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APPENDIX

MAJOR AND TRACE ELEMENT ANALYSES

2 5 8 9 13 17 20 21 23

Sio2 47.89 48.12 47.79 47.14 47.61 48.37 47.70 47.89 46.99

Ti02 2.29 2.33 2.10 2.06 1.34 1.94 2.48 1.68 1.46
AL203 16.99 17.06 17.14 16.11 15.45 16.50 16.71 16.69 15.73
FE203 3.79 4.28 2.34 2.39 3.11 5.59 3.31 1.61 2.16
FEOQ 6.87 7.65 7.61 7.14 6.55 5.85 7.20 7.73 7.19
MNO 0.21 0.22 0.19 0.18 0.18 0.21 0.22 0.18 0.19
MGO 6.69 5.95 7.53 11.38 11.67 6.01 5.96 9.62 11.53
CaQ 10.17 9.58 11.18 9.93 10.99 10.12 9.36 11.91 10.79
NA20O 3.35 4.09 3.09 3.04 2.74 4.12 4,07 2.33 2.65
K20 0.81 1.01 0.61 0.74 0.71 0.90 1.07 0.43 0.53
H20+ 0.49 0.09 0.12 0.13 0.16 0.14 0.29 0.21 0.12
H20- 0.76 0.21 0.31 0.24 0.11 0.16 0.40 0.29 0.32
P205 0.40 0.46 0.35 0.28 0.24 0.44 0.56 0.21 0.23
TOTAL 100.71 101.05 100.36 100.76 100.86 100.35 99.33 100.78 99.89
BA 225 261 156 158 207 347 225 96.00 122

co 70.00 53.00 54.00 66.00 67.00 34.00 48,00 59.00 61.00
CR 144 55.00 182 543 539 69.00 117 325 432

cu 110 55.00 63.00 67.00 53.00 49.00 57.00 76.00 65.00
LI 10.00 7.90 6.70 5.60 5.80 8.50 11.00 5.50 5.70
N1 91.00 54.00 93.00 265 282 56.00 77.00 159 247

RB 14.00 19.00 10.00 8.80 11.00 15.00 18.00 6.40 8.80
SR 455 454 474 447 412 419 362 g7 399

ZN 121 103.00 79.00 73.00 73.00 99.00 117 70.00 78.00
sC 0.00 0.00 34,22 30.66 0.00 0.00 27 .47 36.18 30.57
HF 0.00 0.00 3.66 3.44 0.00 0.00 0.00 2.48 2.42
Ta 0.00 0.00 1.47 1.36 0.00 0.00 1.72 1.07 1.21
TH 0.00 0.00 0.96 0.94 0.00 0.00 2.08 0.60 0.93
LA 0.00 0.00 12.14 12.45 0.00 0.00 20.20 7.89 11.36
SM 0.00 0.00 4.66 4.11 0.0Q 0.00 7.25 3.37 3.49
EU 0.00 0.00 4.66 1.57 0.00 0.00 2.35 1.28 1.26
TB 0.00 0.00 1.75 0.87 0.00 0.00 1.56 0.72 0.71
YB 0.00 0.00 3.59 2.68 0.00 0.00 5.34 2.68 2.08
Ly 0.00 0.00 0.48 0.39 0.00 0.00 0.76 0.40 0.34
MG# 33.76 48.04 58.07 68.64 69.05 49.67 51.13 65.19 69.28

AGE 2.00 3.00 2.00 3.00 2.00 2.00 2.00 3.00 1.00




S$102
-TI102
AL203
FE203
FEO
MNO
MGO
CAOQ
NA2O
K20
H20+
H20~-
P205
TOTAL

BA
co

cu
LI
NI
RB
SR
ZN
SC
HF
TA
TH
LA
SM

TB
YB

MG#
AGE

L oF 796s.

