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Figure S1:Overview of typical HAP found within the modern sediments. Upper left: glassy spherule with magnetitic
dendritic crystals on its surface; note the smaller glass sphere to the lower left and the slag at lower left
corner.Upper right: Fe++ particle with traces of Mn. Lower left: HAP with abundant REE in the bright areas,
e.g.La (~10 mass%), Ce (~24 mass%), Pr (~3 mass%), Nd (~9 mass%), Sm (~1 mass%),Y (~1 mass%) and
traces of Gd. Lower right: Fe++ particle with about 2 mass% Ni.
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Figure S2: Left side: Heavy mineral content of each sample in weight%; right side: Proportions of opaque and transparent
heavy minerals as well as dolomite in area% of the total grain size range.



Figure S3:Exemplary image of a heavily pitted and
corroded apatite from the Rio Sella catchment.



Table S1: Detailed data for all samples presented in this study: a) sample locations and stratigraphy, b) grain size distribution of selected heavy minerals from all, modern and pre-Quaternary samples,

c) grain size distribution of heavy minerals for all samples in grain size fractions 630-6.3 um, 630-200 um, 200-63 pum, 63-20 um, 20-6.3 um in area%, d) grain size distribution of heavy minerals for all samples in grain size fractions 630-6.3 um, 630-200 pm, 200-63 um, 63-20 um, 20-6.3 pm in grain%.

a)

sample ID
location

Beach samples from W to E

Gijon bridg playa Gijon / Rio Piles
ES-22-08 playa de Vega
ES-22-01 playa Ribadesella
ES-22-02 playa de St. Antolin
ES-22-07 playa Celorio
ES-22-36 playa de Luaia

Samples of river sediments from headwaters to mouth

ES-22-24 Arroyo de Fonsella
ES-22-29 Rio Ponga
ES-22-30 Rio Sella
ES-22-06 Rio Reinazo o Cavadonga
ES-22-03 Rio Pelofia
ES-22-04 Rio Pelofia
ES-22-05 Rio Sella
ES-22-31 Rio Sella

Samples of river sediments outside of Rio Sella catchment

ES-22-16 Rio de las Cabras o Bedoén
Basement samples

ES-22-37 Bielba Fm., Siliciclastic Mbr.
ES-22-35 Terefes y Lastres Fm.

ES-22-19 Pontén Gp.

ES-22-20 Pontén Gp.

ES-22-22 Lechada Fm.

ES-22-17 no Fm. name, No 12 on map
ES-22-21 Lechada Fm.

ES-22-25 "Caliza de Montafia"

ES-22-26 "Caliza de Montafia"

ES-22-13 Barcaliente Fm.

ES-22-14  Caliza "griotte"/Grioto Fm. and equivalents
ES-22-11  Caliza "griotte"/Grioto Fm. and equivalents
ES-22-12  Caliza "griotte"/Grioto Fm. and equivalents
ES-22-28  Caliza "griotte"/Grioto Fm. and equivalents
ES-22-27 Ermita Fm. and equivalents
ES-22-34 Barrios Fm.

ES-22-15 Barrios Fm.

ES-22-18 Barrios Fm.

ES-22-10 Barrios Fm.

ES-22-09 Barrios Fm.

ES-22-33 Oville Fm.

ES-22-32 Lancara Fm.

rock type

beach/fluvial sediment

beach sediment
beach sediment
beach sediment
beach sediment
beach sediment

fluvial sediment
fluvial sediment
fluvial sediment
fluvial sediment
fluvial sediment
fluvial sediment
fluvial sediment
fluvial sediment

fluvial sediment

sandstone
calcareous pelite
shale
shale
shale
calcareous pelite
conglomerate, matrix
limestone
limestone
limestone, white

limestone, black, "Stinkkalk"

limestone, red
limestone, red
limestone, grey

limestone, grey, "Stinkkalk"

quartzite
quartzite
paraconglomerate
quartzite
quartzite
quartzite
dolostone

latitude

43.541083
43.480600
43.465760
43.442030
43.431570
43.393720

43.126480
43.275700
43.295670
43.343270
43.357880
43.363000
43.387510
43.411300

43.438520

43.394490
43.464970
43.100450
43.100490
43.105880
43.431077
43.104820
43.207390
43.208490
43.444030
43.443430
43.442930
43.443220
43.209370
43.209840
43.426090
43.442690
43.442770
43.441390
43.440910
43.424040
43.424210

longitude

-5.645167
-5.136740
-5.066660
-4.875380
-4.808870
-4.220470

-5.036730
-5.148760
-5.135710
-5.083690
-5.451060
-5.234030
-5.180480
-5.122360

-4.871830

-4.219570
-5.055660
-5.019210
-5.020210
-5.033070
-4.872061
-5.025820
-5.091070
-5.090720
-4.862670
-4.863390
-4.866130
-4.864550
-5.091080
-5.091160
-5.075250
-4.867460
-4.867470
-4.871020
-4.872510
-5.080020
-5.082350

stratigraphic age

modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene

modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene
modern / Holocene

modern / Holocene

Cretaceous, Late Albian
Jurassic, Late Malm
Carboniferous, Ghzelian to Kasimovian (Early Stefanian)
Carboniferous, Early Kasimovian
Carboniferous, Kasimovian-Bashkirian (Westfalien A-D)
Carboniferous, Kasimovian (Stefanian)
Carboniferous, Moscovian
Carboniferous, Bashkirian-Serpukhovian (Namurian)
Carboniferous, Bashkirian-Serpukhovian (Namurian)
Carboniferous, Bashkirian-Serpukhovian (Namurian)
Carboniferous, Serpukhovian-Visean (earliest Namurian)
Carboniferous, Visean
Carboniferous, Visean
Carboniferous, Late Tournaisian to Visean
Late Devonian

Ordovician, Early Tremadocian to Floian (Tramadoc-Arenig)
Ordovician, Early Tremadocian to Floian (Tramadoc-Arenig)
Ordovician, Early Tremadocian to Floian (Tramadoc-Arenig)
Ordovician, Early Tremadocian to Floian (Tramadoc-Arenig)
Ordovician, Early Tremadocian to Floian (Tramadoc-Arenig)

