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Table A1: Sample sites.
sample number classification rock type x (R) y (H)

Middle Dogger "Limestone of Haut-Pont " (dom3 )

188 rock limestone 58 320 66 600
189 rock limestone 58 320 66 600

191a wp < 2 mm limestone 58 320 66 600
191b rock limestone 58 320 66 600

Lower Dogger "Minette " (dou )

192a wp < 2 mm limestone 57 740 66 790
192b rock limestone 57 740 66 790

192mA wp < 2 mm limestone 57 740 66 790
193a wp < 2 mm calcite vein 57 740 66 790
193b wp > 2 mm calcite vein 57 740 66 790
194a wp < 2 mm limestone 57 740 66 790
194b rock limestone 57 740 66 790

Middle Lias "Upper Spianatus " (lm3b )

183 rock sandstone 61 910 72 300
184 rock Fe ore 61 940 72 405

185a wp < 2 mm sandstone 61 940 72 405
185b rock sandstone 61 940 72 405
186a wp < 2 mm sandstone 61 930 72 450
186b rock sandstone 61 930 72 450

187 rock sandstone 61 930 72 450

Middle Lias "Lower Spianatus " (lm3a )

180a wp < 2 mm marl 61 930 72 340
180b rock marl 61 930 72 340

181 rock limestone 61 930 72 340
182a wp < 2 mm marl 61 925 72 340
182b rock marl 61 925 72 340

Lower Lias "Marl and Limestone of Strassen " (li3 )

123a wp < 2 mm calcite vein 85 100 64 440
123b wp > 2 mm calcite vein 85 100 64 440
138a rock sandstone 85 100 64 440
138b wp < 2 mm sandstone 85 100 64 440
139b rock marl 85 100 64 440

176 rock marl 73 850 75 370
177 f marl 73 850 75 370

178a wp < 2 mm marl 73 850 75 400
178b rock marl 73 850 75 400
179a wp < 2 mm marl 73 850 75 400
179b rock marl 73 850 75 400
179c rock marl 73 850 75 400
195 rock marl 88 710 64 490

Lower Lias "Luxemburger Sandstein" (li2 )

20 rock sandstone 78 900 91 510
81 wp < 2 mm sandstone 81 460 76 860
82 rock sandstone 81 460 76 860
83 wp < 2 mm sandstone 81 460 76 860

103 rock sandstone 88 700 89 710
104a wp < 2 mm sandstone 88 700 89 710
104b rock sandstone 88 700 89 710

106 wp > 2 mm sandstone 88 650 89 700
107 wp < 2 mm sandstone 88 650 89 700

115a rock sandstone 85 100 64 440
115b rock sandstone 85 100 64 440

116 wp > 2 mm calcite vein 85 100 64 440
117 wp > 2 mm sandstone 85 100 64 440
118 rock sandstone 85 100 64 440

119a wp < 2 mm sandstone 85 100 64 440
119b rock sandstone 85 100 64 440

120 rock sandstone 85 100 64 440
140 rock sandstone 85 100 64 440



Table A1 (continued): Sample sites.
sample number classification rock type x (R) y (H)

Upper Keuper "Rhät " (ko1 )

175 rock sandstone 79 105 85 395

Middle Keuper "Steinmergelkeuper " (km3 )

108a rock marl 88 680 89 550
108b wp < 2 mm marl 88 680 89 550
109a wp > 2 mm calcite vein 88 680 89 550
109b wp < 2 mm calcite vein 88 680 89 550

110 rock marl 88 680 89 550
111 wp > 2 mm calcite vein 88 680 89 550

112a rock dolomite 88 680 89 550
112b wp < 2 mm dolomite 88 680 89 550

113 wp > 2 mm calcite vein 88 680 89 550
114 rock dolomite 88 680 89 550

169a wp < 2 mm marl 73 850 84 680
169b rock marl 73 850 84 680
171a wp < 2 mm marl 79 215 85 240
171b rock marl 79 215 85 240
172a wp < 2 mm marl 79 210 85 275
172b rock marl 79 210 85 275

173 wp < 2 mm marl 79 190 85 320
174 wp < 2 mm marl 79 160 85 360

Middle Keuper "Schilfsandstein" (km2s )

85 rock sandstone 93 105 80 840
86 rock sandstone 93 105 80 840

87a rock sandstone 93 105 80 840
88a rock sandstone 93 105 80 840
88b wp < 2 mm sandstone 93 105 80 840

Middle Keuper "Pseudomorphosenkeuper"  (km1 )

141a rock sandstone 71 410 95 360
141b wp < 2 mm sandstone 71 410 95 360

142 rock sandstone 71 410 95 360
143a rock marl 74 220 92 670
143b wp < 2 mm marl 74 220 92 670
143d wp < 2 mm marl 74 220 92 670
144b wp < 2 mm marl 74 220 92 670
145a wp < 2 mm marl 74 220 92 670
145b rock marl 74 220 92 670
146a wp < 2 mm marl 74 220 92 670
146b rock marl 74 220 92 670
147b wp < 2 mm marl 74 220 92 670
148a rock dolomite 74 220 92 670
148b wp < 2 mm dolomite 74 220 92 670

Upper Muschelkalk (mo2 )

