










































































































































































































































































126 

Pr Nd Sm Eu Yb Lu Ta w Pb II Th u 
As 0.388 0.432 0.443 0.402 0.311 0.308 0.340 0.398 0.460 0.392 0.357 

Rb 0.414 0.555 0.584 0.627 0.526 0 .504 0.814 0.815 0.926 0.683 0.888 0.870 

Sr 0.278 0.434 0.477 0.558 0.435_ 0.424 0.677 0.699 0.697 0 .585 0.669 0.637 

v 0.548 0.699 0.821 0.703 0 .951 0.914 0.594 0.569 0.544 0.580 0.656 0.633 

Zr 0.520 0.688 0.721 0.815 0.807 0.829 0.697 0.619 0.631 0.650 0.779 0.692 

Nb 0.435 0.563 0.626 0.604 0.560 0.535 0.904 0.817 0.864 0.670 0.851 0.839 

Mo 0.508 0.644 0.724 0.636 0.632 0.601 0.553 0.562 0.575 0.580 0.576 0.583 

Cd 0.490 0.521 0.507 0.462 0.368 0.357 0.420 0.352 0.408 0.376 0.441 0.398 

Sn 0.345 0.483 0.551 0.570 0.488 0.462 0.795 0 .688 0.671 0.624 0.673 0.637 

Sb 0.468 0.625 0.650 0.707 0.570 0.555 0.836 0.844 0.989 0.732 0 .944 0.909 

cs 0.444 0.623 0.663 0.729 0.637 0.613 0.709 0.715 0.731 0.771 0.738 0.689 

Ba 0.488 0.674 0.713 0.787 0.656 0.631 0.722 0.716 0.765 0.756 0.780 0.719 

La 0.938 0.812 0.646 0.402 0.332 0.307 0.381 0.300 0.327 0.300 0.345 0.333 

Ce 0.978 0.873 0.741 0.466 0.395 0.369 0.417 0.323 0.348 0.336 0.368 0.359 

Pr 1 0.944 0.837 0.600 0.478 0.457 0.492 0.402 0.425 0.433 0.456 0.434 

Nd Sm Eu Yb Lu Ta w Pb Bi Th u 
l Nd 1 0.949 0.805 0.631 0.612 0.611 0.556 0.569 0.591 0.611 0.573 

Sm 1 0.832 0.730 0.708 0.65 1 0.588 0.589 0.632 0.644 0.615 

Eu 1 0.660 0.664 0.621 0.650 0.639 0.683 0.675 0.605 

Yb 1 0.985 0.617 0.555 0.527 0.563 0.701 0.653 

Lu 1 0.595 0.535 0.507 0.541 0.687 0.636 

Ta 1 0.831 0.839 0.696 0.853 0.823 

w 1 0.853 0.693 0.812 0.801 

Pb 1 0.704 0.941 0.918 

Bi 1 0.706 0.662 

Th 1 0.961 

u 1 
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APPENDIX E: SPEARMAN RANK CORRELATION COEFFICIENTS 
This section includes the calculated Spearman correlation coefficients of the trace element concentrations (APPENDIX C). 

Plot selection was predominantly based on Pearson correlation, however, I also considered elemental pairs that displayed strong 
Spearman correlations, and were generally at concentrations above the lower limit of detection. 

Be 
Be 1.000 Sc 
Sc 0.077 1.000 v 
v 0.160 0.527 1.000 Cr 
Cr ~0.018 0.564 0.168 1.000 MnO 

MnO 0.142 0.119 ~0.463 0.055 1.000 Co 
Co · 0.337 0.287 0.289 0.278 ~ 0.474 1.000 Nl 
Ni ~0.255 0.295 0.140 0.540 -0.271 0.745 1.000 Zn 
Zn 0.297 -0.055 ~0.453 -0.135 0.805 -0.583 -0.416 1.000 Sr 
Sr -0.067 -0.066 0.491 -0.087 -0.799 0.429 0.263 -0.677 1.000 y 
y -0.176 0.421 0.043 0.188 0.454 -0.215 0.045 0.087 -0.365 1.000 Nb 

Nb 0.425 -0.196 -0.357 ~0.031 0.343 -0.238 -0.037 0.528 -0.308 -0.097 1.000 Sn 
Sn 0.408 0.178 0.242 0.246 -0.135 0.037 0.136 0.078 0.015 -0.238 0.430 1.000 
Sb 0.235 -0.037 -0.231 -0.278 0.385 -0.467 -0.487 0.445 -0.384 0.194 0.471 -0.088 
Cs -0.115 0.194 -0.054 0.060 0.216 -0.084 -0.041 -0.015 -0.246 0.502 -0.103 -0.195 
Ba -0.160 -0.094 -0.031 -0.063 -0.145 0.364 0.285 -0.257 0.309 -0.046 0.061 -0.070 
La -0.206 -0.179 -0.553 0.112 0.573 -0.411 -0.228 0.414 -0.514 0.315 0.257 -0.305 
Ce -0.135 -0.054 -0.531 0.138 0.669 -0.415 -0.265 0.541 -0.624 0.329 0.290 -0.214 
Nd -0.116 0.034 -0.423 0.106 0.802 -0.513 -0.280 0.643 -0.654 0.525 0.273 -0.221 
Eu -0.066 0.446 0.154 0.135 0.248 -0.237 -0.360 0.132 -0.143 0.465 -0.312 -0.307 
Yb -0.261 0.319 0.142 0.173 0.158 -0.094 0.088 -0.194 -0.109 0.869 -0.177 -0.213 
Ta 0.390 -0.153 -0.421 0.041 0.339 -0.152 0.065 0.558 -0.321 -0.172 0.914 0.422 
w 0.442 0.271 0.417 -0.116 -0.006 -0.191 -0.337 0.049 0.009 0.074 -0.097 0.413 
Pb 0.454 -0.119 -0.268 -0.109 0.324 -0.249 -0.124 0.407 -0.294 0.020 0.641 0.128 
Bl 0.300 0.104 0.021 0.203 0.092 -0.054 0.173 0.110 ~0.129 0.140 0.115 0.227 
u -0.058 0.301 0.076 0.020 0.418 -0.244 -0.120 0.382 -0.369 0.592 0.204 -0.002 
Ll 0.394 0.019 -0.368 -0.132 0.728 -0.431 -0.373 0.764 -0.698 n/a 0.370 0.094 
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Sb 
1.000 
0.023 
-0.161 
0.398 
0.464 
0.442 
0.129 
0.160 
0.364 
-0.007 
0.736 
-0.074 
0.458 

n_La 
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Cs 
Cs 1.000 Ba 
Ia 0.401 1.000 La 
La 0.082 ~0.192 1.000 Ce 
Ce 0.074 ~0.276 0.959 1.000 Nd 
Nd 0.162 ·0.260 0.860 0.908 1.000 Eu 
Eu 0.277 -0.278 0.344 0.396 0.445 1.000 Vb 
Vb 0.495 0.159 0.218 0.187 0.311 0.355 1.000 Ta 
Ta -0.153 0.050 0. 226 0.277 0.239 -0.382 -0.279 1.000 w 
w 0.164 · 0.147 -0.323 -0.226 -0.118 0.246 0.025 -0.057 1.000 Pb 
Pb -0.106 0.004 0.234 0.267 0.216 -0.293 0.009 0.657 0.004 1.000 II 
Bi 0.000 -0.280 -0.104 -0.080 0.004 0.021 0.066 0.193 0.381 0.187 1.000 u 
u 0.456 0.103 0.283 0.346 0.472 0.273 0.566 0.149 0.177 0.371 0.122 1.000 Li I 
Ll 0.152 -0.271 0.339 0.485 n/a 0.151 n/a 0.433 0.314 0.407 0.206 0.244 1.000 I 
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