24 25 28 31 44 47 50 53 55
47.53 46.86 46.95 47.79 48.26 47.79 48.70 47.98 47.19
2.00 1.59 1.62 1.59 1.86 1.53 1.60 1.55 1.15
16.34 15.69 17.28 15.84 16.61 16.35 17.48 17.31 17.97
3.52 2.83 1.90 2.75 1.72 1.79 3.20 1.22 2.60
7.21 6.89 7.55 7.05 7.61 7.26 6.01 7.51 6.46
0.21 0.18 0.19 0.18 0.18 0.17 0.17 0.17 0.17
6.52 11.65 8.35 11.61 9.54 11.13 7.32 8.74 8.73
10.52 10.53 11.21 10.55 10.55 10.63 11.25 12.19 12.60
4.01 2.54 3.06 2.43 2.93 2.68 3.02 2.44 2.67
0.86 0.55 0.58 0.45 0.55 0.61 0.60 0.43 0.36
0.22 0.15 0.11 0.16 0.26 0.24 0.31 0.17 0.22
0.11 0.23 0.23 0.26 0.34 0.28 0.18 0.32 0.23
0.52 0.24 0.31 0.21 0.33 0.24 0.30 0.22 0.13
99.57 99.93 99.34 100.87 100.74 100.70 100.14 100.25 100.48
191 104.00 129 1046.00 139 122 39.00 96.00 78.00
51.00 59.00 59.00 63.00 58.00 61.00 53.00 54.00 59.00
132 572 292 550 346 438 168 294 232
61.00 73.00 72.00 72.00 67.00 74.00 72.00 82.00 84.00
7.40 5.70 6.40 5.50 5.90 5.40 5.60 5.40 5.10
82.00 278 126 286 80.00 246 95.00 113 129
16.00 7.70 8.80 7.70 6.10 8.80 8.30 6.40 5.60
371 362 378 385 444 405 37s 340 246
90.00 71.00 77.00 78.00 69.00 81.00 67.00 85.00 62.00
0.00 0.00 0.00 32.11 0.00 30.45 0.00 37.89 0.00
0.00 0.00 0.00 2.74 0.00 2.57 0.00 2.48 0.00
0.00 0.00 0.00 1.16 0.00 1.18 0.00 1,10 0.00
0.00 0.00 0.00 0.89 0.00 0.82 0.00 0.45 0.00
0.00 0.00 0.00 10.88 0.00 9.48 0.00 8.14 0.00
0.00 0.00 0.00 3.42 0.00 3.56 0.00 3.43 0.00
0.00 0.00 0.00 1.26 0.00 1.29 0.00 1.30 0.00
0.00 0.00 0.00 0.65 0.00 0.74 0.00 0.78 0.00
0.00 0.00 0.00 2.30 0.00 2.17 0.00 2.96 0.00
0.00 0.00 0.00 0.35 0.00 0.35 0.00 0.39 0.00
52.89 68.81 61.70 68.53 65.05 69.15 59.54 64 .47 63.93
2.00 3.00 3.00 3.00 3.00 5.00 3.00 5.00 4.00
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TOTAL 100.67