16 rock sandstone 76 650 94 940
17 wp < 2 mm sandstone 76 650 94 940
21 wp < 2 mm dolomite 76 020 96 860
22 rock dolomite 76 020 96 860
54 wp > 2 mm dolomite 91 650 83 530
89 rock dolomite 91 650 83 530

90a rock marl 91 650 83 530
90b wp < 2 mm marl 91 650 83 530

91 wp > 2 mm calcite vein 91 650 83 530
92 wp < 2 mm marl 91 650 83 530

163a wp < 2 mm dolomite 98 200 95 260
163b rock dolomite 98 200 95 260

164 rock marl 98 200 95 260
165a wp < 2 mm marl 98 200 95 260
165b rock marl 98 200 95 260

166 rock dolomite 99 150 96 050
167a wp < 2 mm dolomite 99 150 96 050
167b wp > 2 mm dolomite 99 150 96 050
168a wp < 2 mm dolomite 99 150 96 050
168b rock dolomite 99 150 96 050



Table A1 (continued): Sample sites.
sample number classification rock type x (R) y (H)

Upper Muschelkalk (mo1 )

33 wp > 2 mm calcite vein 86 360 105 000
34a wp < 2 mm dolomite 86 360 105 000
34b wp > 2 mm dolomite 86 360 105 000

35 rock dolomite 86 360 105 000
39 rock dolomite 91 770 100 195
84 rock dolomite 95 840 74 780
93 rock dolomite 97 650 85 820
95 wp > 2 mm dolomite 97 650 85 820
96 wp > 2 mm calcite vein 97 650 85 820

97a wp < 2 mm dolomite 97 650 85 820
97b wp > 2 mm dolomite 97 650 85 820

Middle Muschelkalk (mm )

32 rock dolomite 86 180 105 630

Lower Muschelkalk (mu )

19 rock sandstone 83 100 107 570
157a wp < 2 mm sandstone 104 500 96 180
158a wp > 2 mm sandstone 104 500 96 180
158b wp > 2 mm sandstone 104 500 96 180
159a wp < 2 mm sandstone 104 500 96 180

160 rock sandstone 104 500 96 180
161 rock marl 104 500 96 180
162 rock sandstone 104 500 96 180

Buntsandstein (so )

15 rock sandstone 84 760 107 150
53 rock sandstone 83 420 108 125
98 rock sandstone 104 550 93 750
99 wp > 2 mm sandstone 104 550 93 750

100 rock sandstone 104 550 93 750
101 rock sandstone 104 550 93 750
102 wp < 2 mm sandstone 104 550 93 750

Upper Emsian (E3 )

6 rock schist 55 280 114 375
28 wp > 2 mm schist 62 780 114 350
29 rock schist 62 780 114 350
42 rock schist 75 880 122 150
50 rock siltstone 61 490 113 670

56a wp < 2 mm schist 76 100 123 570
56b rock schist 76 100 123 570

66 wp < 2 mm schist 72 225 120 545
70a rock schist 68 070 120 805
70b rock schist 68 070 120 805
71a rock schist 68 070 120 805
71b rock quartz vein 68 070 120 805

73 rock schist 76 250 132 505

Middle Emsian "Quarzit von Berlé"  (E2q )

43 rock quartzite 61 460 113 665
48 rock quartzite 61 655 113 440

67a rock quartzite 71 650 120 690
67b rock quartzite 71 650 120 690

Middle Emsian "Bunte Schiefer von Clerf " (E2 )

8 rock schist 55 670 114 710
55a wp < 2 mm schist 76 670 124 155
55b rock schist 76 670 124 155

68 wp > 2 mm sandstone 71 275 120 915
69 rock sandstone 72 275 121 915



Table A1 (continued): Sample sites.
sample number classification rock type x (R) y (H)

Lower Emsian (E1b )

13 rock sandstone 71 335 124 585
45 wp sandstone 63 265 113 205
72 rock siltstone 68 380 122 340

149 rock schist 70 650 129 980
150 rock quartzite 70 650 129 980

Lower Emsian (E1a )

1 wp < 2 mm schist 54 200 105 400
7 rock schist 54 200 105 400

18 wp schist 84 270 108 240
23 rock siltstone 57 620 116 895
46 rock sandstone 63 400 111 620
49 rock schist 57 225 118 080

Upper Siegenian (Sg 3 )

2a rock schist 53 060 101 720
2b rock schist 53 060 101 720
2c wp > 2 mm schist 53 060 101 720
3 wp < 2 mm schist 52 870 101 220
4 rock schist 52 870 101 220
5 rock schist 52 870 101 220
9 rock schist 58 630 119 240

10 rock schist 60 680 123 560
11 rock schist 60 680 123 560
12 rock schist 60 680 123 560
24 wp < 2 mm schist 68 850 103 100

25a wp > 2 mm schist 68 720 103 200
25b wp < 2 mm schist 68 720 103 200

26 wp < 2 mm schist 68 720 103 200
27 rock schist 68 720 103 200
30 wp < 2 mm schist 65 030 105 920
31 rock schist 65 030 105 920
36 rock siltstone 63 620 110 820
37 rock siltstone 63 620 110 820
47 rock schist 57 660 117 690
74 rock siltstone 74 200 131 575
75 rock quartz vein 74 200 131 575
76 rock schist 68 480 132 890
78 rock siltstone 68 985 134 470
79 rock schist 69 935 134 395

Middle Siegenian (Sg 2 )