Middle- Late Cambrian (Drumian-Guzhangian)
Early to Middle Cambrian
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yes no yes 20 1
no no yes 4 4
no no yes 14 0
no no yes 13 0
no no yes 49 0
no no yes 277 0
no yes yes 3848 68
no no yes 318 3
no yes yes 774 92
yes yes yes 124 4
no yes yes 4170 68
no no yes 922 29
no no yes 58 0
no yes yes 486 24
IUOBO0ONINO0IINN o no yes 277 57
d.n.a. d.n.a. d.na. d.na. duna.
d.n.a. d.n.a. d.na. dona. dana.
d.n.a. d.n.a. d.na. dona. dana.
d.n.a. d.n.a. d.na. dona. dana.
d.n.a. d.n.a. d.na. dona. dana.
d.n.a. d.n.a. d.na. d.na. dona.
d.n.a. d.n.a. d.na. dona. dona.
d.n.a. d.n.a. d.na. d.na. duna.
d.n.a. d.n.a. d.na. d.na. duna.
d.n.a. d.n.a. d.na. d.na. dona.
d.n.a. d.n.a. d.na. dona. dana.
d.n.a. d.n.a. d.na. d.na. dona.
d.n.a. d.n.a. d.na. d.na. dona.
d.n.a. d.n.a. d.naa. d.na. dana.
d.n.a. d.n.a. d.naa. d.na. dana.
d.n.a. d.n.a. d.na. dona. dana.
d.n.a. d.n.a. d.na. d.na. duna.
d.n.a. d.n.a. d.naa. dona. dona.
d.n.a. d.n.a. d.na. d.na. dona.
d.n.a. d.n.a. d.na. d.na. dona.
d.n.a. d.n.a. d.na. d.na. dona.
d.n.a. d.n.a. d.na. d.na. dona.
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Beach samples from W to E
Gijon bridge 0.58 13.85 4.48 13.13 280 22.58
ES-22-08 0.34 0.25 0.26 0.01 0.00 0.00
ES-22-01 1.39 13.94 0.14 7.98 0.00 3.44
ES-22-02 0.77 3290 096 091 0.00 22.66
ES-22-07 0.75 12.19 0.01 1.46 0.46 30.55
ES-22-36 3.15 51.78 0.02 659 0.00 7.81
Samples of river sediments from headwaters to mouth
ES-22-24 19.42 4383 0.03 2.00 0.01 8.02
ES-22-29 6.04 4998 5.75 7.92 0.00 12.05
ES-22-30 15.22 56.02 0.27 0.18 0.00 1.22
ES-22-06 10.23 45.82 0.11 15.23 0.10 1.69
ES-22-03 2.08 2459 0.20 6.51 0.01 30.02
ES-22-04 10.93 29.16 9.15 7.69 0.01 13.89
ES-22-05 8.04 7171 266 834 0.57 1.63
ES-22-31 8.34 46.63 0.42 1848 0.02 6.86
Samples of river sediments outside of Rio Sella catchment
ES-22-16 26.42 61.82 0.07 031 0.01 201
Basement samples
ES-22-37 85.51 0.31 000 0.01 0.00 5.85
ES-22-35 60.08 2428 1.06 095 339 3.74
ES-22-19 56.23 2269 0.12 033 0.00 230
ES-22-20 51.02 30.37 0.60 091 1.54 1.55
ES-22-22 30.68 36.80 0.15 0.23 0.03 2.93
ES-22-17 2.86 3.71 328 229 150 242
ES-22-21 27.29 63.50 0.00 1.63 0.00 0.66
ES-22-25 5.57 0.00 1.11 0.00 14.00 0.00
ES-22-26 28.23 0.76 3.48 0.00 151 3.24
ES-22-13 0.74 1.58 196 3.26 0.00 0.39
ES-22-14 11.50 12.76 194 0.00 1.67 1235
ES-22-11 3.30 15.78 0.30 434 356 0.88
ES-22-12 6.82 3.80 115 0.65 0.05 042
ES-22-28 6.82 1.78 0.36 0.00 0.17 0.00
ES-22-27 3.68 3.13 029 0.00 0.56 232
ES-22-34 7.90 243 0.00 0.03 0.00 39.72
ES-22-15 2.87 1.01 0.06 0.65 0.01 4391
ES-22-18 0.69 0.72 0.00 224 0.00 37.34
ES-22-10 50.36 045 0.00 0.01 0.01 2517
ES-22-09 74.29 0.04 0.00 0.01 0.00 12.10
ES-22-33 9.61 139 410 0.08 0.63 0.69
ES-22-32 33.13 10.37 2154 1.10 1.52 11.48

[grain%] 630-6.3 pm

amphibole

Beach samples from W to E

Gijon bridge 2.87 16.67 4.02 10.34 3.45 17.82
ES-22-08 0.17 131 0.11 034 0.00 0.11
ES-22-01 6.92 17.82 244 163 0.10 255
ES-22-02 4.14 3596 0.20 4.14 0.00 17.78
ES-22-07 1.37 12,22 034 240 048 3281
ES-22-36 6.57 4124 036 9.22 0.00 8.03
Samples of river sediments from headwaters to mouth
ES-22-24 31.64 3339 0.24 356 0.03 866
ES-22-29 18.32 4446 222 6.53 0.00 7.70
ES-22-30 27.54 36.20 4.40 539 0.07 295
ES-22-06 13.12 4534 138 7.81 0.13 3.28
ES-22-03 9.18 61.87 0.17 515 0.07 8.60
ES-22-04 24.35 40.66 190 436 0.12 841
ES-22-05 7.97 62.94 098 761 0.09 4.83
ES-22-31 26.05 3560 299 7.69 049 3.40
Samples of river sediments outside of Rio Sella catchment
ES-22-16 24.35 3759 095 6.15 032 6.86
Basement samples

ES-22-37 54.78 292 001 012 0.01 16.78
ES-22-35 46.70 3169 220 102 5.01 631
ES-22-19 62.61 22,62 0.12 041 0.01 112
ES-22-20 59.42 2734 0.63 092 044 110
ES-22-22 43.96 31.20 0.09 030 0.07 229
ES-22-17 4.61 461 691 3.01 071 213
ES-22-21 31.71 57.48 0.00 094 0.00 251
ES-22-25 12.50 0.00 3.13 0.00 3.13 0.00
ES-22-26 27.27 2.27 227 0.00 227 455
ES-22-13 7.69 12.82 10.26 10.26 0.00 2.56
ES-22-14 17.65 1544 2.21 0.00 441 5.5
ES-22-11 15.13 3445 1.68 840 5.04 336
ES-22-12 7.96 381 440 195 0.17 1.86
ES-22-28 7.55 1.89 1.26 0.00 0.63 0.00
ES-22-27 12.98 9.14 088 0.00 295 2.06
ES-22-34 27.34 2.02 0.01 0.13 0.00 4291
ES-22-15 8.24 148 0.19 141 0.05 5441
ES-22-18 2.63 132 0.04 185 0.00 57.51
ES-22-10 57.39 0.78 0.02 0.04 0.03 28.20
ES-22-09 78.89 0.10 0.00 0.03 0.00 13.23
ES-22-33 19.10 1.84 134 034 151 117
ES-22-32 22.00 8.00 4.00 6.00 2.00 16.00

thereof spherules per gram sample

O O O O O K-

N OO U WO

d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.
d.n.a.

zircon [area%]
630-6.3 um

w =N
©o w
= N B

10.02
35.06
431

9.84

2.53

4.18

1.56
15.29
12.52
0.50

7.76

271

0.23
0.76
1.96
0.73
0.82
0.43
031
0.00
0.00
46.55
2.32
0.14
1.79
0.00
0.18
6.46
31.20
40.31
15.52
11.01
0.35
2.52

0.42
1.21
0.96
0.31
0.89
0.71
0.32
0.00
0.00
12.82
2.94
0.84
1.35
0.00
0.29
2.61
15.47
19.64
7.30
5.09
0.67
8.00

HM content
[weight%]

w o
w o
v n
5 O

0.471
0.100
0.507
2.446

2.094
0.823
2.580
1.987
1.816
1.258
0.505
1.399

0.645

0.117
0.712
0.000
0.120
0.067
0.072
0.568
0.240
0.240
0.173
0.010
0.189
0.045
0.454
0.004
0.393
0.393
0.124
0.650
0.692
0.107
4.523

3.60
0.01
3.39
11.49
6.78
8.65

10.60
4.70
11.15
0.19
12.24
6.49
3.81
1.02

5.41

7.14
1.58
7.36
431
9.07
1.45
5.00
0.00
0.00
2.16
1.05
0.00
0.05
0.00
1.02
42.54
19.69
17.20
7.85
2.54
0.00
0.43

