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Figure S1: Extended version of Figure 8, including the used sections of the uncorrected wireline logging data of 5068_1_A and C (for used abbreviations of the logs, see Table SS). 
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Figure S2: Comparison of the probability density distribution of the non-normalized wireline logging data of 5068_1_A and 5068_1_C.
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Figure S3: Comparison of the probability density distribution of the normalized (normal distribution around mean = 0 and std = 1) wireline 
logging data of 5068_1_A and 5068_1_C, used for combined clustering.



Figure S4: Biplot projections of the dimension reduction to 3d by PCA (A) and Umap (B) of 5068_1_A. The 
corresponding loading plots (secondary x and y-axis between 1 and -1), indicating the impact of each log, accompany 
the PCA biplots. Color codes for scatter data (assigned major lithology) of biplots and loading plots are included in Figure 
1. The data for the loading plots are provided in Appendix Tables 4 (vector coordinates = direction starting from 0/0) 
and 5 (vector value = length).

A.) B.) Umap projectionPC with loadings



Figure S5: Biplot projections of the dimension reduction to 3d by PCA (A) and Umap (B) of 5068_1_C. The 
corresponding loading plots (secondary x and y-axis between 1 and -1), indicating the impact of each log, accompany 
the PCA biplots. Color codes for scatter data (assigned major lithology) of biplots and loading plots are included in Figure 
1. The data for the loading plots are provided in Appendix Tables 4 (vector coordinates = direction starting from 0/0) 
and 5 (vector value = length).

A.) B.) Umap projectionPC with loadings
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 Figure S5: Cluster metrics for the combined dataset of 5068_1_A and C, displaying on the y-axis the calculated Silhouette-, Davies-Bouldin- 
(db), and Calinski-Harabasz (ch) Scores for (x-axis) a series of numbers of clusters (n =2 -49). The red vertical line marks the selected numbers 
of clusters, leading to an acceptable solution
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Figure S7: Silhouette plots for n=2-10 for the combined dataset of 5068_1_A and C, including the silhouette score for the corresponding 
number of clusters; colors of the clusters are randomly assigned and have no further meaning.
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Figure A8: Violin plot of the individual log data distribution of the clusters of 5068_1_A, log with the corresponding unit is displayed as 
the title of each subplot, clusters are labeled on the y-axis form 0-5, and color-coded. Each violin plot includes the position of the mean 
(grey dot), the median (centered vertical black line), and the 1-, 2-, and 3-σ-ranges are displayed on the horizontal (1σ: black, 2σ: black 
+red; 3σ: black + red + blue)



40 60 80 100 120 140

0

1

2

3

4

5

Cl
us

te
rs

SGR [gAPI]

2 4 6 8 10

0

1

2

3

4

5

Cl
us

te
rs

Th [ppm]

1 2 3 4 5 6 7 8

0

1

2

3

4

5

Cl
us

te
rs

U [ppm]

0.25 0.50 0.75 1.00 1.25 1.50 1.75

0

1

2

3

4

5

Cl
us

te
rs

K [%wt]

3 4 5 6 7 8

0

1

2

3

4

5

Cl
us

te
rs

Susz [1E-4SI]

20 30 40 50 60

0

1

2

3

4

5

Cl
us

te
rs

Rshallow [Ohmm]

20 30 40 50 60 70

0

1

2

3

4

5

Cl
us

te
rs

Rdeep [Ohmm]

3.50 3.75 4.00 4.25 4.50 4.75 5.00 5.25

0

1

2

3

4

5

Cl
us

te
rs

SSPE [b/e]

2.0 2.1 2.2 2.3 2.4 2.5 2.6

0

1

2

3

4

5

Cl
us

te
rs

DEN [g/ccm]

15.0 17.5 20.0 22.5 25.0 27.5 30.0 32.5

0

1

2

3

4

5

Cl
us

te
rs

POR [%]

Figure S9: Violin plot of the individual log data distribution of the clusters of 5068_1_C, log with the corresponding unit is displayed as 
the title of each subplot, clusters are labeled on the y-axis form 0-5, and color-coded. Each violin plot includes the position of the mean 
(grey dot), the median (centered vertical black line), and the 1-, 2-, and 3-σ-ranges are displayed on the horizontal (1σ: black, 2σ: black 
+red; 3σ: black + red + blue).



