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Seismic signals from Wildlife
Footfalls and Vocalization
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Seismic signals from Wildlife
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What are these signals useful for?
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Monitoring wildlife seismically
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Monitoring wildlife seismically
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Monitoring wildlife seismically

Acoustic Sensors
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* continuous
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Seismic Monitoring at Mpala Research
Centre, Kenya

Savanna Biome with high diversity of large land mammals

Photo: René Steinmann

-

P e
AL MR

// Helmholtz Centre o, . S SR AR S I B
'//J GFZfor Geosciences Photo: Mpala.org 0



Working at and with Mpala for many years now

2019: first small-scale deployment 2023: Iarge -scale deployment 2025: video and observation
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Seissavanna experiment 2019, Mpala, Kenya

% GFZ

Broadband Sensors and Camera Traps

Helmholtz Centre
for Geosciences
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The seismic signatures of footfalls

Giraffe Zebra
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Signals are subject to path and site effects

distant giraffe at

hard-rock site close to water hole water hole
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Exploring the data with UMAP
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Exploring the data with UMAP
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Exploring the data with UMAP
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Exploring the data with UMAP

elephant WTADD |
i r.affn'-_- ; WTBOO
guineafowl - :
hippo / WTCO0O0
human - o ETAQD
hyena A i « ETBOO

leo |:-§ rd NTADZ
rabbit

e : ) NNL62
zebra F = NWPO5

STADZ2

y Yailrlbe) e Gamie Wildlife classification needs to take into
//J G FZ for Geosciences account the site effect!



Support Vector Classifier exposed to all sites

max_distance = 50 m b max_distance = 100 m max_distance = 150 m
a BA = 0.87 BA = 0.82 C BA = 0.77

elephant
giraffe
hyena

zebra

2
&

Predicted Predicted Predicted

Increasing animal-sensor distance
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Exposing the model to unseen station

Transfer Cases ETA0O
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This is about footfalls, what about
vocalizations?

recorded signals i) spectrograms () correlation (d) localization
weram wilh all the others)
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Reinwald et al., 2021
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Recording vocalization with large n-arrays
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Recording vocalization with large n-arrays
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Identifying elephant rumbles with pre-
trained ResNetl8

Positive Negative
(Rumbles) (Not Rumbles)

Confusion Matrix: Acoustic

F1 Score: 0.97

rumble rumble
Predicted label

/ Helmholtz Centre .
'//J GFZ for Geosciences Morrell et al., in prep.
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Vibration as a source of information?

How do elephants communicate?

Elephant sounds have been measured as
traveling at about 309m per second
through air and at about 248-264 m/sec
through the ground.

Lawiremuency Rumble is being
rumble sent through detected by an
thie gromnd elephant through

I its foot

Fat tissue

Rumble travels
through the ground

over great distance
ration: ©EHRA PEACE Project
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Three Key Messages

Seismic sensors record footfalls and vocalization
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Three Key Messages

Seismic sensors record footfalls and vocalization

Useful to monitor and study wildlife, but first we need to turn
signals into information
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Three Key Messages

* Seismic sensors record footfalls and vocalization

* Useful to monitor and study wildlife, but first we need to turn
signals into information

* Implications for biology and conservation?
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