6.90
0.34
6.82
17.34
19.70
13.78

10.19
8.52
7.88
3.08
6.54

10.32
5.73
9.14

8.59

21.44
1.70
8.08
3.84
9.71
1.60
4.57
0.00
0.00
2.56
4.41
0.00
0.08
0.00
3.24

24.40

17.79

15.01
5.59
2.58
0.00
2.00

£
32
M E
© o
& 0o
]
© +
P
xX
® 2
23
C n
K
s &
b=}
T ¥
v 0
3 3
T o
w @®©
Qo
o o

36.49
6.86
38.79
61.65
37.63
65.76

38.23
58.13
40.99
67.83
66.74
51.03
59.89
54.99

48.69

9.57
22.90
4.60
26.88
15.27
53.92
39.85
60.68
111
54.34
72.10
19.98
15.81
27.45
68.10
1.16
1.27
7.60
1.06
0.03
8.47
0.38

36.05
97.82
65.81
20.31
12.74
17.69

6.24
11.04
11.77
25.06

9.06
10.14

2.73
10.47

1.24

0.95
4.17
9.02
8.97
19.29
82.06
1.61
79.33
62.78
4335
56.42
71.71
85.27
90.87
88.82
0.93
0.59
1.49
0.62
0.01
83.15
17.91

34.48
97.43
60.18
18.33
13.59
19.71

7.07
9.33
12.63
24.15
5.90
5.57
9.58
12.62

13.48

3.51
4.15
4.08
6.00
11.49
75.71
2.47
81.25
61.36
41.03
47.79
31.09
78.41
88.68
68.44
0.58
0.97
2.00
0.64
0.07
74.04
32.00

transparent HM [area%] 630-6.3 um

opaque+transparent+dolomite

N
N
S
~

93.14
55.94
38.04
62.14
3291

60.57
41.49
41.11
31.56
33.25
47.89
39.03
28.37

46.32

90.43
56.84
95.40
71.09
84.48
45.80
60.14
39.32
0.92
4.07
27.40
80.02
83.37
70.16
31.87
98.84
98.68
92.40
98.94
99.97
91.52
0.06

21.93
0.00
0.43
212
0.39
0.20

0.00
0.59
0.00
0.00
0.70
0.02
0.00
0.54

0.00

0.00
0.07
0.02
0.00
0.00
0.00
0.00
0.00
0.00
16.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00

24.71
0.00
1.22
7.09
2.13
1.37

0.00
0.47
0.00
0.07
0.58
0.15
0.00
0.32

0.00

0.01
0.04
0.03
0.00
0.00
0.00
0.00
0.00
0.00
2.56
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.07
0.00
0.00
0.00

dolomite [area%] 630-6.3 um
opaque+transparent+dolomite

1.20
0.38
17.91
0.61
0.00
1.07
1.08
16.64

4.99

0.00
20.25
0.00
2.03
0.26
0.27
0.01
0.00
97.97
41.59
0.50
0.00
0.82
2.39
0.03
0.00
0.05
0.00
0.00
0.00
0.01
99.56

5.19
0.00
1.17
4.18
2.40
6.79

2.69
1.52
0.12
15.60
0.21
1.14
0.58
0.53

0.14

0.01
0.45
2.74
2.74
5.88
53.09
0.20
24.33
15.90
0.37
35.59
68.55
69.17
10.81
81.49
0.00
0.00
0.00
0.00
0.00
80.89
11.12

1.72
0.00
0.71
2.36
0.96
5.75

1.65
2.80
1.49
12.01
0.05
1.03
0.72
4.53

1.18

0.13
0.93
1.22
1.67
4.46
30.14
0.37
18.75
20.45
2.56
28.68
2437
55.29
4.40
56.93
0.00
0.00
0.02
0.00
0.00
71.52
28.00

n dolomite

114140

531

457
46
39

116

382
29
1498
84

361
45
2617

131

7132

1061

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.03
0.00
0.07
0.52
0.00
0.00
0.09
0.00

0.00

0.00
0.01
0.00
0.00
0.02
4.26
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.31
0.00

0.29
0.01
0.11
0.00
0.63
0.06
0.05
0.00

0.04

0.08
0.05
0.00
0.01
0.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
1.29
0.83
0.23
0.22
0.44
0.01
0.13
0.00

0.00
0.00
0.00
0.00
0.14
0.00

0.13
0.12
0.07
0.00
0.14
0.02
0.18
0.24

0.39

0.42
0.07
0.01
0.01
0.11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.25
0.00
0.29
0.40
0.28
0.14
0.28
0.03
1.17
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.04
0.00

0.00

0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.09
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.12
0.00
0.00
0.00
0.00
0.09
0.00

0.00

0.00
0.04
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.05
0.00
0.01
0.00
0.00
0.00

2.37
0.00
1.50
1.44
0.73
0.12

0.23
0.00
0.01
0.26
3.52
0.42
0.03
0.48

0.04

0.62
0.00
0.33
0.32
0.46
0.00
0.09
0.00
0.00
0.00
0.44
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

4.02
0.00
2.04
1.97
3.84
2.65

0.27
0.00
0.21
0.59
0.85
0.25
0.81
0.40

0.32

1.98
0.02
0.14
0.12
0.11
0.00
0.05
0.00
0.00
0.00
0.74
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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51.24

9.57
28.72
4.60
27.43
15.31
54.07
39.86
60.68
54.76
93.02
72.47
19.98
15.94
28.12
64.12
1.16
1.27
7.60
1.40
0.03
8.47
86.46
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54.33
5.65
43.43
47.87
37.39
53.81

41.66
56.78
53.10
64.38
74.01
43.39
63.41
58.10

66.38

14.00
38.34
4.30
21.31
10.27
30.63
41.33
41.82
55.56
95.32
58.91
34.62
13.92
29.33
53.56
1.86
217
12.72
1.85
0.12
17.54
83.82

transparent [area%]

48.76

90.43
71.28
95.40
72.57
84.69
45.93
60.14
39.32
45.24
6.98
27.53
80.02
84.06
71.88
35.88
98.84
98.73
92.40
98.60
99.97
91.53
13.54

transparent

86.00
61.66
95.70
78.69
89.73
69.37
58.67
58.18
44.44
4.68
41.09
65.38
86.08
70.67
46.44
98.14
97.83
87.28
98.15
99.88
82.46
16.18

21.65
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

22.73
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11.81
0.00
1.67

10.40

13.12
6.85

0.00
0.00
0.00
17.69
0.00
1.65
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
79.94
0.00