38 rock siltstone 57 350 120 200
44 rock schist 56 670 118 690
51 rock schist 56 790 120 040

77a wp < 2 mm schist 65 495 135 315
77b rock siltstone 65 495 135 315
77c rock schist 65 495 135 315

154a wp < 2 mm schist 57 060 120 150
154b wp > 2 mm schist 57 060 120 150
155a wp < 2 mm schist 57 060 120 150
155b rock schist 57 060 120 150

156 rock schist 57 060 120 150

Lower Siegenian (Sg 1 )

40 rock schist 55 365 118 485
41 rock schist 55 495 118 620



Table A1 (continued): Sample sites.
sample number classification rock type x (R) y (H)

Gedinnian (Ged )

124 rock sandstone 666 020 5542 050   Hatrival, Belgium

125a wp > 2 mm sandstone 666 020 5542 050   Hatrival, Belgium

125b wp < 2 mm sandstone 666 020 5542 050   Hatrival, Belgium

126 rock quartz vein 666 020 5542 050   Hatrival, Belgium

127a wp > 2 mm sandstone 666 020 5542 050   Hatrival, Belgium

127b wp < 2 mm sandstone 666 020 5542 050   Hatrival, Belgium

128a rock sandstone 666 020 5542 050   Hatrival, Belgium

128b wp < 2 mm sandstone 666 020 5542 050   Hatrival, Belgium

129 rock sandstone 666 020 5542 050   Hatrival, Belgium

130 rock sandstone 666 020 5542 050   Hatrival, Belgium

131 rock schist 666 020 5542 050   Hatrival, Belgium

132a rock siltstone 666 020 5542 050   Hatrival, Belgium

132b wp < 2 mm siltstone 666 020 5542 050   Hatrival, Belgium

133a rock quartzite 666 020 5542 050   Hatrival, Belgium

134 wp < 2 mm sandstone 666 020 5542 050   Hatrival, Belgium

135 rock sandstone 666 020 5542 050   Hatrival, Belgium

136a rock sandstone 666 020 5542 050   Hatrival, Belgium

136b wp < 2 mm sandstone 666 020 5542 050   Hatrival, Belgium

137 rock sandstone 666 020 5542 050   Hatrival, Belgium

N.B.: Coordinate systems are LUREF for Luxembourg and LAMBERT for Hatrival, Belgium
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Table A4-1: Radium activities, radon activity concentrations and emanation coefficients (E)
of rocks and weathering products.

sample 226Ra SD 222Rn SD E SD

number [Bq/ kg] [Bq/ kg] [Bq/ kg] [Bq/ kg] [%] [%]

Middle Dogger "Limestone of Haut-Pont " (dom3 )

189 rock limestone 12.8 0.5 1.4 0.11 11 9

191a wp < 2 mm limestone 21.4 1.8 3.4 0.32 16 13

191b rock limestone 13.6 0.5 1.1 0.12 8 12

Lower Dogger "Minette " (dou )

192a wp < 2 mm limestone 18.4 1.8 0.9 0.08 5 13

192b rock limestone 17.9 0.5 2.2 0.15 12 7

193b wp > 2 mm calcite 6.6 0.4 0.5 0.09 7 21

194a wp < 2 mm limestone 13.4 0.5 1.8 0.20 13 12

194b rock limestone 15.9 0.5 1.5 0.19 9 13

Middle Lias "Upper Spianatus " (lm3b )

183 rock sandstone 9.0 0.8 0.9 0.11 10 13

184 rock Fe ore 39.7 0.7 2.2 0.06 5 3

187 rock sandstone 19.6 0.5 1.7 0.43 9 26

185a wp < 2 mm sandstone 24.1 1.0 2.1 0.20 9 10

185b rock sandstone 21.3 0.7 2.0 0.24 9 12

Middle Lias "Lower Spianatus " (lm3a )

180a wp < 2 mm marl 28.7 0.7 1.3 0.18 4 14

180b rock marl 25.2 0.8 1.5 0.22 6 15

182a wp < 2 mm marl 37.0 0.9 2.5 0.25 7 12

182b rock marl 30.3 0.7 2.0 0.25 7 14

Lower Lias "Marl and Limestone of Strassen " (li3 )

176 rock marl 53.1 0.9 2.9 0.15 5 5

138a rock sandstone 13.7 0.9 0.5 0.05 4 10

179a wp < 2 mm marl 44.8 0.7 1.3 0.08 3 6

179c rock marl 40.9 0.7 3.1 0.48 8 16

Lower Lias "Luxemburger Sandstein" (li2 )

20 rock sandstone 5.1 0.8 0.8 0.18 16 23

83 wp < 2 mm sandstone 4.9 0.7 0.4 0.07 8 22

103 rock sandstone 2.2 0.3 0.3 0.07 15 28

106 wp > 2 mm sandstone 19.1 0.7 0.8 0.15 4 18

120 rock sandstone 21.3 0.6 1.2 0.23 5 20

140 rock sandstone 3.9 0.8 0.3 0.15 8 48

Upper Keuper "Rhät " (ko1 )

175 rock sandstone 18.1 0.7 1.1 0.13 6 12

classification rock type



Table A4-1 (continued): Radium activities, radon activity concentrations and emanation coefficients (E)
of rocks and weathering products.

sample 226Ra SD 222Rn SD E SD

number [Bq/ kg] [Bq/ kg] [Bq/ kg] [Bq/ kg] [%] [%]

