad the parfoct spot, near the top, and
% the gouts began to pick at the graas, It was beautiful on
the mountain, although a little quiet. Usually there were

birds singing. But today, the meadows were hushed.

Maybe the birds wore off pienicking on berries.

The thought made Salvatore want s snack too.

But no sooner had Salvatore reached into his pack

than Bianena began to kick and jump areund

“Bianea, calm down,” eatd Salvarore

But Bianca did not.
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Fish ‘cause’ earthquakes
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Before the Earthquake hit ! 3 4
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Erdbebenseit 1912 Kontinentalgrenze 2¢m/Jahr Platten-
iGN R . Magnitude >7 Nord-Anatolische  geschwindigkeit
Verwerfungszone gegen Eurasien




Can (some) cats or dogs predict an earthquake?
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Ellis-Soto et al., Nature CC 2023



Why we need information from animals globally?

Food safety
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Ear wiggling

1.00 1

0.751

ODBA
2

0.251

0.00 1

<
Q
&
Q
\é&
(\‘o conditions
2
\)

v{\(

free-ranging
semi-free

BLS3 lab

healthy expositiomcubation viremia
Animal status

0.14

e
(=

Mean slope

0.2 4

0.3 7

S

study
$ BLS3lab

+ semi-free

+ free-ranging

30 Irn'rn 1 hluuri héursdr hﬁurﬁ héunﬂ? I'l'crurﬂ cll!a}' 2 L:F'a}'s
Averaging period

Morelle et al. 2023






Time (days)

C
G
S
©
o ®
O
o <
o> O
o =
£ E
= £
&
=
o

T0

(D0) Jmesadwal
Apog ui abuye)




ThaHand

o" “ ,.dy

(o

~ -




o= : -
Encephalitis via tic s R r—

I‘ - o e -
| —










peeeces

|

=
=
.20
C
C
i)
)
©
il |
00
=




Why we need information from animals globally?

Ecosystem services
Pollination - Reforestation
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Global CO, savings - Nature-based solutions: Animals conserve 6 gigatons of carbon
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Baume pflanzen als Mm‘el gegen den Kllmawandel’?
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Seed-dispersing animals as gardeners of
the forests




Why we need information from animals globally?

Health and well being




Cuckoo:
the best indicator of
intact nature

Pictures: Nabu, Barraimaging



Kasper Thorup und Kollegen
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Causes of death

Unknown (technical Accident,
Collison

reason)
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Logger induced  Garpage context

Andrea Flack & Wolfgang Fiedler
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ECOLOGY

Bat tracking across Europe

New technology answers questions about the
seasonal migration of bats

199 28 1]
Diay af the Yaar

Hurme et al. 2025



ECOLOGY

Bat tracking across Europe

New technology answers questions about the : 2025.03-18 19:00:00
seasonal migration of bats
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Verein zur Forderung des Internets der Tiere //
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DAILYw¥ MAVERICK

OUR BURNING PLANET

SAVING PRIVATE RHINO

‘Benefits so clearly outweigh the risks’: 120 rhino successfully
translocated into Greater Kruger system
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Ve AN IR rX R ‘ N I PR TR S T . GKEPF vet Giinter Nowak carefully guides a sedated rhin
A Member of the transiocation team guides riino tospands a erate for transportation 10 Greater Kruger aret. (Phot

Michoe! Dexter)
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A rhino takes cautious steps out of its crate after arriving in the Greater Kruger system. (Photo: Cathan Moore)

Rhino safety
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TGHANUO The Planet’s Currency

RWANDA, A TEHANU
PILOT PROJECT

In aworld first, we have enabled nonhumans to spend
money based on their interests using their digital wallets
connected to their digital identities.

12 Millionen S from the
government of Rwanda

Collect data Know your species Determine interests Perform and Receive payment
verify services



Al on collar
Detects hunting behavior
Collar emits bird warning
call '
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