9.09
0.00
2.67
12.50
12.00
6.67

0.00
0.00
0.00
14.29
0.00
4.76
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
100.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
75.00
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£
]
w
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Mean of area% per grain size fraction per mineral group, all samples
630-20C 8.81 17.96 1.63 511 0.00 5.85 1.88 223 29.51
200-63 11.97 15.84 0.51 1.63 0.53 12.37 13.46 6.41 31.87
63-20 19.17 19.32 170 240 191 9.87 540 827 3196
20-6.3 24.30 22.53 1.88 3.38 0.77 10.65 1.73 7.07 27.69
64.25 75.65 5.72 12.51 3.22 38.73 22.46 23.98 121.04
Mean of area% per grain size fraction per mineral group, modern sediments
630-20C 7.96 39.46 2.67 9.08 0.00 7.40 128 4.69 27.46
200-63 4.02 22.78 1.16 3.48 0.71 20.20 18.87 7.72 21.06
63-20 12.94 3142 086 4.41 157 9.29 456 10.41 2454
20-6.3 15.02 36.49 1.72 593 0.10 7.15 0.82 9.36 23.40
39.94 130.16 6.41 22.89 2.37 44.05 25.53 32.18 96.47
Mean of area% per grain size fraction per mineral group, pre-Quaternary rocks
630-20C 9.39 330 091 240 0.00 480 228 0.56 3091
200-63 17.39 11.11 0.07 0.37 042 7.03 9.77 552 39.25
63-20 23.42 11.07 228 1.02 215 1026 597 6.81 37.02
20-6.3 30.63 13.00 1.99 1.64 1.23 13.03 236 550 30.62
80.82 38.48 525 544 3,79 3511 20.37 18.39 137.80
Relative grain size distribution per mineral group, all samples
630-20C 0.14 0.24 0.28 041 0.00 0.15 0.08 0.09
200-63 0.19 0.21 0.09 0.13 0.17 032 060 0.27
63-20 030 0.26 030 0.19 060 0.25 024 034
20-6.3 0.38 030 0.33 0.27 0.24 0.27 0.08 0.29
Relative grain size distribution per mineral group, modern sediments
630-20C 0.20 030 042 040 0.00 0.17 0.05 0.15
200-63 0.10 0.18 0.18 0.15 030 046 074 0.24
63-20 032 0.24 0.13 019 066 0.21 0.18 0.32
20-6.3 0.38 0.28 0.27 0.26 0.04 0.16 0.03 0.29
Relative grain size distribution per mineral group, pre-Quaternary rocks
630-20C 0.12 0.09 0.17 044 0.00 0.14 0.11 0.03
200-63 0.22 0.29 0.01 0.07 0.11 0.20 048 0.30
63-20 0.29 0.29 043 019 057 0.29 029 0.37
20-6.3 0.38 034 038 030 032 037 012 030
€
T =
= X
gf s § s §
S o 0 o S o
£g = 8
© 8 =) S o
8 §8 &8
381 0.00 14.14 472 23.02 0.00 17.10 0.00 0.00 41.03
1859 0.39 0.00 029 0.00 0.00 0.00 1.33 0.00 97.99
1736 1.24 1441 0.00 11.48 0.00 235 129 371 65.52
1947 0.00 42.71 0.00 0.00 0.00 15.67 0.00 7.42 34.20
2327 0.00 2696 0.00 4.08 0.00 2866 3.96 0.00 36.35
2373 3.62 61.85 0.00 746 0.00 3.63 0.00 6.72 16.72
10205 25.76 54.60 0.00 2.18 0.00 0.00 195 10.82 4.70
1983 557 57.81 7.55 7.74 0.00 6.80 0.00 327 11.26
3004 30.59 44.03 0.00 0.00 0.00 0.00 149 272 21.17
4278 17.40 12.84 0.00 1851 0.00 0.00 0.00 0.00 51.25
22578 0.00 26.62 0.00 12.11 0.00 27.15 0.00 14.49 19.64
7174 4.04 36.22 2494 1896 0.00 5.03 2.28 6.88 1.65
3053 8.23 76.59 2.58 883 0.00 0.00 0.00 3.78 0.00
2950 7.54 5138 0.00 21.79 0.00 4.63 4.16 0.00 10.50
3774 1505 71.73 0.00 0.00 0.00 0.00 273 1049 0.00
7756 90.44 0.00 0.00 000 0.00 550 0.00 4.06 0.00
16646 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00
12627 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
55693 100.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4868 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00
813 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 100.00
11114 16.07 72.69 0.00 2.97 0.00 0.00 0.00 8.27 0.00
55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
834 0.00 0.00 0.00 0.00 000 0.00 0.00 0.00 100.00
331 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00
182 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
1372 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100.00
225 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00
730 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 100.00
17391 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00
4339 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5566 0.00 0.00 0.00 49.77 0.00 0.00 50.23 0.00 0.00
12497 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5867 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
724 0.00 0.00 20.06 0.00 0.00 0.00 0.00 0.00 79.94
309 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00
£
_ & g
5 g 5§
88 ES
381 0.00 13.64 4.55 18.18 0 22,73 0.00 0.00 40.91
1859 0.49 0.00 0.49 0.00 0 0.00 0.49 0.00 98.52
1736 1.33 10.67 0.00 8.00 0 4,00 1.33 533 69.33
1947 0.00 37.50 0.00 0.00 0 16.67 0.00 8.33 37.50
2327 0.00 24.00 0.00 4.00 0 32.00 4.00 0.00 36.00
2373 2.22 62.22 0.00 8.89 0 4.44 0.00 8.89 13.33
10205 22.22 50.00 0.00 5.56 0 0.00 5.56 11.11 5.56
1983 3.23 48.39 6.45 3.23 0 19.35 0.00 6.45 12.90
3004 28.57 42.86 0.00 0.00 0 0.00 7.14 7.14 14.29
4278 14.29 14.29 0.00 14.29 0 0.00 0.00 0.00 57.14
22578 0.00 17.39 0.00 4.35 0 43.48 0.00 21.74 13.04
7174 9.52 38.10 14.29 9.52 0 9.52 476 952 476
3053 5.41 75.68 2.70 10.81 0 0.00 0.00 5.41 0.00
2950 14.29 35.71 0.00 14.29 0 10.71 10.71 0.00 14.29
3774 14.29 57.14 0.00 0.00 0 0.00 14.29 14.29 0.00
7756 82.99 0.00 0.00 0.00 0 8.84 0.00 8.16 0.00
16646 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12627 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
55693 100.00 0.00 0.00 0.00 0 0.00 0.00 0.00 0.00
488 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
813 0.00 0.00 0.00 0.00 000 0.00 000 0.00 0.00
11114 16.22 7297 0.00 5.41 0 0.00 0.00 5.41 0.00
55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
834 0.00 0.00 000 0.00 000 0.00 000 0.00 0.00
331 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00
182 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
1372 0.00 0.00 0.00 0.00 0 0.00 0.00 0.00 100.00
225 0.00 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
730 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00
17391 0.00 0.00 0.00 0.00 0 100.00 0.00 0.00 0.00
4339 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5566 0.00 0.00 0.00 50.00 0 0.00 50.00 0.00 0.00
12497 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5867 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
724 0.00 0.00 25.00 0.00 0 0.00 0.00 0.00 75.00
309 0.00 000 0.00 000 0.00 0.00 0.00 0.00 0.00
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transparent [area%]

opaque [area%)]
630-200 um

630-200 pm
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6.92
42.91
75.23
58.02
72.13

27.47
57.41
57.85
76.07
75.76
60.45
60.19
61.27
64.09 35.91
7.38
0.00
0.00
0.00
0.00
100.00
23.64
0.00
0.00
100.00
0.00 0.00
0.00 0.00
0.00 100.00
0.00 0.00
100.00 0.00
0.00 100.00
0.00 0.00
0.00 100.00
0.00 0.00
0.00 0.00
0.00 100.00
0.00 0.00

92.62
100.00
0.00
100.00
100.00
0.00
76.36
0.00
0.00
0.00
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[grain%] 630-200 um

transparent

65.08
7.73
40.00
75.76
56.90
68.97
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N
N ©
SN