Middle Keuper "Steinmergelkeuper " (km3 )

111 wp > 2 mm calcite 87.6 0.4 3.1 0.44 4 7

114 rock dolomite 78.0 1.0 6.1 0.34 8 6

169a wp < 2 mm marl 24.4 0.7 1.7 0.19 7 11

171a wp < 2 mm marl 38.5 0.8 2.8 0.17 7 6

171b rock marl 33.4 1.0 2.0 0.06 6 3

Middle Keuper "Schilfsandstein" (km2s )

85 rock sandstone 19.9 1.2 1.8 0.20 9 12

87a rock sandstone 30.7 0.7 3.8 0.31 12 9

88a rock sandstone 41.3 0.8 7.6 0.91 18 12

88b wp < 2 mm sandstone 46.1 0.6 8.5 0.18 18 3

Upper Muschelkalk (mo2 )

17 wp < 2 mm sandstone 57.1 0.6 5.8 0.35 10 6

21 wp < 2 mm dolomite 97.0 3.1 19.7 0.59 20 3

22 rock dolomite 33.6 1.2 2.2 0.73 6 34

92 wp < 2 mm marl 31.7 1.4 11.7 0.47 37 4

166 rock dolomite 24.3 0.9 2.1 0.50 9 25

163b rock dolomite 13.7 0.7 1.8 0.20 13 12

90b wp < 2 mm marl 80.9 2.1 7.6 0.51 9 7

Upper Muschelkalk (mo1 )

84 rock dolomite 12.0 0.8 1.0 0.13 9 13

93 rock dolomite 5.0 0.6 0.5 0.08 11 18

Middle Muschelkalk ( mm )

32 rock dolomite 18.4 0.8 1.1 0.29 6 26

Lower Muschelkalk (mu )

160 rock sandstone 33.9 0.9 1.2 0.12 4 10

161 rock marl 42.0 0.9 1.1 0.23 3 20

157a wp < 2 mm sandstone 49.2 0.5 2.6 0.23 5 9

158a wp < 2 mm sandstone 31.3 0.6 0.2 0.06 1 25

159a wp < 2 mm sandstone 33.4 0.5 1.2 0.18 4 15

Buntsandstein (so )

53 rock sandstone 24.3 0.5 1.4 0.27 6 20

98 rock sandstone 23.0 0.5 1.2 0.19 5 16

101 rock sandstone 34.2 0.3 1.1 0.14 3 13

102 wp < 2 mm sandstone 32.7 0.4 0.8 0.14 2 18

classification rock type



Table A4-1 (continued): Radium activities, radon activity concentrations and emanation coefficients (E)
of rocks and weathering products.

sample 226Ra SD 222Rn SD E SD

number [Bq/ kg] [Bq/ kg] [Bq/ kg] [Bq/ kg] [%] [%]

Upper Emsian (E3 )

42 rock schist 35.3 0.6 2.0 0.40 6 20

50 rock siltstone 31.7 0.7 2.7 0.42 9 16

66 wp < 2 mm schist 44.9 0.6 5.2 0.62 12 12

56b rock schist 33.4 0.4 2.4 0.25 7 11

70a rock schist 38.1 0.6 2.7 0.18 7 7

71a rock schist 35.5 0.6 1.5 0.16 4 11

71b rock quartz vein <2.87 < <

Middle Emsian "Quarzit von Berlé"  (E2q )

48 rock quartzite 6.9 0.4 0.6 0.11 9 21

67a rock quartzite 4.9 2.0 0.3 0.06 6 26

67b rock quartzite <3.05 0.4 0.06 >12

Middle Emsian "Bunte Schiefer von Clerf " (E2 )

8 rock schist 35.7 0.6 2.5 0.30 7 12

68 wp > 2 mm sandstone 38.1 0.5 3.0 0.21 8 7

69 rock sandstone 33.9 2.1 2.5 0.23 7 10

55b rock schist 32.0 0.4 2.3 0.16 7 7

Lower Emsian (E1b )

13 rock sandstone 36.4 0.5 0.7 0.16 2 25

45 wp sandstone 37.4 0.6 3.9 0.20 11 6

72 rock siltstone 35.2 0.6 1.7 0.17 5 10

149 rock schist 33.2 0.6 0.9 0.17 3 18

Lower Emsian (E1a )

1 wp < 2 mm schist 43.6 1.6 5.1 0.30 12 6

18 wp schist 33.5 0.8 6.4 0.25 19 5

23 rock siltstone 24.6 1.1 1.5 0.33 6 21

46 rock sandstone 24.4 0.6 3.1 0.42 13 14

49 rock schist 39.6 1.8 1.9 0.32 5 17

Upper Siegenian (Sg 3 )

3 wp < 2 mm schist 35.2 0.5 3.2 0.48 9 15

4 rock schist 22.7 0.8 1.9 0.23 8 12

11 rock schist 23.3 0.6 2.0 0.20 9 10

12 rock schist 27.4 0.9 2.6 0.18 10 7

24 wp < 2 mm schist 33.6 0.6 4.7 0.23 14 5

26 wp < 2 mm schist 28.1 0.5 4.4 0.35 16 8

27 rock schist 27.8 0.8 2.1 0.23 7 11

30 wp < 2 mm schist 62.8 0.9 5.8 0.35 9 6

74 rock siltstone 17.4 0.7 1.7 0.20 10 12

78 rock siltstone 22.6 0.7 1.0 0.17 4 18

25b wp < 2 mm schist 44.0 0.6 4.7 0.23 11 5

2 rock and wp schist 29.2 0.6 2.9 0.19 10 18

2c wp > 2 mm schist 36.2 0.7 1.9 0.27 5 14

classification rock type



Table A4-1 (continued): Radium activities, radon activity concentrations and emanation coefficients (E)
of rocks and weathering products.

