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one of the major active structures of western Greece \
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Zones, which explains the strong lithological variability
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b: fitted slope V: chamber volume A: covered surface

The factor 60 converts minute-based slopes to hourly
units

Exhalation-rate calculation

E=(b-V/A)-60

Reporting
* Final values are presented as E£ cEinBgm™=h™

. y = 20,874x - 108,77
Exhalation’ .. 0,9832

Minutes



Location

Chaliotata
Sami (1)
Chavdata
Antisamos
Agioi
Fanentes
Coulourata
Agios Nikolaos
Agia Effimia
Sami (2)

Lixouri

Code

KEFO001
KEF002
KEF003
KEF004

KEF005

KEF006
KEFO007
KEF008
KEF009

KEF010

Range

.56.5-434.8 Bq m~2h’

Nearest Fault
distance

850 m

111 m

97 m

Lithological Background

Brecciated limestone

Flysch formations

Calcarenites (sedim)

Thick-bedded limestone

Thick-bedded limestone

Flysch formations
Evaporitic brecciated limestone
Flysch formations
Flysch formations

Sedimentary formations

Highest value

-Chavdata: 434.8 + 13.2Bgm™=2h™

E + oE (Bq m2h™)

83.9+45

133.1+6.2
434.8 +13.2
86.1+8.9

178.0+ 8.0

166.5+6.9
103.6+6.4
131.7+£5.7
173.6+7.0
56.5+4.2

Lowest value
* Lixouri: 56.5+4.2Bgm™=h™"
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Spatial distribution of measured soil radon exhalation rate Key observations
» Chavdata forms a clear high-value endpoint
* Lixouri defines the low-value endpoint

* Most of the other sites remain within about
80-180Bgm™=h™

* The spread shows that radon release is not
uniform across the island
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Locations

Measured exhalation rates with standard deviations, calculated with propagation method



Lithological group Locations

Carbonate formations Chaliotata; Chavdata; Antisamos; Agioi Fanentes; Agios Nikolaos

Flysch formations Sami (1); Coulourata; Agia Effimia; Sami (2) 151.2

Sedimentary formations Lixouri

Carbonates Flysch Sediments
» Highest mean and widest range. * Moderate values. * Represented by Lixouri.

* The mean is strongly influenced by * More compact internal interval * Defines the lowest measured flux
Chavdata
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Soil Radon Exhalation by Lithological Background Commentary
» Carbonates have the highest mean,
mainly due to Chavdata

» The carbonate group also contains
moderate values, so the spread is
important

* Flysch remains intermediate and
comparatively compact

* The sedimentary site gives the lowest
value

» The graph is descriptive, not a fixed
lithological ranking
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Carbonate Formations Flysch Formations  Sedimentary Formations




Fault distance Locations

Coulourata, Agioi Fanentes

60-150 m Sami (1), Sami (2), Chavdata

150-300 m Antisamos, Agios Nikolaos

Chaliotata, Lixouri, Agia Effimia

Observed pattern Geological reading

* The <60 m and 60—150 m groups have higher mean values than the * Elevated values are compatible with fault-related deformation where
more distant groups connected fractures are present

* The 60-150 m mean is strongly affected by Chavdata + Distance alone does not represent permeability or source strength

* More distant classes are lower and relatively compact
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Mean soil radon exhalation rates by distance from mapped Commentary

fault

<60 m 60-150 m 150-300 m >800 m
Fault proximity category

* Closer categories are higher on
average
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* The trend should not be treated as
deterministic
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200 » Chavdata raises the 60—150 m group

mean

* Fault proximity is useful geological
context

* The main control remains the
combination of structure, permeability
and source availability
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Location

Chaliotata

Sami (1)

Chavdata

Antisamos

Agioi Fanentes

Coulourata

Agios Nikolaos

Agia Effimia

Sami (2)

Lixouri

Slope * uncertainty

8.911 + 0.480

14.127 + 0.660

46.163 + 1.406

9.136 + 0.944

18.902 + 0.851

17.680 + 0.731

11.004 + 0.676

13.987 + 0.609

18.429 + 0.748

6.004 + 0.444

E + oE

83.9+45

133.1+£6.2

434.8 +£13.2

86.1+8.9

178.0+ 8.0

166.5+ 6.9

103.6 £ 6.4

131.7+5.7

173.6+7.0

56.5+4.2

Reliability check

* All retained measurements satisfy R? > 0.6.
Seven curves exceed R? = 0.90

* Relative uncertainty ranges from 3.0% to
10.3%, supporting internal consistency

» Antisamos has the highest relative
uncertainty, but remains within the accepted
criterion
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* E ranges from 56.5t0 434.8 Bqm™=2h™ » Carbonates show the widest range, mainly because of Chavdata

Measured pattern Geological interpretation

» Chavdata is the maximum; Lixouri is the minimum * Flysch values are intermediate and compact
* Most sites remain within about 80-180 Bq m™2 h™ » Sediments show lower exhalation values
* All retained curves satisfy R > 0.6 » Near-fault classes are higher on average, but distance is not a direct control

* Local permeability and fracture connectivity remain critical

Take-home message
» Cephalonia is not characterized by a uniform exhalation pattern; each location reflects its local geological setting

» Grouped comparisons organize the data, but the strongest conclusion is a multi-factor, site-specific response

 Dataset links in situ environmental radioactivity measurements with lithology, mapped fault structures and near-surface transport conditions
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» Cephalonia is not characterized by a uniform exhalation pattern; each location reflects its local geological setting.

» Grouped comparisons organize the data, but the strongest conclusion is a multi-factor, site-specific response.

» Dataset links in situ environmental radioactivity measurements with lithology, mapped fault structures and near-
surface transport conditions on Cephalonia.
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