60.00
24.24
43.10
31.03

40.00
65.17
51.72
78.79
78.90
57.14
65.09
62.67

60.00
34.83
48.28
21.21
21.10
42.86
34.91
37.33
68.18 31.82
11.45
0.00
0.00
0.00
0.00
0.00
27.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

88.55
0.00
0.00

100.00
0.00
0.00

72.55
0.00
0.00
0.00
0.00
0.00

100.00
0.00
0.00

100.00
0.00

100.00
0.00
0.00

100.00
0.00

total [number]
opaques+transparent
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49
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1.01
0.00
1.29
0.75
0.84
2.09

16.61
4.58
6.01
1.72
1.57
5.26
7.37
7.99

3.23

60.23
82.10
32.19
27.11
24.11
2.85
11.45
0.00
0.00
0.00
0.00
0.00
6.22
0.00
0.00
1.87
0.00
0.42
55.62
69.13
9.27
0.00

1.52
0.00
0.96
0.87
0.45
1.23

15.77
5.81
4.76
2.63
2.34
5.79
8.57
9.62

11.11

61.88
75.51
30.77
31.21
21.28
3.23
11.89
0.00
0.00
0.00
0.00
0.00
9.09
0.00
0.00
1.67
0.00
0.32
47.40
65.28
14.85
0.00

13.45
3.85
11.97
25.46
9.02
36.19

33.13
31.67
25.85
37.03
15.19
17.48
50.58
26.67

4.22

0.78
14.89
35.63
45.70
53.73

3.04
81.18

0.00

0.00

0.00

0.00

0.00

3.51

0.00

0.00

2.69

0.82

0.49

0.00

0.00

1.86

0.00

13.64
2.94
13.46
22.61
8.71
32.10

28.17
31.40
23.81
32.89
14.99
15.55
47.14
28.85

11.11

0.91
20.41
33.33
42.55
55.32

3.23
78.38

0.00

0.00

0.00

0.00

0.00

5.45

0.00

0.00

2.97

1.23

0.64

0.00

0.00

0.99

0.00

amphibole [area%]

200-63 um
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1.73
0.00
0.00

0.00
2.04
0.95
0.00
0.27
2.23
3.87
1.65

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.47
0.00

[grain%] 200-63 pm
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0.96
0.87
0.00
0.00

0.00
2.33
1.59
0.00
0.23
2.13
2.86
1.92
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.82
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.99
0.00

5.33
0.00
0.00
1.34
0.82
4.53

1.85
8.75
0.00
10.70
4.43
2.90
5.21
6.30

0.00

0.00
1.63
0.00
0.45
0.00
3.24
0.96
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.90
0.00
0.00
0.00
0.00

4.55
0.00
0.00
1.74
0.67
4.94

1.41
6.98
0.00
10.53
3.98
3.66
5.71
3.85

0.00

0.00
2.04
0.00
0.71
0.00
3.23
1.62
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.27
0.00
0.00
0.00
0.00

4.81
0.00
0.00
0.00
0.55
0.00

0.00
0.00
0.00
1.33
0.00
0.00
3.89
0.00

0.00

0.00
0.00
0.00
4.87
0.00
3.69
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.58
0.00

6.06
0.00
0.00
0.00
0.45
0.00

0.00
0.00
0.00
1.32
0.00
0.00
1.43
0.00

0.00

0.00
0.00
0.00
4.96
0.00
3.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.99
0.00

27.19
0.00
6.27

28.57

31.12

15.07

11.48
25.88
9.69
15.09
35.86
29.62
7.10
19.07

40.95

14.07
0.00
3.71
3.17
4.70
1.79
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33.57

31.45

30.81

19.02

11.42
0.87
0.00

27.27
0.00
5.77

26.09

27.68

14.81

13.52
24.42
9.52
15.79
35.71
29.27
12.86
19.23

22.22

12.92
0.00
5.13
2.84
2.13
3.23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

30.24

33.33

26.91

21.80

12.50
1.98
0.00

zircon [area%]
200-63 pm

Nl
> W
o b~

10.67
18.15
42.83
12.59

16.33
8.68
28.61
19.32
24.22
28.90
3.16
26.16

35.60

0.92
0.00
0.00
0.00
0.00
0.00
0.59
0.00
0.00
63.38
0.00
0.00
1.14
0.00
0.00
9.77
57.78
4458
18.11
18.62
0.00
0.00

1.04
0.00
0.00
0.00
0.00
0.00
0.54
0.00
0.00
50.00
0.00
0.00
1.82
0.00
0.00
10.39
55.56
52.07
23.18
21.53
0.00
0.00

6.39
0.00
2.45
12.93
7.27
11.17

12.83
7.85
10.61
0.00
12.80
8.42
4.14
3.01

16.00

20.52
0.00
241
5.54
1.33
0.00
2.56
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

50.59
9.96

21.11
6.56
0.83
0.00
0.00

6.06
0.00
3.85
17.39
9.15
16.05

10.70
8.14
9.52
0.00

11.94
9.76
5.71
5.77

11.11

19.71
0.00
2.56
5.67
2.13
0.00
3.78
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

53.99
9.88

18.15
7.27
0.69
0.00
0.00

32.14
93.68
67.01
11.07
7.54
18.36

7.77
10.55
18.28
14.81

5.67

5.20
14.69

9.16

0.00

3.48
1.37
26.06
13.15
16.14
85.39
3.27
0.00
0.00
36.62
100.00
100.00
88.14
100.00
100.00
1.51
0.00
0.68
0.69
0.00
86.95
100.00

28.79
94.12
62.50
12.17
6.25
18.52

8.45
6.98
19.05
15.79
4.22
5.18
12.86
7.69

0.00

3.52
2.04
28.21
12.06
19.15
83.87
3.78
0.00
0.00
50.00
0.00
100.00
81.82
100.00
100.00
0.74
0.00
0.64
0.35
0.00
80.20
0.00

22.09
0.00
1.38
2.98
0.41
0.27

0.00
212
0.00
0.00
1.05
0.00
0.00
3.29

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
26.76
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

18.18
0.00
1.92
3.48
0.67
1.23

0.00
1.16
0.00
0.00
0.70
0.00
0.00
1.92

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
25.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.20
6.59

4.96
4.78
0.00
3.55
0.32
1.18
3.52
1.68

0.00

0.00
0.00
0.00
2.86
0.00
72.36
0.00
0.00
0.00
0.00
0.00
100.00
82.85
100.00
100.00
0.00
0.00
0.00
0.00
0.00
83.70
0.00

0.00
0.00
0.00
0.00
0.22
4.94

5.35
3.49
0.00
5.26
0.23
1.22
2.86
1.92

0.00

0.00
0.00
0.00
3.55
0.00
64.52
0.00
0.00
0.00
0.00
0.00
100.00
74.55
100.00
100.00
0.00
0.00
0.00
0.00
0.00
79.21
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.39
0.00

0.45
0.00
0.98
0.00
0.33
0.16
0.00
0.00

0.00

0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.51
0.00
0.00
0.69
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.45
0.00

0.28
0.00
1.59
0.00
0.23
0.30
0.00
0.00

0.00

0.13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.74
0.00
0.00
0.35
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

4.24
0.00
1.59
2.40
0.60
0.00

0.14
0.00
0.00
3.27
2.93
1.06
0.00
2.89

0.00

2.33
0.00
0.00
0.00
2.73
0.00
0.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