1
-0.24 -0.24
0.43 0.42 0.07
0.09 0.1 0.17 0.27
-0.4 -0.4 0 -0.2 -0.14

-0.03 -0.04 -0.01 0.16 -0.02 0.4
-0.24 -0.24 0 -0.23 -0.07 0.38 -0.53
-0.21 -0.2 0 -0.17 -0.07 0.31 -0.07 -0.23

0.3 0.28 -0.33 0.03 -0.06 0.21 0.05 0.12 0.08
1

-0.36 -0.37
0.19 0.17 0.05
0.04 0.03 0.19 0.05
-0.38 -0.37 -0.02 -0.41 -0.14
0.09 0.1 -0.21 -0.06 -0.39 0.2
-0.36 -0.37 -0.02 -0.26 0.18 0.59 -0.51

-0 0.02 0.4 0.14 -0 -0.04 0 -0.5
-0.09 -0.12 -0.08 0.36 0.03 0.04 -0.04 0.16 -0.11

1
-0.67 -0.68
-0.44 -0.44 0.53
-0.05 0.03 -0.33 -0.08
-0.74 -0.67 0.66 0.53 0.05
-0.68 -0.63 0.67 0.56 -0.04 0.93
-0.69 -0.61 0.56 0.44 0.19 0.95 0.77
-0.71 -0.66 0.61 0.55 -0.09 0.9 0.85 0.77
0.05 0 -0.01 -0.14 -0.44 -0.06 0.06 -0.22 0.19
0.98
0.01 0.08
-0.12 0 0.53
0.24 0.3 0.06 0.08
-0.23 -0.17 0.08 0.27 0.06
-0.05 -0.04 0.07 0 -0.07 0.5
0.01 0.06 -0.01 0.2 0.17 0.48 -0.36
-0.37 -0.33 0.03 0.27 -0.03 0.5 -0.08 0.07
0.04 -0.01 -0.03 -0.37 -0.11 -0.1 0.01 -0.1 -0.13

1
-0.09 -0.05
-0.32 -0.32 0.22
-0.07 -0.1 -0.23 -0.25
0.06 0.04 -0.02 -0.45 0.4
0.19 0.19 0.17 -0.43 0.11 0.63
-0.14 -0.17 -0.13 0.02 0.25 0.46 -0.28
-0.28 -0.24 -0.04 0.05 0.09 0 -0.2 -0.27
-0.4 -0.42 0.1 0.18 -0.07 -0.2 -0.09 -0.16 0.15
0.98
0.11 0.16
-0.29 -0.23 -0.03
-0.43 -0.38 -0.42 0.16

0.2 0.4 -0.1 0.01 0.16
0.17 0.24 0.46 -0.23 -0.37 0.13
0.01 0.14 -0.36 0.34 0.33 0.76 -0.45
0.2 0.24 0.26 -0.55 -0.15 0.12 0.42 -0.5

0.55 0.46 0.07 -0.15 -0.12 0.06 -0.33 0.24 -0.16

Cluster 0 (n = 443 / 40 %)

Cluster 1 (n = 169 / 15.2 %)

Cluster 2 (n = 105 / 9.5 %)

Cluster 3 (n = 216 / 19.5 %)

Cluster 4 (n = 119 / 10.7 %)

Cluster 5 (n = 56 / 5.1 %)

−1.0 −0.5 0.0 0.5 1.0

Covariance

Rdeep [Ohmm]
SSPE [b/e]

DEN [g/ccm]
POR [%]

SGR [gAPI]
Th [ppm]
U [ppm]
K [%wt]

Susz [1E-4SI]

Rdeep [Ohmm]
SSPE [b/e]

DEN [g/ccm]
POR [%]

SGR [gAPI]
Th [ppm]
U [ppm]
K [%wt]

Susz [1E-4SI]
Rdeep [Ohmm]

SSPE [b/e]
DEN [g/ccm]

POR [%]
SGR [gAPI]

Th [ppm]
U [ppm]
K [%wt]

Susz [1E-4SI]
Rdeep [Ohmm]

SSPE [b/e]
DEN [g/ccm]

POR [%]
SGR [gAPI]

Th [ppm]
U [ppm]
K [%wt]

Susz [1E-4SI]
Rdeep [Ohmm]

SSPE [b/e]
DEN [g/ccm]

POR [%]
SGR [gAPI]

Th [ppm]
U [ppm]
K [%wt]

Susz [1E-4SI]

Rshallow 
[Ohmm]

Rdeep
[Ohmm]

SSPE [b/e] DEN 
[g/ccm]

POR [%] SGR 
[gAPI]

Th [ppm] U [ppm] K [%wt]

Rdeep [Ohmm]
SSPE [b/e]

DEN [g/ccm]
POR [%]

SGR [gAPI]
Th [ppm]
U [ppm]
K [%wt]

Susz [1E-4SI]

Figure S10: Triangular covariance matrix without self-correlation heatmap of the clusters (CC0-CC5) of 5068_1_A from 
the combined clustering of 5068_1_A and C, indicating the variance between each log (1-05 Strong positive 
correlation; 0.5-0.25 medium to weak positive correlation; 0.25- -0.25 -> weak to no positive or negative 
correlation; -0.25 - -0.5 medium to weak negative correlation; -0.5 - -1 -> medium to strong negative correlation).
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Figure S11: Triangular covariance matrix without self-correlation heatmap of the clusters (CC0-CC5) of 5068_1_C from 
the combined clustering of 5068_1_A and C, indicating the variance between each log (1-05 Strong positive 
correlation; 0.5-0.25 medium to weak positive correlation; 0.25- -0.25 -> weak to no positive or negative 
correlation; -0.25 - -0.5 medium to weak negative correlation; -0.5 - -1 -> medium to strong negative correlation).