sample 226Ra SD 222Rn SD E SD

number [Bq/ kg] [Bq/ kg] [Bq/ kg] [Bq/ kg] [%] [%]

Middle Siegenian (Sg 2 )

38 rock siltstone 26.5 1.1 1.2 0.15 5 12

44 rock schist 36.5 0.7 2.6 0.39 7 15

156 rock schist 25.1 0.7 1.4 0.12 5 9

154a wp < 2 mm schist 51.8 0.6 9.0 0.63 17 7

155a wp < 2 mm schist 139.5 0.7 17.5 0.70 13 4

77a wp < 2 mm siltstone 18.2 0.6 2.6 0.21 14 9

Lower Siegenian (Sg 1 )

41 rock schist 27.0 0.7 2.2 0.42 8 20

Gedinnian (Ged )

124 rock sandstone 64.6 0.5 1.4 0.16 2 11

126 rock quartz vein 9.1 0.9 1.3 0.15 15 12

131 rock schist 76.5 0.7 2.1 0.29 3 14

134 wp < 2 mm sandstone 339.3 0.7 58.2 1.89 17 3

135 rock sandstone 34.8 0.8 1.5 0.18 4 12

137 rock sandstone 48.1 5.0 1.5 0.07 3 6

128a rock sandstone 113.8 0.3 3.4 0.21 3 6

128b wp < 2 mm sandstone 511.5 0.8 16.6 0.33 3 2

132a rock siltstone 53.1 0.9 4.1 0.25 8 6

133a rock quartzite 12.3 0.7 0.3 0.05 3 19

136a rock sandstone 58.9 1.2 1.3 0.14 2 11

136b wp < 2 mm sandstone 769.0 0.7 127.7 11.05 17 9

classification rock type



Table A4-2: Emanation coefficients (E) of rocks. 

226Ra [Bq/kg] E [%]
rocks 

median range median range 

dom3 12.8 7.5 - 13.6 9 8 - 11 

dou 16.9 15.9 - 17.9 11 9 - 12 

lm3b 21.3 9.0 - 39.7 9 5 - 10 

lm3a 25.2 13.7 - 30.3 6 6 - 7 

Li3 29.8 13.7 - 53.1 5 4 - 8 

Ju
ra

ss
ic

 

Li2 14.9 2.2 -120.7 11 5 - 16 

ko1 18.1 — 6 —

km3 41.0 18.2 - 319.8 7 6 - 8 

km2s 32.5 19.9 - 41.3 12 9 - 18 

mo 18.7 5.0 - 39.5 9 6 - 13 

mm/mu 31.2 18.4 - 42.0 4 3 - 6 

M
es

o
zo

ic
 

T
ri

as
si

c 

so 24.3 14.0 - 34.2 5 3 - 6 

E3 35.4 25.3 - 43.3 7 4 - 9 

E2q 5.6 4.9 - 6.9 7 6 - 9 

E2 33.9 32.0 - 35.7 7 7

E1b 35.2 33.2 - 36.4 3 2 - 5 

E1a 32.1 24.4 - 48.1 6 5 - 13 

Sg3 27.4 3.9 - 45.9 9 4 - 10 

Sg1/Sg2 25.1 14.1 - 44.2 6 5 - 8 

P
al

eo
zo

ic
 

D
ev

o
n

ia
n

 

Ged 48.2 9.1 - 113.8 3 2 - 15 

Table A4-3: Emanation coefficients (E) of weathering products. 
226Ra [Bq/kg] E [%]weathering 

products median range median range 

dom3 21.4 — 16 —

dou 17.9 6.6 - 29.1 7 5 - 13 

lm3b 27.1 24.1 - 30.2 9 —

lm 3a 32.9 28.7 - 37.0 6 4 - 7 

Li3 41.5 11.8 - 44.8 3 —

Ju
ra

ss
ic

 

Li2 13.8 4.9 - 42.9 6 4 - 8 

ko1 NA NA 

km3 67.7 24.4 - 264.0 7 4 - 7 

km2s 46.1 — 18 —

mo 33.7 8.9 - 97.0 15 9 - 37 

mm/mu 32.6 31.3 - 49.2 4 1 - 5 

M
es

o
zo

ic
 

T
ri

as
s

ic
 

so 31.9 31.2 - 32.7 2 —

E3 44.9 40.6 - 101.2 12 —

E2q NA NA 

E2 54.0 38.1 - 70.0 8 —

E1b 37.4 — 11 —

E1a 38.6 33.5 - 43.6 15 12 - 19 

Sg3 34.4 28.1 - 62.8 10 5 - 16 

Sg1/Sg2 42.0 18.2 - 139.5 14 13 - 17 

P
al

eo
zo

ic
 

D
ev

o
n

ia
n

 

Ged 425.4 26.4 - 1249.0 17 3 - 17 



Table A4-4: Radon activity concentrations (referring to the released radon in sample pore gas, 
related to the weight of the emanating material under equilibrium conditions) of rocks and 
weathering products. 