56 58 59 61 68 69 70 75 76
47.51 46.69 48.03 48.20 46 .69 47.23 47 .64 47 .42 47.61
1.08 1.04 1.02 1.42 1.02 1.12 1.24 1.08 1.08
16.43 17.29 17.48 16.91 17.24 17.31 16.38 16.86 16.87
2.87 2.90 4.50 2.10 2.22 1.15 3.98 1.38 1.27
6.23 6.19 4.34 6.68 6.55 7.49 4.96 7.38 7.55
0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17
12.25 10.84 9.33 9.83 9.38 9.82 11.42 11.62 12.22
10.75 12.03 12.66 12.24 12.88 11.92 11.75 11.84 10.94
2.28 2.44 2.27 2.56 2.24 2.16 2.22 2.06 2.20
0.30 0.29 0.15 0.49 0.18 0.18 0.30 0.18 0.21
.32 0.11 0.31 0.22 0.11 0.21 0.22 0.17 0.13
0.35 0.09 0.24 0.24 0.16 0.36 0.23 0.23 0.21
0.13 0.10 0.10 0.19 0.09 0.12 0.14 0.10 0.10
100.18 100.60 101.25 98.93 99.24 100.65 100.49 100.56
62.00 49.00 39.00 103.00 33.00 37.00 46.00 37.00 46.00
70.00 66.00 61.00 62.00 64.00 65.00 69.00 69.00 68.00
538 528 260 326 267 395 489 523 501
94.00 104,00 80.00 72.00 86.00 91.00 91.00 89.00 94.00
4.50 4.80 4.50 5.10 4.40 4.40 4.90 4.50 4.50
293 231 142 167 138 165 237 235 298
3.30 3.00 1.90 5.90 2.10 2.60 "5.00 2.60 2.50
211 211 178 320 185 201 225 195 199
67.00 62.00 57.00 64.00 58.00 80.00 66.00 65.00 94.00
0.00 0.00 37.31 35.96 0.00 0.00 0.00 35.97 34.12
0.00 0.00 1.40 2.54 0.00 0.00 0.00 1.65 1.52
0.00 0.00 0.64 1.09 0.00 0.00 0.00 0.83 0.64
0.00 0.00 0.25 0.51 0.00 0.00 0.00 0.50 0.35
0.00 0.00 2.85 7.52 0.00 0.00 0.00 3.11 3.45
0.00 0.00 1.94 3.30 0.00 0.00 0.00 2.30 1.94
0.00 0.00 - 0.80 1.57 0.00 0.00 0.00 0.91 0.80
0.00 0.00 0.67 0.69 0.060 0.00 0.00 0.53 0.54
0.00 0.00 2.34 2.25 0.00 0.00 0.00 2.61 2.32
0.00 0.00 0.44 0.42 0.00 0.00 0.00 0.38 0.43
71.30 68.76 66.52 67.21 66.23 67.30 70.49 70.66 71.52
6.00 6.00 3.00 6.00 6.00 6.00 6.00 6.00 6.00
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FEOQ
MNO
MGO
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NA2O
K20
H20+
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TOTAL
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77 82 87 90 97 98 102 108 114
47.15 48.4% 48.20  47.95  47.02 46,52  47.11 47.10 47.86
1.67 1.23 1.11 0.99 1.34 1.45 1.33 1.48 2.01
17.00 17.43 17.64 17.16 15.25 16.32 15.24 15.39 17.11
2.44 2.93 3.41 2.02 4.30 2.23 3.19 4.07 1.32
6.92 6.40 6.41 6.80 5.86 7.31 6.67 5.86 7.62
0.18 0.17 0.19 0.15 0.18 0.17 0.18 0.18 0.1/
7.19 8.59 8.22 11.72 12.56 10.69 11.84 10.90 9.52
13.01 12.40 11.69 11.21 10.48 11.17 10.44 10.54 10.00
2.60 2.53 2.94 2.34 2.67 2.41 2.77 2.87 3.00
0.46 0.26 0.38 0.33 0.52 0.47 0.61 0.60 0.83
0.26 0.19 0.13 0.18 0.09 0.24 0.11 0.10 0.38
0.50 0.21 0.20 0.17 0.19 0.25 0.16 0.23 0.28
g.25 0.17 0.17 0.14 0.22 0.19 0.26 0.27 0.33
99.84 100.96 100.69 101.16 100.68 99.42 99,9} 99.59 100.43
120 59.00 103.00 64.00 120 241 190 138 179
52.00 61.00 57.00  68.00 73.00 67.00 65.00 65.00 62.00
226 272 234 452 454 487 66.00 502 299
94.00 74.00 92.00 92,00 65.00 68.00 73,00 55,00 63.00
6.10 5.10 5.30 4,50 5.80 5.40 6.10 6.50 6.00
72.00 125 110 285 311 224 286 259 175
5.90 3,70 6.50 3.70 7.40 6.50 9,30 9.30 12.00
378 240 271 222 335 402 377 388 464
72.00 64.00 67.00 57.00 69.00 76.00 79.00 71.00 71.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
58.50 62.94 60.78 70.85 69.76 67.22 68.92 67.16 65.89
4.00 3.00 3.00 4.00 3.00 4.00 3.00 3.00 6.00
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L1s 122 123 134 135 136 140 141 142