6.06
0.00
1.92
3.48
1.12
0.00

0.28
0.00
0.00
1.32
211
0.91
0.00
1.92

0.00

2.35
0.00
0.00
0.00
4.26
0.00
0.54
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

X
©
(Y]
S

L
)
=]
T
1]
%
o

47.09

22.95
21.19
5.39
29.36
24.41
37.20
56.54
0.00
0.00
90.22
100.00
0.00
18.04
53.93
63.82
0.59
1.34
5.99
0.71
0.00
8.27
100.00

£
=1
[32]
kID
[=]
[=]
N
=
£
(4]
S
5

41.07
10.53
32.90
38.83
23.81
49.38

42.46
55.90
38.24
69.35
56.96
37.04
52.38
62.86

52.63

20.87
19.67
7.14
30.88
26.56
35.42
58.05
0.00
0.00
93.22
0.00
0.00
15.38
50.00
56.25
0.55
1.22
5.42
0.69
0.00
10.62
0.00

transparent [area%]

200-63 pum

52.91

77.05
78.81
94.61
70.64
75.59
62.80
43.46
0.00
0.00
9.78
0.00
100.00
81.96
46.07
36.18
99.41
98.66
94.01
99.29
100.00
91.73
0.00

transparent

79.13
80.33
92.86
69.12
73.44
64.58
41.95
0.00
0.00
6.78
0.00
100.00
84.62
50.00
43.75
99.45
98.78
94.58
99.31
100.00
89.38
0.00

total [number]
opaques+transparent

[y

12

155
188
588
160

617
195
102
248
992
521
147
140

19

968
61
42

204
64
48

441

542
82
332
291
144
113
2

total [number]
opaques+transparent

617
195
102
248
992
521
147
140

19

968
61
42
204
64
48
441

542
82
332
291
144
113
2

0.00
0.00
4.46
6.00
2.53
1.75

22.67
22.62
28.56
14.73
6.62
20.70
6.67
18.79

37.97

72.63
59.78
53.89
44.91
26.49
2.58
22.17
0.00
21.65
0.00
9.70
2.69
7.68
6.98
2.15
6.57
2.33
0.55
42.84
76.13
21.91
31.63

0.00
0.00
6.52
5.19
1.55
4.13

26.56
19.15
34.45
16.29
8.15
23.93
6.41
26.09

35.07

68.40
57.59
56.87
49.33
29.98
2.90
25.59
0.00
25.00
0.00
20.00
3.33
6.03
2.94
4.00
10.72
341
0.68
45.53
77.54
21.23
20.00

26.19
0.50
27.04
38.12
15.37
31.16

23.69
41.43
30.06
34.10
61.05
31.32
54.28
36.66

20.34

2.38
23.51
21.39
32.05
34.65

3.85
64.15

0.00

0.00

2.08
10.70
21.75

4.43

2.46

2.12

2.48

0.99

0.82

0.61

0.04

0.80
12.20

36.36
0.53
2391
38.52
16.28
35.54

26.09
43.09
31.93
37.92
66.09
38.25
59.83
33.91

23.13

2.55
23.83
21.14
29.48
31.97

4.56
62.25

0.00

0.00

6.67

8.00
20.00

4.89

2.94

1.00

1.81

1.02

0.98

0.76

0.08

1.37
20.00

amphibole [area%]

1.20

0.00
1.08
0.13
0.75
0.23
5.19
0.00
0.00
0.00
4.54
2.30
0.00
0.32
0.00
0.32
0.00
0.05
0.00
0.00
0.00
0.00
35.29

[grain%] 63-20 pm

amphibole

© o
o o
S o

1.09
0.00
0.00
0.83

0.09
1.60
2.52
0.84
0.29
1.50
0.85
3.48

0.75

0.00
0.93
0.10
0.68
0.10
7.47
0.00
0.00
0.00
6.67
4.00
0.00
0.57
0.00
1.00
0.00
0.11
0.00
0.00
0.00
0.00
20.00

3.67
0.63
0.90
1.53
4.43
10.97

2.47
4.98
1.61
8.94
6.36
3.18
10.90
2.45

3.10

0.17
0.87
0.35
1.07
0.27
1.48
0.83
0.00
0.00
8.18
0.00
6.43
1.04
0.00
0.00
0.01
0.70
0.65
0.00
0.00
0.49
0.00

4.55
1.05
1.09
2.96
6.20
9.92

2.36
5.85
0.84
8.71
6.29
4.27
9.40
3.48

1.49

0.22
1.02
0.35
1.13
0.20
2.07
0.89
0.00
0.00
13.33
0.00
6.67
1.44
0.00
0.00
0.03
0.91
0.80
0.00
0.00
0.68
0.00

21.80
0.00
0.00
0.00
0.59
0.00

0.05
0.00
0.00
0.22
0.06
0.08
0.00
0.72

0.00

0.00
4.67
0.00
1.97
0.00
0.00
0.00
32.71
0.00
0.00
0.00
6.57
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.38
0.00

9.09
0.00
0.00
0.00
0.78
0.00

0.09
0.00
0.00
0.28
0.14
0.21
0.00
0.87

0.00

0.00
3.99
0.00
1.42
0.00
0.00
0.00
25.00
0.00
0.00
0.00
10.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.37
0.00

11.43
0.00
1.09

11.26

18.78

11.16

16.56
8.00
3.05

11.43

11.08

14.64

13.82
1.41

5.68

8.55
3.15
3.07
1.72
2.68
2.78
3.19
0.00
0.00
0.00
16.07
0.00
0.50
0.00
3.20
43.46
46.43
40.64
27.62
12.06
0.76
9.80

13.64
0.00
1.09

11.85

23.64

11.57

15.17
6.38
2.52
7.30
7.94

10.26
9.83
1.74

6.72

10.42
4.58
2.64
1.44
2.99
1.66
2.82
0.00
0.00
0.00

12.00
0.00
0.57
0.00
3.00

47.12

48.81

47.05

29.88

12.53
0.68

20.00

zircon [area%]
63-20 pm

©c oo
o oo
S & S

0.00
1.53
0.00

14.51
4.16
13.02
4.13
3.66
14.33
1.05
7.03

5.05

0.20
0.72
2.98
1.38
1.01
0.76
1.03
0.00
0.00
21.27
2.16
0.00
2.88
0.00
0.00
4.64
23.07
40.68
18.21
7.96
2.29
0.00

[grain%] 63-20 pm

0.22
1.10
3.13
1.24
1.59
1.24
1.04
0.00
0.00
20.00
4.00
0.00
2.87
0.00
0.00
4.29
19.75
34.39
14.78
6.49
1.37
0.00

8.03

0.49

3.80
27.52
34.04
15.91

11.55
6.41
11.86
2.24
5.65
9.29
211
13.34

3.92

14.19
1.86
7.48
4.75

10.79
2.59
4.46
0.00
0.00
6.72
0.00
0.00
0.11
0.00
0.45

42.34

25.67

14.45

10.16
3.81
0.00
0.00

9.09

0.53

5.43
22.96
28.68
14.05

10.59
10.11
10.08
3.37
5.15
8.55
3.85
11.30

5.22

15.41
221
7.41
4.49

10.96
2.49
3.85
0.00
0.00
6.67
0.00
0.00
0.29
0.00
1.00

35.54

25.20

14.20
8.40
3.36
0.00
0.00

28.88
98.39
61.87
15.56
22.73
28.72

8.44
11.37
9.07
22.85
5.16
5.08
10.51
16.69

22.75

1.89
4.36
10.69
11.41
23.88
80.77
4.16
67.29
78.35
57.21
59.07
62.56
83.04
90.56
91.76
0.48
0.76
221
0.56
0.00
72.37
11.08