²²²Rn [Bq/kg*]

rocks weathering products 

median range median range 

dom3 1.2 1.1 - 1.4 3.4 —

dou 1.8 1.5 - 2.2 0.9 0.5 - 1.8 

lm3b 1.8 0.9 - 2.2 2.1 —

lm3a 1.7 1.5 - 2.0 1.9 1.3 - 2.5 

li3 2.9 0.5 - 3.1 1.3 —

Ju
ra

ss
ic

 

li2 0.6 0.3 - 1.2 0.6 0.4 - 0.8 

ko 1.1 — NA 

km3 4.1 2.0 - 6.1 2.8 1.7 - 3.1 

km2s 3.8 1.8 - 7.6 8.5 —

mo 1.8 0.5 - 2.2 9.6 5.8 - 19.7 

mu/mm 1.1 1.1 - 1.2 1.2 0.2 - 2.6 

M
es

o
zo

ic
 

T
ri

as
si

c 

so 1.2 1.1 - 1.4 0.8 —

Ems3 2.4 1.5 - 2.7 5.2 —

Ems2q 0.4 0.3 - 0.6 NA 

Ems2 2.5 2.3 - 2.5 3.0 —

Ems1b 0.9 0.7 - 1.7 3.9 —

Ems1a 1.9 1.5 - 3.1 5.7 5.1 - 6.4 

Sg3 2.0 1.0 - 2.9 4.5 1.9 - 5.8 

Sg1/Sg2 1.8 1.2 - 2.6 9.0 2.6 - 17.5 

P
al

eo
zo

ic
 

D
ev

o
n

ia
n

 

Ged 1.5 0.3 - 4.1 58.2 16.6 - 127.7 



��������	��
����
�������������������������������
������������������

����������������
�
���
��
���������������������
������������������
�
���������������
 �
��
������
������� 
��
�
�!"#$��
��
�����
�
�
����� ��
��
�
�!�"#$�

�

%��
 "# �"# %��
 "# �"# %��
 "# �"# %��
 "# �"# %��
 "# �"# %��
 "# �"#
&��'(�) &��'(�) &��'(�) &��'(�) &��'(�) &��'(�) &��'(�) &��'(�) &��'(�) &��'(�) &��'(�) &��'(�)

*
 +�� +�, +�-� ,�. +�� +��, ,�, +�� +��, +�/ +�, +�,� 0�� +�1 +�+0 �+�� .�1 +�--
�� 0 - +�,� �, ,. +�,0 // . +�,/ ,/1 /� +��� ,+�. �/ +�+� --�. ��1 +�,.
2� 1�� +�, +�+, ,�. +�- +�,/ -�- +�, +�+. +�� +�, +�-- ��- +�. +�-+ -�1 +�� +�,1
%� .� � +�+0 /+ . +�,/ ,� � +�,/ -+ - +�,, --. -/ +�,, //0 �� +�+�
%
 ���� ,�/ +�+/ ,��. -�0 +�,� -0�� -�/ +�+0 0�� ,�- +�,/ �-�0 ,�0 +�+. �,�0 ,-�� +�-/
3� / , +�-0 /1 ,+ +�-, �0 0 +�,� ,/� ,, +�+0 -��� ,�, +�+0 10+0 ,�0� +�,0
4� +�+ +�+ +�,+ ��- +�/ +�,/ -�/ +�- +�+0 ,�+ +�- +�-- ��, +�- +�+. 1�� +�� +�+/
�� +�, +�+ +�,� +�- +�+ +�,� +�, +�+ +�,� +�� +�+ +�,/ ��� +�/ +�+. ,1�1 /�� +�-�
�
 +�� +�, +��, 5�+�, +�/ +�, +�-/ +�� +�, +�-1 /�1 +�� +�+. ��+ +�0 +�,1
6
 +�0 +�+ +�+/ +�0 +�, +�,/ +�/ +�, +�,� +�� +�, +�-+ ��. +�� +�+. ,1�, ��, +�,0
7 5�+�, +�+ +�-- +�, +�+ +�,, +�� +�+ +�,, +�, +�+ +�+� ,�0 +�, +�+� /�/ +�0 +�,0
8� +�. +�- +��0 ,�+ +�+ +�+, +�1 +�+ +�+0 +�1 +�- +�-1 /�� +�� +�,+ ,.�, ,�. +�,+
�� ,�- +�+ +�+, +�- +�+ +�,/ +�� +�+ +�+/ +�+ +�+ +�,1 +�/ +�, +�,0 +�� +�, +�-0
"� ��/ +�- +�+� +�� +�- +�,1 ,�� +�+ +�+� +�� +�, +�,- ,�� +�, +�+0 ,�, +�- +�,.
9 +�- +�+ +�+� +�� +�, +�,/ +�� +�+ +�+- +�, +�+ +�,+ +�1 +�, +�,+ ,�� +�- +�,�
*� 5�+�, +�+ +�-+ +�, +�+ +�,� +�- +�+ +�,/ +�� +�+ +�+. 5�+�, 6�
8� +�/ +�+ +�+, +�+ +�+ +�,� +�, +�+ +�+� 6� +�+ +�+ +�-. +�, +�+ +��-
:� +�,. +�+, +�+� +�,. +�+/ +�-/ +�,+ +�++ +�+/ +�+� +�++ +�+0 +�/� +�+, +�+� +�.� +�,+ +�,�
8� +�-, +�+, +�+� +��. +�+� +�,/ +�-� +�++ +�+- +�+0 +�+, +�,, ,��/ +�+/ +�+� ,��/ +�-+ +�,�
#� +�+- +�++ +�,+ +�,- +�+- +�,/ +�+� +�++ +�+� +�+- +�++ +�,. +�,0 +�+, +�+1 +��, +�+� +�,1
;� +�+, +�++ +�+0 +�+. +�+, +�,- +�+� +�++ +�+� +�+, +�++ +�,+ +�+� +�+, +�+� +�,. +�+� +�,0
9� +�+, +�++ +�,/ +�+� +�+, +�,- +�+- +�++ +�+- +�+, +�++ +�-� +�+0 +�+, +�+� +�,� +�+- +�,1
<� 5�+�, +�+� +�+, +�,� +�+- +�++ +�,, 5�+�, 5�+�, +��- +�+/ +�,-
�� 5�+�+, +�+� +�+- +�,0 +�+/ +�++ +�+� +�,. +�+/ +�-1 ,�/� +�+� +�+. ,�1� +��� +�,�
= +�+, +�++ +�-1 +�-, +�+/ +�,1 +�,+ +�++ +�+� +�+- +�++ +�,� +�/, +�+� +�,- +�1� +�+/ +�+�

