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? Rt ql RIEE 7 RIY oy & dkg B iLla

= 1st year
= 2nd year
= 3rd year
= 4th year

?Rt ql RH2 qRY UAKP 6 dllA G ? W agqel 1JUC

Geodynamo

Geophysics Of Volcanoes
& Geothermal Energy

Tectonic, Relief And Basins

Mineralogy

Seismic Cycle
And Transient
Deformations

Geochemistry

Fault And
Instability
Mechanics

Geophysics Of Seismic
And Gravitational Risks

Active Tectonics
And Seismicity

Waves And Structures
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? Rt ql Rid&q R R ¥ra Yemde My 1 1J

Eclogite

Sandstone

Granite

Limestone

Serpentinite

Foulst
Volcanic bomb
I don't like rocks

?Rt ql RH2 qRUY LY NDRKC AV Rq W ILG |
el YlUENIIL | 1Ja

Favourite geological time periods (geological timescale)

Hadean
Archean
Proterozoic
Phanerozoic

4000 3000 2000 1000 0
Time before present (Ma)
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? Rt gl RE &:6RVEYLYHAUOA! Wwf &£ NI 1T 1J

English
French
Spanish
German
Italian
Arabic

Mandarin

Russian

Swedish

Indonesian

Greek

Slovene

Dutch

0 10 20 30 40 50 60
Number of people

? Rt ql R HeiqRlY!IUliYenHli~B Kigl a 1J W q 2

Geochemistry

Engineering

Geophysics

Physics

Other

Geosciences

Geology
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?Rt gl RHzaqRYUWYnWaqd6 W gqel 13U«
cUHqRYUWYNnWqRGWa

=

50

30 1

20 1

Estimated number of people in office

10 A

N
Time of day

~

? Rt ql Rz GHRNYG) R rallldyY 2 |

Tectonic, Relief And Basins 4
Geodynamo -

Geochemistry 1

Active Tectonics |
And Seismicity

Geophysics Of Volcanoes |
& Geothermal Energy

Mechanics

Geophysics Of Seismic |
And Gravitational Risks

Mineralogy

Seismic Cycle And |
Transient Deformations

T

& & & & & & & & & & & &
N

& & 07 N N 2 ) o R ~° 2
Time of day

i 6! IORt IONA7 IOt YIOHCE T tOntOf qq bt WOHWHEEc 21t WO UUctoYUO! OTYRU
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?Rt gl RHzaqRYUWYNnlWagd61Jt Rt WaVY G
sYht
HqR2JWNUIHqYURAt W Ul WEWRt GRHRQq!

Thesis topics Time spent at work
Geophysics Coding
00%

Surface or deep earth

’ g s |
* b

HHHHH

[ celaqlW UI Wf Ut q¢c HRORq! W~1IHG ¢ URFH

Thesis topics Time spent at work
Codiny

sssssss oding
80% %
urfa deep ea Geochemistry
Coffee time
datasetssize . Earhquekes
Witng  Readingpapers
] UYHGS DGR ql !
(] !
Thesis topics Time spent at work
Geophysics. Coding
% 80%

Fluids
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] JYT 1 deaGy

Thesis topics

Geophysics
100%

Surface or deep earth Geochemistry

Coffee time

datasets size Earthquakes

] JYGG6! t+ RHYI W§n WEIRY

Thesis topics
Gecphysics
100%

80%

Surface or desp sarth Geochemistry

Coffae time

datasats size Earthquakes

] Y GG !

Thesis topics
Geophysics
100%

80%,

80

Surface or deep earth Geochemistry

Coffas tima

datasets size Earthquakes

Fluids

Time spent at work

Coding
80%

Witing Reading papers

ORHELW UI W]

Time spent at work
Coding
100%

B80%

Whiting Reading papers

t RAL WsnWéevYare UY It WAW] Y q6b

Time spent at work
Coding
100%

809

Writing Reading papers

| ¢ 2Rqc

1J |
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~RUOJI ¢cayYnNn!

Thesis topics Time spent at work
Geophysics Coding
2% 0%
0%
0%

Surface or deep earth 0% Geochemistry

Coffee time In lab

datasets size Earthquakes.

Whiting Reading papers

Fluids

EJRt GRAW! #HaWW UT wWNI ¢ Ut RIUqLW? Jn
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=== Modeling mud pressure ® Original calculated flow

; Permeable zone
p=Measured mud pressure ==@= Median values of calculated flow
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Fingerprint Complexity == Crack Density

Fig 4: Acoustic waveforms of one
day al site A (path from emitter
B). Early arrivals (< 0.63 ms)
show high amplitudes and
coherent wave-field, folfowed by
strong attenuation and high
scattering at fater times. The
colour scale is symmetrically
logarithmic, enhancing visibility of
both high-amplitude early arivals
and low-amplitude late coda.
Overlaid black scatter-points
indicale pasition of zero-crossing
uscd for fingerprint rotricval,

Fingerprints
I

Travel path across macroscopic
fraclure & fraclure direction

Rock surface of site A showing acoustic
positions and respective iravel paths.

Coherent, weakly scattered
arrivals

Travel path traversing
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Travel path alon,

principal raciure direction

Highly scattered arrivals
revealing non-linearities

increasing
complexity for
later arivals

i
e

AT

principal raclure direction

Fingerprint Repeatability == Rock damage

Daily Comparison

Fig. 6: site B - fingerprint
comparison for 3 sunny
days in August 2024,
Fingerprints are similar
but not congruent.

Repeatability on
adaily scale

Yearly Comparison ‘
Fig. 7: sitc B - fingerprint W1
comparison between 4 \
August 2024 and August (
2025 on days with simifar )
temperatures. 1
Fingerprints differ but N
exhibil simitar features. i

Slight repeatabilicy on a
yearly scale . potential
indicator of damage

Conclusions

* In-situ acoustic recordings in
limestones were transformed
into acoustic fingerprints

* The fingerprints reveal daily
changes in the acoustic
response of fractured rock

« Different travel paths show
different levels of daily
fingerprint variability, likely

reflecting differences in fracture

influence
= Fingerprints exhibits daily and
limited yearly repeatability

9

i

Outlook

* Extraction of fingerprint features to
quantify their complexity

+ Quantification of fingerprint similarity with
image correlators to quantify damage
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