$102 47.61 47.79 47.70 47.27 47.60 47.19 51.48 48.50 47.89

T102 1.66 1.26 0.87 1.70 1.54 1.72 1.36 1.65 1.29
AL203 17.64 17.73 18.15 14.67 17.40 17.81 16.22 16.40 17.57
FE203 2.28 1.53 3.24 5.88 5.72 4.29 6.01 3.07 3.49
FEO 6.63 7.56 5.88 4.45 4.03 5.33 3.20 7.34 5.56
MNO 0.17 0.18 0.18 0.18 0.17 0.17 0.18 0.20 0.17
MGO 8.27 8.63 9.11 11.22 6.76 7.20 6.18 7.70 8.82
Cao 11.29 12.01 12.15 10.00 11.61 11.85 9.73 9.22 12.71
NA20O 3.24 2.46 2.32 2.67 3.18 3.08 3.49 3.72 2.35
K20 0.79 0.28 0.20 0.66 0.60 0.56 0.60 1.04 0.36
H20+ 0.29 0.17 0.30 0.43 0.42 0.27 0.27 0.12 0.21
H20~ 0.15 0.28 0.27 0.56 0.49 0.31 0.21 0.28 0.33
P205 0.35 0.14 0.08 0.32 0.30 0.29 0.35 0.41 0.17
TOTAL 100:37 100.02 100.45 100.01 99.82 100.07 99.28 99.65 100.92
BA 150 67.00 44.00 214 133 133 245 173 96.00
co 35.00 57.00 59.00 70.00 61.00 56.00 55.00 47.00 57.00
CR 250 239 224 625 179 239 193 3os8 280

cu 68.00 92.00 90.00 37.00 61.00 67.00 60.00 59.00 93.00
L1 6.10 4.90 5.10 6.20 6.70 6.70 8.30 8.70 5.90
N1 128 121 148 326 102.00 111 119 129 139

RB 11.00 2.60 2.00 9.80 7.90 8.90 15.00 15.00 5.50
SR 463 248 206 371 386 381 336 412 392

ZN 66.00 72.00 62.00 73.00 76 .00 82.00 74.00 71.00 64.00
§C 0.00 0.00 27.39 0.00 0.00 0.00 27.39 0.00 0.00
HF 0.00 0.00 1.69 0.00 0.00 0.00 4.02 0.00 0.00
TA 0.00 0.00 0.64 0.00 0.00 0.00 0.00 0.00 0.00
TH 0.00 0.00 0.66 0.00 0.00 0.00 1.96 0.00 0.00
LA 0.00 0.00 4.57 0.00 0.00 0.00 16.06 0.00 0.00
SM 0.00 0.00 2.27 0.00 0.00 0.00 5.11 0.00 0.00
EU 0.00 0.00 0.83 0.00 0.00 0.00 1.74 0.0¢C 0.00
TB 0.00 0.00 0.66 0.00 0.00 0.00 1.08 0.00 0.00
YB 0.00 0.00 2.55 0.00 0.00" 0.00 4.62 0.00 0.00
Lu 0.00 0.00 0.36 0.00 0.00 0.00 0.54 0.00 0.00
MG# 62.99 63.31 64.92 67.30 56.83 58.33 56.19 57 .66 64.43

AGE 6.00 4.00 5.00 2.00 2.00 2.00 2.00 3.00 2.00
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143 144 145 146 147 148 149 154 155