27.27
97.89
60.87
18.52
20.16
23.97

8.32
9.57
11.76
23.03
4.43
4.70
9.40
16.52

23.13

2.77
4.75
8.36
10.78
22.21
77.59
3.56
75.00
75.00
46.67
52.00
60.00
83.33
94.12
90.00
0.49
0.79
191
0.65
0.00
73.29
20.00

20.67
0.00
2.24
7.08
0.81
2.89

0.00
0.00
0.00
0.00
0.17
0.19
0.00
0.00

0.00

0.00
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.00

13.64
0.00
217
8.15
0.78
1.65

0.00
0.00
0.00
0.00
0.29
0.21
0.00
0.00

0.00

0.00
0.08
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00

0.00
0.00
0.00
3.29
2.04
9.38

3.52
5.46
3.87
12.86
0.06
1.62
1.46
6.37

2.88

0.23
0.13
4.23
4.02
8.29
42.85
1.22
27.63
14.17
0.00
37.51
58.01
56.30
0.00
83.00
0.00
0.00
0.00
0.00
0.00
71.67
0.00

0.00
0.00
0.00
2.96
1.55
8.26

3.21
3.72
3.36
13.48
0.14
1.28
0.85
7.83

2.99

0.11
0.25
3.13
3.81
8.67
39.00
1.09
25.00
12.50
0.00
36.00
53.33
52.87
0.00
83.00
0.00
0.00
0.00
0.00
0.00
71.92
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.84
0.00
0.00
0.43
0.00

0.00

0.00
0.00
0.00
0.00
0.00
5.81
0.00
0.00
0.00
0.00
0.00
0.00
0.29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.55
0.00
0.00
0.00
0.00
0.00
1.17
0.00

0.84

0.12
0.04
0.00
0.02
0.36
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.16
0.00
1.99
0.31
0.33
0.46
0.34
0.00
0.70
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.47
0.00
0.00
0.00
0.00
0.00
0.43
0.00

1.49

0.22
0.08
0.00
0.05
0.40
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.29
0.00
1.00
0.36
0.34
0.31
0.36
0.00
1.37
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
1.07
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.17
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.43
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.11
0.00
0.00
0.00
0.00
0.00

3.44

0.00

1.69

1.32
10.21
1.29

0.90
0.00
0.00
0.30
0.43
0.31
0.23
0.00

1.10

0.85
0.00
0.52
0.61
0.00
0.00
0.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

4.55
0.00
3.26
2.22
11.63
2.48

0.76
0.00
0.00
0.56
0.57
0.21
0.43
0.00

1.49

111
0.00
0.35
0.45
0.00
0.00
0.10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

X
©
(Y]
S

L
)
=]
T
1]
%
o

10.50
23.32
4.57
33.07
14.69
24.72
52.75
72.20
56.17
94.97
65.14
25.98
15.28
21.23
34.78
1.53
0.87
8.21
1.75
0.00
16.49
78.39

56.00
3.55
47.13
42.06
41.36
52.17

38.16
56.88
48.71
66.76
75.70
44.75
59.02
54.00

62.57

10.43
24.62
4.56
30.78
13.15
27.41
48.05
55.56
33.33
95.91
63.24
26.83
15.12
20.93
40.83
1.62
1.12
9.51
1.95
0.00
16.57
79.17

transparent [area%]

42.76

89.50
76.68
95.43
66.93
85.31
75.28
47.25
27.80
43.83
5.03
34.86
74.02
84.72
78.77
65.22
98.47
99.13
91.79
98.25
100.00
83.51
21.61

transparent

89.57
75.38
95.44
69.22
86.85
72.59
51.95
44.44
66.67
4.09
36.76
73.17
84.88
79.07
59.17
98.38
98.88
90.49
98.05
100.00
83.43
20.83

total [number]
opaques+transparent

(92
o

197
174
233
220
253

1711
436
232

1071

2876
847
571
250

358

1007
1564
2106
6404
1156
332
1948

12
367
68
41
410
43
169
3092
891
1798
2818
1309
175
24

total [number]
opaques+transparent

1711
436
232

1071

2876
847
571
250

358

1007
1564
2106
6404
1156
332
1948

12
367
68
41
410
43
169
3092
891
1798
2818
1309
175
24

8.41
0.13
9.18
4.58
1.81
8.05

34.73
18.78
27.52
12.95
10.23
27.61
8.36
28.35

24.57

46.60
52.64
64.28
60.55
47.23
5.52
33.39
9.73
34.83
14.21
15.67
15.36
8.44
8.67
15.98
32.30
9.08
3.49
59.31
79.38
18.48
38.66

6.25
0.15
8.44
4.59
1.87
7.66

34.12
20.83
28.15
12.83
10.00
26.38
8.51
27.19

23.21

50.10
50.11
63.89
60.66
48.51
6.16
33.66
14.29
27.78
15.00
17.12
19.77
8.75
8.87
17.24
32.12
9.75
3.98
61.27
79.74
19.65
26.09

14.67
1.40
18.78
38.27
13.08
40.90

34.80
49.13
36.61
49.28
66.81
43.05
66.03
35.88

38.69

3.44
28.69
22.44
26.64
30.45

6.89
56.47

0.00

1.52
17.56
17.56
40.80

3.84

0.90
12.26

1.62

1.39

1.73

0.84

0.11

3.02

7.90

14.06
1.55
18.42
37.52
13.10
41.81

35.43
46.74
37.00
48.79
65.70
43.57
64.69
36.12

39.34

341
30.50
22.87
27.05
30.63

4.79
55.74

0.00

2.78
20.00
17.12
40.70

3.22

1.61
12.93

2.03

1.61

1.58

0.81

0.11

231

4.35

amphibole [area%]

0.95

0.02
1.14
0.13
0.61
0.06
7.48
0.00
1.94
6.97
9.68
1.08
2.30
6.39
1.25
0.58
0.00
0.18
0.04
0.02
0.00
1.25
2.56

[grain%] 20-6.3 um

amphibole

©c o
o N
o n

3.09
0.13
0.58
0.35

0.29
217
4.80
1.67
0.15
1.85
0.77
3.07

0.99

0.02
1.42
0.13
0.62
0.09
7.19
0.00
3.57
2.78
15.00
1.80
2.33
6.31
1.61
0.86
0.01
0.21
0.07
0.02
0.00
1.73
4.35

15.13
0.22
1.10
4.21
2.95
9.01

4.21
6.83
6.90
7.48
5.25
4.41
7.27
8.13

5.88

0.19
0.65
0.36
0.91
0.26
3.48
0.75
0.00
0.00
12.18
0.00
9.61
2.07
0.00
0.00
0.17
1.54
2.16
0.05
0.06
0.25
1.47

15.63
031
1.27
4.86
2.69
9.54

4.00
6.88
6.21
7.25
5.08
4.41
7.09
8.17

6.81

0.12
0.72
0.42
0.89
0.33
3.77
0.89
0.00
0.00
10.00
0.00
9.30
2.32
0.00
0.00
0.16
1.58
247
0.05
0.05
0.29
4.35

0.00
0.00
0.10
0.00
0.50
0.00

0.02
0.00
0.20
0.00
0.04
0.09
0.00
0.32

0.23

0.02
2.10
0.01
0.38
0.14
0.69
0.00
0.00
3.01
0.00
5.54
3.06
0.49
0.57
3.90
0.00
0.05
0.00
0.04
0.00
2.51
4.47

0.00
0.00
0.14
0.00
0.47
0.00

0.02
0.00
0.08
0.00
0.06
0.12
0.00
0.48

0.36

0.02
3.20
0.01
0.32
0.09
1.03
0.00
0.00
2.78
0.00
541
3.49
0.26
0.81
4.31
0.00
0.06
0.00
0.04
0.00
1.73
4.35

6.46
0.11
1.98
17.10
36.23
6.95

6.35
4.56
2.81
1.54
5.56
541
2.94
2.22

7.06

20.23
6.32
0.80
1.07
2.33
3.27
2.45
0.00
6.49
7.59
3.69
6.72
2.17
0.00
1.72

42.77

55.78

66.45

29.72

13.63
0.91

12.65

7.81
0.15
211
17.61
36.90
7.07

6.79
4.89
2.69
1.12
6.07
6.03
2.84
2.59

6.81

18.87
6.77
0.80
1.05
2.08
2.40
2.56
0.00
5.56
5.00
3.60
4.65
2.57
0.00
1.72

42.45

56.43

66.69

27.90

13.47
1.16
8.70

zircon [area%]

0.86

0.45
1.13
0.67
0.23
0.88
0.20
0.17
0.00
0.00
0.00
271
1.04
0.39
0.00
1.24
2.00
14.38
8.97
4.83
4.47
0.68
7.39

0.37
1.18
0.53
0.21
0.69
0.34
0.18
0.00
0.00
0.00
2.70
1.16
0.64
0.00
0.43
1.92
13.33
7.89
4.56
4.14
0.58
17.39

9.51
0.28
7.08
17.11
24.85
13.73

10.28
8.62
7.40
3.15
5.69

10.42
5.85
9.01

7.44

2491
1.89
8.04
3.78
9.91
0.61
4.37
0.00
0.00
0.00
3.48
0.00
0.00
0.00
5.13

20.62

16.65

14.83
4.57
2.26
0.00
0.00

9.38
0.39

7.59
16.60
24.44
13.78

10.06
8.15
7.53
3.25
6.19

10.64
6.31
9.32

8.96

23.32
1.69
8.23
3.76
9.44
1.03
4.73
0.00
0.00
0.00
5.41
0.00
0.00
0.00
431

20.71

15.99

15.13
4.70
2.41
0.00
0.00

40.06
97.78
58.59
18.49
16.16
20.69

6.62
9.02
12.73
24.02
5.82
5.95
8.85
11.95

14.32

4.14
5.44
3.28
5.83
8.76
71.86
2.39
88.34
47.18
38.78
50.27
21.12
76.21
88.60
59.18
0.51
0.96
2.33
0.61
0.09
72.89
24.90

40.63
97.37
58.79
18.62
15.79
19.55

6.68
9.42
12.42
2491
6.23
5.71
9.79
12.39

12.54

3.76
4.40
3.13
5.44
8.14
73.29
2.23
82.14
58.33
35.00
46.85
18.60
75.93
87.10
58.19
0.59
1.04
2.20
0.64
0.09
72.54
30.43

35.25
0.00
1.05
7.79
3.17
1.53

0.00
0.28
0.00
0.19
0.72
0.14
0.00
0.22

0.00

0.02
0.04
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.04
0.00
0.00
0.00

35.94
0.00
1.13
7.69
3.16
1.41

0.00
0.54
0.00
0.09
0.61
0.15
0.00
0.29

0.00

0.02
0.02
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.07
0.00
0.00
0.00

1.04
0.00
0.62
2.47
0.77
5.34

1.04
2.13
1.65
11.44
0.02
0.95
0.31
4.34

1.21

0.22
1.20
0.85
1.47
3.44
19.22
0.30
21.87
17.64
7.15
31.11
13.59
53.32
5.21
47.74
0.00
0.00
0.04
0.00
0.00
69.93
24.90

1.56
0.00
0.70
2.29
0.94
5.42

1.00
2.54
141
11.90
0.02
0.96
0.52
4.42

0.99

0.17
1.10
0.84
1.42
3.26
19.18
0.25
17.86
22.22
5.00
27.03
11.63
54.95
4.84
44.40
0.00
0.00
0.03
0.00
0.00
69.08
30.43

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.04
0.00
0.08
0.46
0.00
0.00
0.00
0.00

0.00

0.00
0.02
0.00
0.00
0.03
3.42
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.03
0.36
0.00
0.00
0.14
0.00
0.08
0.18

0.34

0.60
0.09
0.01
0.00
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.15
0.00
0.00
0.34
0.28
0.08
0.26
0.03
1.03
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.04
0.18
0.00
0.00
0.13
0.00
0.13
0.29

0.27

0.52
0.07
0.01
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.00
0.00
0.39
0.27
0.07
0.25
0.05
1.45
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.17
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.01
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.18
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00
0.02
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.01
0.00
0.00
0.00

3.78
0.00
2.33
2.29
4.20
3.57

0.11
0.00
0.45
0.75
0.62
0.16
0.96
0.34

0.11

2.38
0.00
0.08
0.09
0.09
0.00
0.01
0.00
0.00
0.00
1.45
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3.13
0.00
1.97
1.75
4.21
3.06

0.15
0.00
0.25
0.56
0.76
0.19
1.03
0.38

0.18

2.15
0.00
0.10
0.08
0.09
0.00
0.02
0.00
0.00
0.00
0.90
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

X
©
(Y]
S

L
)
3
T
1]
%
o

66.86

13.83
38.02
4.50
20.89
9.14
30.51
38.98
43.03
53.27
94.82
54.49
38.32
14.79
28.58
57.10
1.93
2.37
14.78
1.74
0.17
19.18
72.97

£
=1
]
©
o)
N
X
£
©
S
20

58.97
5.35
44.54
48.07
41.48
53.22

42.36
56.26
54.12
62.88
74.63
43.64
65.17
58.04

66.89

13.58
40.66
4.24
20.04
9.07
31.78
39.06
39.13
58.62
95.09
56.64
37.68
13.28
31.11
57.27
1.96
247
15.11
1.85
0.16
19.91
77.23

transparent [area%]

33.14

86.17
61.98
95.50
79.11
90.86
69.49
61.02
56.97
46.73
5.18
45.51
61.68
85.21
71.42
42.90
98.07
97.63
85.22
98.26
99.83
80.82
27.03

transparent

86.42
59.34
95.76
79.96
90.93
68.22
60.94
60.87
41.38
4.91
43.36
62.32
86.72
68.89
42.73
98.04
97.53
84.89
98.15
99.84
80.09
22.77

total [number]
opaques+transparent

[y

56

1364
1282
1427
1461
1815

7845
1262
2633
2899
18601
5751
2228
2481

3371

5598
7691
10479
49083
3648
428
8672
46
87
407
256
138
896
180
543
13755
3366
3434
9388
4414
432
101

total [number]
opaques+transparent

[uny

56

1364
1282
1427
1461
1815

7845
1262
2633
2899
18601
5751
2228
2481

3371

5598
7691
10479
49083
3648
428
8672
46
87
407
256
138
896
180
543
13755
3366
3434
9388
4414
432
101