%��
 "# �"# %��
 "# �"# %��
 "# �"# %��
 "# �"# %��
 "# �"# %��
 "# �"#
&���) &���) &���) &���) &���) &���) &���) &���) &���) &���) &���) &���)

*
 ��� +�- +�+/ +�. +�, +�-- ���0 ,�. +�+/ -,�/ ,�/ +�+1 /��- ,�/ +�+� .,�0 ��, +�+0
�� �- - +�+/ -1 / +�,. �- 1 +�,/ 1�� ,+. +�,� /�/+ 00 +�+- .��- ��� +�+.
2� /.�/ ,�, +�+- /�1 +�� +�+. .��0 -�0 +�+/ +�1 +�, +�+� ,�1 +�/ +�-� ��+ +�1 +�--
%� 6� �. - +�+/ 0. / +�+� -� - +�+� �/ ,, +�,- .1 ,+ +�,�
%
 ,-� - +�+, ,��0 +�� +�+- �.,� �0 +�+, -++ 0 +�+/ ,-0+ �. +�+� -+0 � +�+/
3� 1 - +�-- -/ / +�,0 ,0� -� +�,/ 01+ /- +�+� ,-00- �.� +�+� //+,- -�-, +�+1
4� +�� +�+ +�+0 ,�/ +�- +�,- -,� � +�+, ,�, � +�+� .+�� ,�� +�+� �/�, 1�- +�,�
�� +�, +�+ +�,� +�, +�+ +�+0 +�- +�+ +�,1 ,�- +�, +�+1 0, - +�+� ,�� � +�+-
�
 ,�- +�, +�+1 ,�+ +�, +�,� ,�/ +�+ +�+� .�� +�� +�+/ 6� -,-�� ,�0 +�+,
6
 ��� +�, +�+- 5�+�, �/�� +�/ +�+, ,+�+ +�� +�+/ ,,, � +�+� /-�� ,�� +�+�
7 5�+�, 5�+�, -�� +�� +�,,��. ,�/ +�, +�+0� ,-�� +�� +�+-/ ���1 +�0 +�+-�
8� +�. +�, +�,� ,�+ +�, +�,� ,0�0 +�, +�+, -/�+ +�1 +�+� �1�� ,�+ +�+� +�0 +�+ +�+.
�� ��, +�, +�+, +�� +�+ +�+- ,�+ +�+ +�+/ +�+ +�+ +�,� +�� +�, +�-1 +�. +�+ +�+�
"� 1�� +�, +�+, ,�- +�, +�+. ,�. +�- +�,, +�0 +�, +�+1 +�0 +�, +�+� +�1 +�, +�,,
9 .�/ +�, +�+- ,�/ +�+ +�+� ��� +�� +�,+ -�� +�, +�+. .�- +�, +�+- ��� +�, +�+�
*� +�- +�+ +�-0 6� +�- +�+ +�-, 6� 5�+�, -,�� +�/ +�+-
8� /�1 +�, +�+- +�� +�+ +�+� +�0 +�+ +�+� +�+ +�+ +�-/ +�- +�, +��� +�- +�+ +�,�
:� -�+� +�+� +�+, +�-- +�+, +�+� +��+ +�,+ +�,, +�/1 +�+/ +�+� ,�,- +�+� +�+0 +�1- +�-- +��,
8� /�0� +�+0 +�+- +�.1 +�+� +�+/ ���� +�,/ +�+, 1�1� +�/- +�+� �/�+� +�./ +�+- ,/�.� -�.� +�,0
#� +�1/ +�+- +�+� +�-� +�+, +�+� +�0� +�+1 +�+� +�.+ +�+� +�+. ,�.1 +�+� +�+- +��� +�+1 +�+1
;� +��� +�+, +�+� +�,� +�++ +�+� +��� +�+� +�+0 +��. +�+, +�+/ +�01 +�+- +�+- +��/ +�+� +�+�
9� +�-/ +�+, +�+� +�+0 +�++ +�+� +�-0 +�+- +�+. +�/+ +�+, +�+� +�0/ +�+- +�+- +��/ +�+- +�+/
<� 5�+�, 6� +�+. +�+, +�,- 5�+�, 5�+�, +�., +�+0 +�,�
�� 5�+�+, +�+, +��- +�+- +�++ +�,0 +�,. +�+- +�,+ ,�/+ +�,� +�,� 6� ��-+ +�/- +�+0
= +�+- +�++ +�+. /�01 +�+� +�+, ��.1 +��� +�,1 ,�-- +�,� +�,- ,,�+/ +�-+ +�+- 0�-, +�/. +�+.