Slo2 51.16 47.10 47.05 49.04 47.53 46.67 47.19 48.08 48.37

TIO02 1.27 1.73 1.83 1.57 1.61 1.24 1.32 1.32 1.67
AL203 16.63 17.22 16.30 15.95 16.70 17.78 17.63 17.43 17.29
FE203 4.86 7.70 2.61 7.41 2.70 4.51 5.42 2.79 4.06
FEO 4.44 2.49 7.18 3.03 6.35 5.55 4.27 6.08 5.55
MNO 0.18 0.18 0.18 0.19 0.17 0.18 0.18 0.17 0.18
MGO 6.88 6.99 8.42 7.88 9.50 8.15 7.97 8.91 8.06
CAO 9.04 11.98 11.43 10.13 10.47 12.10 12.53 11.36 9.74
NA20 3.67 2.46 2.87 3.12 3.11 2.57 2.20 2.87 3.56
K20 0.90 0.50 0.62 0.58 0.81 0.23 0.29 0.73 0.91
H20+ 0.23 0.49 0.10 0.29 0.30 0.23 0.41 0.10 0.14
H20- 0.27 0.50 0.20 0.34 0.15 0.47 0.46 0.41 0.23
P205S 0.32 0.24 0.28 0.27 0.32 0.11 0.15 0.26 0.35
TOTAL 99.85 99.58 99.07 99.80 99.72 99.79 100.02 100.5] 100.11
i

BA 204 167 167 144 159 44.00 80.00 200 227

co 50.00 61.00 60.00 58.00 58.00 67.00 63.00 53.00 61.00
CR 307 200 209 432 350 210 283 298 279

cu 56.00 68.00 52.00 84.00 67.00 101.00 117 52.00 42.00
L1 8.90 5.30 4.40 7.10 5.80 5.10 6.90 6.40 8.30
NI 132 120 128 198 182 123 116 174 149

RB 9.80 7.30 11.00 8.40 11.00 2.00 3.90 14.00 13.00
SR 354 433 427 295 435 280 344 441 409

ZN 79.00 68.00 78.00 79.00 66.00 68.00 69.00 82.00 71.00
SC 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HF 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TH 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
EU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
TB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
YB 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LU 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MG# 58.24 57.01 61.22 59.22 65.91 60.25 60.89 64.95 61.01

AGE 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 3.00



S$102
T102
AL203
FE203
FEQ
MNO
MGO
CAQ
NA2O
K20
H20+
H20-
P205
TOTAL

BA
co
CR
cu
L1
NI
RB
SR
ZN

156 157 158 159 160 165
48 .77 47.36 49.29 47.73 48.17 48.08
1.62 1.34 1.59 2.00 1.97 1.59
16.66 16.84 16.83 16.75 16.90 17.57
4.98 5.84 2.91 4,70 3.29 2.0C
4.79 3.92 6.67 5.52 6.75 6.78
0.19 0.18 0.19 0.18 0.19 0.17
8.02 8.54 8.51 8.78 8.87 8.24
9.48 11.80 9.58 9.70 9.84 10.98
3.51 2.64 3.45 3.37 3.24 2.69
0.86 0.26 0.84 0.71 0.68 0.66
0.16 0.17 0.15 0.14 0.23 0.45
0.32 . 0.32 0.24 0.21 0.22 0.67
0.37 0.14 0.36 0.32 0.31 0.24
99.73 99.35 100.61 100.11 100.66 100.13
172 49.00 175 138 154 148
73.00 60.00 53.00 57.00 57.00 54.00
290 223 299 315 313 193
48.00 72.00 37.00 41.00 52.00 B4.00
8.10 5.30 8.30 6.60 6.50 5.60
161 137 156 151 152 113
13.00 3.90 13.00 9.90 9.60 6.60
405 306 452 471 467 414
71.00 64.00 72.00 73.00 77.00 80.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 .0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
60.72 62.45 62.08 61.67 62.01 63.16
3.00 3.00 3.00 2.00 3.00 3.00
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