����������
3����
����!7$

��������

��
3����
����!7>$

,�.�

���
��������
������
������
�
�!>$

����
�������
�����
�
�!>>$

%
���
����!>>>$
?���

��

�������!>7$
����������
3����
����!7$

��������

��
3����
����!7>$

,�.�

���
��������
������
������
�
�!>$

����
�������
�����
�
�!>>$

%
���
����!>>>$
?���

��

�������!>7$

�

�

�

�

�

�



!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(!(!(!(!(!(!(!(

!(!(!(!(!(

!(!(!(!(!(!(!(

!(

!(

!(!(!(

!(!(!(!(!(

!(!(!(!(!(!(!(!(!(

!(

!(!(!(!(!(!(!(!(!(!(

!(!(

!(!(!(!(!(!(

!(!(!(!(!(

!(!(!(

!(!(!(!(!(!(!(!(!(!(!(

!(!(

!(!(

!(!(!(!(!(!(

!(!(!(!(!(

!(!(!(!(!(

!(!(!(!(

!(

!(

!(!(!(!(!(

!(

!(

!(!(!(!(!(!(!(

!(

!(

!(!(!(!(!(

!( !(!(

!(

!(

!(!(

!(
!(!(!(!(

!(

!(!(

!(!(

!(

!(!(

!(

!(

!(

!(

!(

!(!(

!(!(

!(

!(

!(

!(

!(!(!(
!(!(!(

!(

!(!(!(

!(!(!(!(!(

!(!(

!(!(

!(

!(!(

!(

!( !(

!(

!(

!(

!(!(!(

!(!(!(!(!(

!(!(

(

(

(

(

!(

(

(

(
(

(

(

(

(

(

(

(

!

(

(

(

(

(

(

(

(

9

5

7

8
6

41 51 44
38

7978

76

75

47

37

31

27

12

2c

49

46

23

18

72

45

13

69

68

48

43

73

66

42

29

99

53

15
19

32

96

39

35

92

22

17

83

20

77c

150

55b

67b

71b

56b

162

166
142

114

140

195

177

181

189

148b

169b

194b

4

3

1

40

74

36

30

26

24

11

10

2b
2a

50 28

98

95

93

84

33

91
89 54

21

16

86
85

82

81

156

77b
77a

25b

25a

149

55a

67a

71a

70b

70a

56a

102

101

100

161

160

97b
97a

34b
34a

164

90b
90a

88b
88a

87a

174

173

113

111
110

175

120

118
117
116

107
106

103

176

187

184
183

188

155b
155a
154b
154a

159a

158b
158a

157a

168b
168a

167b
167a

165b

165a

163b

163a

148a
147b
146b

146a

145b
145a

144b

143d

143b
143a

141b

141a

172b
172a
171b
171a

169a

112b
112a

109b

109a

108b

108a

119b

119a

115b
115a

104b
104a

179c

179b

179a

178b

178a

139b

138b

138a

123b
123a

182b
182a

180b
180a

186b

186a

185b

185a

194a

193b

193a

192b

192a

191b
191a

192mA

Esch-sur-Alzette

Luxembourg

Konz

Perl

Kayl

Wiltz

Arlon

Athus

Remich

Mersch

Longwy

Redange

Pétange

Vianden

Mettlach

Diekirch

Capellen

Clervaux

Bastogne

Dudelange

Echternach

Ettelbrück

Differdange

Grevenmacher

0 10 km

±

!( Sampling site, sample number

Tectonics

Faults

Thrusts

Surficial deposits

Alluvium

Mesozoic Cover

Middle Dogger (dom)

Lo. Dogger & Up.Liassic, 'Minette' (dou,lo7,lo6)

Upper Liassic (lo1-5)

Middle Liassic (lm)

Lower Liassic, marls & limestones (li3-4)

Lower Liassic, sandstone (li2)

Lower Liassic, marls & limestones (li1)

Upper Keuper (Rhaetian) (ko)

Middle Keuper, sandstone (km2s)

Middle Keuper (km)

Lower Keuper (ku)

Upper Muschelkalk (mo)

Middle Muschelkalk (mm)

Lower Muschelkalk (mu)

Upper Buntsandstein (so)

Devonian Basement

Upper Emsian (E3)

Upper Emsian, quartzites (q)

Middle Emsian (E2)

Lower Emsian (E1b)

Lower Emsian (E1a)

Upper Siegenian, sandy (Sg3s)

Upper Siegenian, slaty (Sg3a)

Upper Siegenian (Sg3)

Middle Siegenian (Sg2)

Lower Siegenian (Sg1)

General geological map of Luxembourg

Sampling sites

SGL 2007

Map A6





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice




