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APPENDIX – ANALYTICAL METHODS

This study is based on rock samples from plutons and dikes cropping out over a stretch of more 

than 200 km in coastal Victoria Land, between the Italian Mario Zucchelli Station (74°41’S) and Fry 

Glacier-Tripp Island (76°45’S). 

Mineral chemistry analyses were performed on selected samples by standard electron microprobe 

at Istituto Geoscienze Georisorse-CNR, Padova. Instrumental conditions were kept at 15 kV 

accelerating potential, 10 nA cup current, 2 �m beam spot. Natural silicates were used as calibration 

standards and matrix effects were corrected. Mineral chemistry data are reported in Tables DR1, DR2, 

and DR3.

Zircon U-Pb measurements were performed at the Department of Earth and Atmospheric 

Sciences, University of Alberta (Canada). Zircon crystals were recovered by means of Wilfley Table, 

magnetic, heavy liquid and handpicking separation techniques. Some of the zircon fractions were 

abraded to remove their outer margins (denoted by abr in Table DR4), then dissolved in acid. Uranium 

and lead purification was accomplished by ion exchange chromatography. The isotopic compositions 

were determined using a solid source thermal ionization mass spectrometer (VG354 or S54). Data 

were regressed using the software Isoplot/Ex (Ludwig, 2003).

40
Ar–

39
Ar data (Table DR5) were performed at Istituto Geoscienze Georisorse–CNR, Pisa. After 

crushing and sieving, minerals (samples AR1, AR8, AR14, AR22 and AR24) and groundmasses 

(samples AR4, DR8 and FS1) were concentrated from the 160–250 �m or 90–120 �m grain sizes 

(only for biotite) using standard separation techniques, then cleaned in deionised water and methanol.  

The samples were wrapped in Al foil and irradiated for 60.8 hours in the TRIGA reactor at ENEA-

Casaccia (Rome, Italy) along with the dating standard MMhb–1, age 520.4 Ma (Samson and 

Alexander, 1987). After irradiation, the samples (approximately 1–1.5 mg for amphiboles, 0.5–1 mg for 

groundmasses and ~0.2 mg for biotite) were placed in an ultrahigh vacuum laser port and baked 

overnight at 180°C. Irradiated grains were loaded into 3 mm diameter holes within a copper palette 

holder. 
40

Ar–
39

Ar step-heating experiments were undertaken using a defocused single-mode laser 

beam generated by a continuous wave diode-pumped Nd:YAG (Nd-doped yttrium-aluminium-garnet) 

infrared laser (maximum power 20W). The laser beam was homogenised by a beam-homogeniser 

lens, which produces a flat power distribution. Steps were carried out at increasing laser power to 

complete melting. After 10 min of clean up (including 1 min of laser heating), extracted gases were 

equilibrated via automated valves into a MAP215–50 noble gas mass spectrometer fitted with a 

secondary electron multiplier. Blanks were analyzed every two to four runs. Data corrected for post-

irradiation decay, mass discrimination effects, isotopes derived from interfering neutron reactions and 

blanks are listed in Table DR5. Errors are reported at 2� and do not include the uncertainty in the J 

value, which was included in the calculated weighted mean ages and total gas ages.

Major elements were determined for 105 samples via standard XRF at Dipartimento di Scienze 

della Terra, University of Pisa. Sixty samples were analyzed by ARL 9400 XP+ on fused discs, and 45 

samples by Philips PW1480 on pressed powder pellets. For the latter, Na2O, MgO and K2O were 

determined by atomic absorption spectrometry (AAS) and FeO by titration. Loss on ignition was 

determined by gravimetry at 1000°C after pre-heating at 110°C. Estimated uncertainties were 
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generally better than 2% for major elements and better than 5% for concentrations > 10 ppm for trace 

elements. The complete data set of major and trace XRF elements is available in Table DR7, that also 

reports sampling localities in reference to Fig. 1C.

Trace elements were determined for 22 selected samples by ICP-MS (Fisons PQ2 Plus
®
) at 

Dipartimento di Scienze della Terra, University of Pisa (Table DR6). The analytical procedure (Rocchi 

et al., 2002) can be summarized as follows: after hot HF-HNO3 dissolution, analyses were performed 

by external calibration, with blank subtraction, instrumental drift correction and interference correction. 

Precision is generally between 2 and 5% RSD, except for Gd (6%), Tm (7%), Pb and Sc (8%). 

Detection limits at 6� level are in the range 0.002-0.02 ng ml
-1

 in the solution (corresponding to 0.002-

0.02 ppm for a 1000 fold sample dilution) for all the elements, except for Ba, Pb and Sr (0.1÷0.2).

Sr and Nd isotopic compositions (Table DR8) were determined at Istituto Geoscienze Georisorse-

CNR-Pisa using a Finnigan MAT 262V multicollector mass-spectrometer following separation of Sr 

and Nd using conventional ion-exchange procedures. Measured 
87

Sr/
86

Sr ratios have been normalized 

to 
86

Sr/
88

Sr=0.1194; 
143

Nd/
144

Nd ratios to 
146

Nd/
144

Nd=0.7219.

3



REFERENCES

DePaolo, D. J., Linn, A. M., and Schubert, G., 1991, The continental crustal age distribution: Methods 
of determining mantle separation ages from Sm-Nd isotopic data and application to the south-
western United States: Journal of Geophysical Research, v. 96, no. B2, p. 2071-2088.

Le Bas, M. J., Le Maitre, R. W., Streckeisen, A., and Zanettin, B., 1986, A chemical classification of 
volcanic rocks based on the total alkali - silica diagram: Journal of Petrology, v. 27, p. 745-
750.

Ludwig, K. R., 2003, Isoplot/Ex 3.00, Berkeley Geochronology Center, Special Publication No. 4.
Rocchi, S., Armienti, P., D'Orazio, M., Tonarini, S., Wijbrans, J., and Di Vincenzo, G., 2002, Cenozoic 

magmatism in the western Ross Embayment: role of mantle plume vs. plate dynamics in the 
development of the West Antarctic Rift System: Journal of Geophysical Research, v. 107, no. 
B9, p. 2195.

Samson, S. D., and Alexander, E. C., Jr, 1987, Calibration of the interlaboratory 
40

Ar/
39

Ar dating 
standard, MMhb1: Chemical Geology, Isotope Geoscience Section, v. 66, no. 1-2, p. 27-34.

4



type Irizar granite Irizar granite Irizar granite Irizar granite
sample 16.12.96 A13 06.1.97 DR13 16.12.96 A20 31-12-86 AB1A
label ABN2 ABP2 ABN3 ABP3 BBN1 BBP1 BBN2 BBP2 CBN1 CBP1 CBP1B CBN2 CBP2 CBN4 CBN5 CBP5 DBN1 DBP1 DBN2 DBP2
SiO2 34.31 34.84 34.83 35.14 34.69 35.25 34.99 34.61 34.11 33.54 34.27 33.83 34.00 34.03 34.33 33.47 34.66 34.67 34.76 34.61
TiO2 3.52 3.67 3.69 4.23 4.08 3.51 3.97 3.91 2.75 2.79 2.83 2.40 2.75 2.65 2.91 2.90 3.50 3.13 4.07 4.26
Al2O3 12.61 13.12 12.53 12.89 13.02 13.01 12.82 12.71 13.41 14.04 14.07 14.05 14.01 13.49 13.44 14.18 12.75 12.40 12.35 13.01
FeO 30.56 29.79 30.48 28.96 29.53 28.65 29.69 29.28 32.04 31.16 30.69 32.50 31.47 31.15 31.32 31.78 31.55 31.99 30.80 29.81
MnO 0.75 0.75 0.65 0.75 0.47 0.33 0.41 0.51 0.72 0.77 0.74 0.69 0.57 0.78 0.78 0.82 0.84 0.92 0.64 0.85
MgO 3.64 3.84 3.89 3.60 5.11 5.24 5.05 5.01 2.91 2.84 2.87 2.85 2.83 2.85 3.02 3.04 3.68 3.95 3.81 3.72
CaO 0.02 0.01 0.02 0.01 0.04 0.04 0.01 0.01 0.04 0.16
Na2O 0.05 0.01 0.04 0.04 0.10 0.03 0.13 0.02 0.06 0.03 0.03 0.05 0.02 0.03 0.04 0.05 0.03
K2O 8.57 8.86 8.86 8.92 8.64 8.82 9.27 8.53 8.75 8.92 8.96 8.64 8.85 8.85 8.46 8.10 8.92 8.96 8.87 8.76

Structural formula calculated on the basis of 24 (O, OH, F)
Si 5.661 5.665 5.683 5.712 5.580 5.680 5.609 5.619 5.627 5.559 5.625 5.568 5.599 5.649 5.654 5.515 5.631 5.647 5.659 5.623
Aliv 2.339 2.335 2.317 2.288 2.420 2.320 2.391 2.381 2.373 2.441 2.375 2.432 2.401 2.351 2.346 2.485 2.369 2.353 2.341 2.377
Alvi 0.113 0.179 0.092 0.180 0.048 0.151 0.030 0.050 0.234 0.301 0.346 0.292 0.318 0.287 0.262 0.268 0.072 0.026 0.028 0.114
Ti 0.437 0.449 0.453 0.517 0.493 0.425 0.478 0.477 0.341 0.348 0.349 0.297 0.340 0.331 0.360 0.359 0.427 0.383 0.498 0.520
Fe2+ 4.215 4.049 4.157 3.935 3.971 3.859 3.978 3.973 4.418 4.317 4.211 4.471 4.332 4.322 4.312 4.377 4.285 4.355 4.191 4.048
Mn 0.105 0.103 0.090 0.103 0.064 0.045 0.056 0.070 0.101 0.108 0.103 0.096 0.079 0.110 0.109 0.114 0.116 0.127 0.088 0.117
Mg 0.895 0.930 0.945 0.872 1.224 1.258 1.206 1.212 0.715 0.701 0.702 0.699 0.694 0.705 0.741 0.746 0.891 0.958 0.924 0.900
Ca 0.004 0.002 0.003 0.002 0.007 0.007 0.002 0.002 0.007 0.028
Na 0.016 0.003 0.013 0.012 0.031 0.009 0.041 0.006 0.019 0.010 0.010 0.016 0.006 0.010 0.013 0.016 0.009
K 1.803 1.837 1.844 1.849 1.772 1.812 1.895 1.766 1.841 1.885 1.875 1.813 1.859 1.873 1.777 1.702 1.848 1.861 1.841 1.815

Mg/(Mg+Fe2+) 0.18 0.19 0.19 0.18 0.24 0.25 0.23 0.23 0.14 0.14 0.14 0.14 0.14 0.14 0.15 0.15 0.17 0.18 0.18 0.18

type Irizar dike Irizar cumulate enclave Vegetation lamprophyre Vegetation lamprophyre
sample 12.12.96 AR8 8.2.94 DF1 13.1.97 DR16 13.1.97 DR23
label EBN1 EBP1 IBN1 IBP1 IBP1B IBN2 IBN2B IBP2 IB3 LBN1 LBP1 LBN2 LBP2 LBN3 LBP3 MBN1 MBP1 MBP1BMBN2 MBP2
SiO2 34.81 35.23 34.35 35.15 34.34 33.95 34.03 35.13 35.03 36.51 36.00 36.17 36.33 36.29 36.00 35.80 35.77 36.13 35.78 36.19
TiO2 3.90 4.12 3.72 3.40 4.13 4.03 3.59 3.79 3.63 4.72 4.85 4.55 4.54 4.53 4.33 4.30 4.38 3.57 3.93 4.01
Al2O3 13.74 14.01 12.35 12.18 12.73 12.70 12.60 12.87 13.12 13.84 13.77 13.84 13.86 13.51 13.55 13.76 13.68 13.91 13.65 13.44
FeO 26.63 27.07 30.71 29.67 30.06 30.39 32.29 29.30 30.08 20.36 20.61 20.54 20.31 21.03 21.91 22.19 21.10 22.69 22.36 21.98
MnO 0.61 0.85 0.85 0.78 0.66 0.73 0.73 0.69 0.84 0.17 0.16 0.13 0.15 0.19 0.25 0.18 0.16 0.13 0.23 0.17
MgO 6.00 4.86 3.91 4.06 3.58 3.86 3.70 3.81 3.92 10.68 10.56 10.66 10.60 10.50 9.84 9.24 9.43 9.56 9.29 9.42
CaO 0.04 0.02 0.02 0.01 0.06 0.01 0.03 0.04 0.02 0.01 0.10 0.03 0.03
Na2O 0.04 0.08 0.05 0.02 0.02 0.02 0.03 0.06 0.06 0.14 0.05 0.05 0.12 0.03 0.06 0.02 0.08 0.13 0.16
K2O 8.31 8.94 8.59 8.38 9.06 8.49 8.44 9.11 9.08 9.07 9.12 9.13 8.78 8.98 8.90 9.34 9.28 8.89 9.01 9.06

Structural formula calculated on the basis of 24 (O, OH, F)
Si 5.596 5.625 5.645 5.778 5.628 5.590 5.574 5.713 5.655 5.598 5.549 5.577 5.607 5.603 5.603 5.591 5.619 5.622 5.614 5.660
Aliv 2.404 2.375 2.355 2.222 2.372 2.410 2.426 2.287 2.345 2.402 2.451 2.423 2.393 2.397 2.397 2.409 2.381 2.378 2.386 2.340
Alvi 0.198 0.261 0.037 0.137 0.087 0.054 0.005 0.180 0.151 0.098 0.051 0.092 0.128 0.061 0.088 0.123 0.151 0.173 0.137 0.136
Ti 0.471 0.495 0.460 0.420 0.509 0.499 0.442 0.463 0.440 0.544 0.562 0.527 0.527 0.526 0.507 0.505 0.517 0.418 0.463 0.471
Fe2+ 3.578 3.613 4.219 4.077 4.118 4.183 4.421 3.983 4.059 2.609 2.656 2.648 2.620 2.714 2.851 2.897 2.770 2.951 2.933 2.873
Mn 0.083 0.115 0.118 0.109 0.092 0.102 0.101 0.095 0.115 0.022 0.021 0.017 0.020 0.025 0.033 0.024 0.021 0.017 0.031 0.023
Mg 1.437 1.156 0.957 0.994 0.874 0.947 0.903 0.923 0.943 2.439 2.425 2.449 2.437 2.415 2.281 2.149 2.206 2.216 2.171 2.194
Ca 0.007 0.004 0.004 0.002 0.011 0.002 0.005 0.007 0.003 0.002 0.017 0.005 0.005
Na 0.012 0.025 0.016 0.006 0.006 0.006 0.010 0.019 0.018 0.042 0.015 0.015 0.036 0.009 0.018 0.006 0.024 0.040 0.048
K 1.703 1.820 1.800 1.757 1.894 1.782 1.763 1.889 1.869 1.773 1.793 1.795 1.728 1.768 1.766 1.860 1.859 1.764 1.803 1.807

Mg/(Mg+Fe2+) 0.29 0.24 0.18 0.20 0.18 0.18 0.17 0.19 0.19 0.48 0.48 0.48 0.48 0.47 0.44 0.43 0.44 0.43 0.43 0.43

TABLE DR1. REPRESENTATIVE MICROPROBE ANALYSES OF BIOTITE

TABLE DR1 (CONTINUED). REPRESENTATIVE MICROPROBE ANALYSES OF BIOTITE
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type Irizar granite Irizar granite Irizar granite Irizar cumulate enclave
sample 16.12.96 A13 6.1.97 DR13 31.12.86 AB1A 11-12-96 AR7
label AHN1 AHP1 AHN2 AHP2 AHP2B AHP2b AHP2C AHN3 AHN3B AHN3C AHP3 anf3 anf4 anf1 ANF2 ANF10 BHN1 BHP1 BHN2 BHP2 DHN1 DHP1 DHP1B DHP1b DHN2 GHN1 GHP1 GHN2 GHP2 GHN3 GHP3
SiO2 40.57 40.72 42.66 40.26 40.37 40.71 41.12 41.78 41.20 41.75 41.05 41.16 41.07 41.45 41.92 41.50 41.09 40.25 40.36 40.70 41.61 40.16 40.46 40.65 42.57 41.15 40.71 40.90 41.27 42.68 42.07
TiO2 1.80 1.60 1.77 1.56 1.51 1.84 2.03 1.92 1.77 2.02 1.75 2.03 1.70 1.86 2.18 2.17 1.92 1.06 0.92 1.80 1.76 1.81 1.34 1.75 1.40 4.14 3.90 4.22 4.15 1.60 1.56
Al2O3 8.16 8.39 7.64 8.48 7.74 8.26 7.86 7.88 8.19 7.78 8.25 9.02 8.73 8.52 8.48 8.61 8.39 9.04 9.03 8.69 7.91 8.41 8.08 8.14 6.79 12.60 12.57 12.43 12.62 6.39 6.09
FeO 27.44 28.21 25.28 28.08 28.01 26.34 26.00 25.73 25.64 25.99 26.98 27.37 27.73 27.06 25.43 25.71 26.21 27.25 27.22 26.79 26.53 26.74 27.45 27.97 28.81 10.40 10.65 11.00 10.90 29.72 31.04
MnO 1.13 1.25 0.73 1.11 1.20 1.25 1.14 1.13 0.83 0.94 1.17 1.15 1.24 1.19 0.85 0.78 0.68 0.72 0.64 0.70 1.27 1.22 1.24 1.17 1.43 0.18 0.14 0.11 0.09 0.72 1.03
MgO 3.42 3.13 5.58 3.06 3.32 3.84 4.42 4.45 4.70 5.02 3.97 3.45 3.20 3.84 5.23 4.99 4.11 4.01 4.03 4.12 4.42 3.83 3.13 3.48 3.35 13.16 12.85 13.27 13.45 3.14 2.47
CaO 10.46 10.30 10.71 10.44 9.89 10.12 9.95 10.20 10.33 10.24 10.27 10.35 10.51 10.29 10.20 10.21 10.65 10.84 10.78 10.61 10.14 10.03 10.44 10.33 10.40 11.83 11.60 11.36 11.16 9.78 9.84
Na2O 1.92 1.94 1.83 1.86 2.04 2.10 2.13 1.52 2.05 2.06 2.13 2.19 2.21 2.27 2.61 2.38 1.74 1.39 1.72 1.64 2.07 1.99 1.95 2.00 1.67 2.24 2.67 2.13 2.35 2.14 1.91
K2O 1.21 1.20 1.14 1.11 1.13 1.19 1.07 1.06 1.11 1.17 1.16 1.19 1.24 1.15 1.30 1.21 1.21 1.30 1.37 1.29 1.12 1.21 1.20 1.10 0.94 0.81 0.76 0.69 0.75 0.78 0.88

Structural formula calculated on the basis of 23 O
T site
Si 6.580 6.568 6.709 6.549 6.610 6.596 6.624 6.698 6.619 6.625 6.582 6.530 6.565 6.584 6.568 6.544 6.614 6.484 6.509 6.536 6.634 6.529 6.631 6.558 6.803 6.114 6.110 6.085 6.092 6.852 6.855
Aliv 1.420 1.432 1.291 1.451 1.390 1.404 1.376 1.302 1.381 1.375 1.418 1.470 1.435 1.416 1.432 1.456 1.386 1.516 1.491 1.464 1.366 1.471 1.369 1.442 1.197 1.886 1.890 1.915 1.908 1.148 1.145
C site
Alvi 0.140 0.163 0.125 0.175 0.104 0.174 0.116 0.186 0.169 0.080 0.141 0.217 0.209 0.179 0.133 0.144 0.206 0.200 0.225 0.181 0.120 0.141 0.192 0.106 0.082 0.321 0.334 0.264 0.288 0.061 0.025
Fe 3+ 0.223 0.297 0.224 0.279 0.356 0.231 0.285 0.293 0.231 0.293 0.271 0.213 0.178 0.228 0.197 0.240 0.159 0.496 0.369 0.269 0.313 0.327 0.197 0.310 0.322 0.047 0.014 0.216 0.226 0.325 0.141
Ti 0.220 0.194 0.209 0.191 0.186 0.224 0.246 0.231 0.214 0.241 0.211 0.242 0.204 0.222 0.257 0.257 0.232 0.128 0.112 0.217 0.211 0.221 0.165 0.212 0.168 0.463 0.440 0.472 0.461 0.193 0.191
Mg 0.827 0.753 1.308 0.742 0.810 0.927 1.061 1.063 1.125 1.187 0.949 0.816 0.762 0.909 1.221 1.173 0.986 0.963 0.969 0.986 1.050 0.928 0.765 0.837 0.798 2.915 2.875 2.943 2.959 0.751 0.600
Fe 3.499 3.508 3.100 3.540 3.480 3.338 3.217 3.157 3.214 3.156 3.346 3.418 3.529 3.367 3.135 3.150 3.369 3.175 3.302 3.329 3.224 3.308 3.565 3.464 3.528 1.245 1.323 1.105 1.066 3.665 4.043
Mn 0.092 0.086 0.033 0.073 0.064 0.106 0.074 0.070 0.047 0.043 0.081 0.094 0.117 0.095 0.057 0.036 0.047 0.038 0.023 0.018 0.082 0.074 0.116 0.071 0.101 0.009 0.014 0.005
B site
Fe 0.048 0.053 0.045
Mn 0.064 0.085 0.064 0.080 0.102 0.066 0.082 0.084 0.066 0.084 0.078 0.061 0.051 0.065 0.056 0.068 0.045 0.060 0.064 0.077 0.090 0.094 0.056 0.089 0.092 0.013 0.004 0.014 0.011 0.093 0.142
Ca 1.818 1.780 1.805 1.819 1.735 1.757 1.717 1.752 1.778 1.741 1.764 1.759 1.800 1.751 1.712 1.725 1.837 1.871 1.863 1.825 1.732 1.747 1.833 1.786 1.781 1.883 1.865 1.811 1.765 1.682 1.718
Na 0.119 0.135 0.132 0.101 0.163 0.177 0.201 0.164 0.156 0.175 0.158 0.1798 0.14937 0.1838 0.2319 0.20662 0.118 0.069 0.073 0.098 0.178 0.159 0.111 0.126 0.127 0.103 0.131 0.128 0.170 0.225 0.095
A site
Na 0.485 0.472 0.426 0.486 0.485 0.482 0.464 0.308 0.482 0.459 0.504 0.4939 0.53553 0.5153 0.5609 0.52099 0.425 0.365 0.465 0.413 0.462 0.468 0.509 0.500 0.391 0.542 0.646 0.487 0.502 0.441 0.509
K 0.250 0.247 0.229 0.230 0.236 0.246 0.220 0.217 0.227 0.237 0.237 0.2408 0.25285 0.233 0.2598 0.2434 0.248 0.267 0.282 0.264 0.228 0.251 0.251 0.226 0.192 0.154 0.146 0.131 0.141 0.160 0.183
name ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
hastings

.
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
ferro-

edenite
pargas. pargas. pargas. pargas. ferro-

edenite
ferro-

edenite

Mg/(Mg+Fe2+) 0.19 0.18 0.30 0.17 0.19 0.22 0.25 0.25 0.26 0.27 0.22 0.19 0.18 0.21 0.28 0.27 0.23 0.23 0.23 0.23 0.25 0.22 0.18 0.19 0.18 0.70 0.68 0.72 0.73 0.17 0.13

type Irizar cumulate enclave Irizar dike Irizar dike Vegetation dike Vegetation dike
sample 11-12-96 AR9 30.10.93 SX1a 12.12.96 AR8 13.1.97 DR16 13.1.97 DR23
label HHN1 HHN1B HHN2 HHP2 HHN3 HHP3 FHN1 FHP1 EHN1 EHP1 EHN2 EHP2 Anf 10a Anf 10B Anf11A Anf11B Anf12A Anf12B LHN1 LHP1 LHP1B LHN2 LHN3 LHP3 MHN1 MHP1 MH2 MH3
SiO2 40.60 40.90 40.76 40.10 41.19 41.27 42.40 41.19 41.02 40.57 42.07 40.10 42.08 43.48 40.94 41.74 41.45 40.90 45.44 46.71 47.64 45.30 46.92 46.55 47.10 44.13 45.58 43.58
TiO2 3.91 3.92 3.79 3.63 4.11 3.85 2.03 2.24 2.87 1.20 3.19 2.80 1.58 1.61 2.66 2.67 1.67 0.26 1.52 1.27 0.87 1.43 1.27 1.38 1.19 1.61 1.35 1.76
Al2O3 12.73 12.81 12.65 12.48 12.87 12.81 8.01 8.23 11.17 10.77 11.49 10.87 8.91 9.80 11.50 11.87 10.36 9.28 8.04 6.73 6.39 7.86 7.27 7.34 6.21 8.33 7.57 8.60
FeO 10.39 10.52 12.26 16.50 10.73 11.67 27.21 27.08 18.31 23.92 13.88 23.88 25.38 24.85 21.33 17.24 23.48 29.61 17.12 16.49 16.06 17.32 16.60 16.55 18.31 19.22 18.79 19.30
MnO 0.10 0.07 0.11 0.21 0.13 0.09 0.49 0.65 0.43 0.70 0.09 0.84 0.72 0.86 0.67 0.33 0.82 1.55 0.39 0.33 0.31 0.27 0.35 0.34 0.37 0.29 0.21 0.41
MgO 13.70 13.58 12.34 9.13 13.61 12.86 4.84 4.58 8.82 6.25 11.93 5.61 5.77 5.85 7.36 10.06 6.42 2.09 10.77 11.50 11.54 10.86 11.15 10.99 10.64 8.84 9.43 8.67
CaO 11.40 11.46 11.25 11.44 11.81 11.70 9.99 10.13 10.87 11.03 11.34 10.96 10.35 10.65 10.71 10.75 10.85 11.12 11.35 11.10 11.49 11.30 11.23 11.22 12.03 11.80 12.01 11.77
Na2O 2.22 2.22 2.44 2.49 2.57 2.68 1.92 1.76 2.11 1.83 2.19 1.96 1.69 1.55 2.10 2.24 1.98 1.27 0.98 0.87 0.75 1.04 0.96 0.76 0.71 1.03 1.01 1.06
K2O 0.93 0.88 0.86 0.89 0.87 0.85 1.15 1.13 0.89 1.20 0.82 0.71 1.24 1.21 0.93 0.91 1.10 1.19 0.81 0.57 0.53 0.76 0.62 0.68 0.75 1.13 0.85 1.16

Structural formula calculated on the basis of 23 O
T site
Si 6.045 6.065 6.094 6.125 6.043 6.088 6.637 6.540 6.293 6.309 6.278 6.240 6.557 6.588 6.242 6.250 6.397 6.567 6.849 7.042 7.172 6.847 7.028 7.013 7.071 6.788 6.940 6.722
Aliv 1.955 1.935 1.906 1.875 1.957 1.912 1.363 1.460 1.707 1.691 1.722 1.760 1.443 1.412 1.758 1.750 1.603 1.433 1.151 0.958 0.828 1.153 0.972 0.987 0.929 1.212 1.060 1.278
C site
Alvi 0.279 0.304 0.323 0.372 0.269 0.315 0.115 0.080 0.312 0.284 0.298 0.234 0.193 0.338 0.309 0.345 0.282 0.323 0.277 0.238 0.305 0.247 0.312 0.317 0.169 0.299 0.298 0.285
Fe 3+ 0.221 0.198 0.162 0.009 0.111 0.075 0.385 0.398 0.228 0.509 0.186 0.323 0.423 0.355 0.339 0.334 0.337 0.502 0.268 0.306 0.191 0.312 0.237 0.243 0.210 0.078 0.045 0.098
Ti 0.438 0.437 0.426 0.417 0.453 0.427 0.239 0.267 0.331 0.140 0.358 0.328 0.185 0.183 0.305 0.301 0.194 0.031 0.172 0.144 0.098 0.163 0.143 0.156 0.134 0.186 0.155 0.204
Mg 3.040 3.002 2.750 2.079 2.976 2.828 1.129 1.084 2.017 1.449 2.653 1.301 1.340 1.321 1.673 2.245 1.477 0.500 2.420 2.584 2.589 2.447 2.489 2.468 2.381 2.027 2.140 1.993
Fe 1.023 1.060 1.338 2.099 1.190 1.355 3.132 3.170 2.112 2.602 1.504 2.785 2.858 2.793 2.370 1.770 2.693 3.474 1.863 1.727 1.816 1.833 1.819 1.816 2.088 2.395 2.347 2.391
Mn 0.025 0.016 0.030 0.008 0.011 0.170 0.017 0.016 0.014 0.028
B site
Fe 0.050 0.048 0.032 0.015 0.010 0.046 0.027 0.009 0.042 0.027 0.011 0.054 0.027 0.046 0.015 0.045 0.023 0.026
Mn 0.013 0.009 0.014 0.002 0.016 0.011 0.065 0.087 0.056 0.076 0.011 0.081 0.095 0.102 0.087 0.042 0.096 0.041 0.050 0.042 0.040 0.035 0.044 0.043 0.030 0.022 0.013 0.026
Ca 1.819 1.821 1.802 1.872 1.856 1.849 1.676 1.723 1.787 1.838 1.813 1.827 1.728 1.729 1.750 1.725 1.794 1.913 1.833 1.793 1.853 1.830 1.802 1.811 1.935 1.945 1.959 1.945
Na 0.119 0.123 0.152 0.125 0.112 0.130 0.214 0.162 0.148 0.086 0.134 0.092 0.15048 0.169 0.1532 0.17954 0.1095 0.04655 0.090 0.119 0.093 0.091 0.130 0.119 0.035 0.033 0.028 0.029
A site
Na 0.522 0.515 0.556 0.612 0.619 0.637 0.369 0.380 0.479 0.465 0.500 0.499 0.36007 0.2863 0.4676 0.47076 0.483 0.34878 0.196 0.135 0.126 0.214 0.149 0.103 0.172 0.274 0.270 0.288
K 0.177 0.166 0.164 0.173 0.163 0.160 0.230 0.229 0.174 0.238 0.156 0.141 0.24648 0.2339 0.1809 0.17382 0.2166 0.24373 0.156 0.110 0.102 0.147 0.118 0.131 0.144 0.222 0.165 0.228
name pargas. pargas. pargas. ferropar

gasite
pargas. pargas. ferro-

edenite
ferro-

edenite
ferro

pargas.
hasting

s.
pargas. hasting

s.
ferro-

edenite
ferro-

edenite
hasting

s.
pargas. hasting

s.
ferro-

edenite
magn.
hornbl.

magn.
hornbl.

magn.
hornbl.

magn.
hornbl.

magn.
hornbl.

magn.
hornbl.

magn.
hornbl.

ferro
hornbl.

ferro
hornbl.

ferro
hornbl.

Mg/(Mg+Fe2+) 0.74 0.73 0.67 0.50 0.71 0.67 0.26 0.25 0.49 0.36 0.63 0.32 0.32 0.32 0.41 0.55 0.35 0.13 0.56 0.59 0.59 0.57 0.57 0.57 0.53 0.46 0.48 0.45

Amphibole formula and names follows Leake et al. (1997), on the basis of 23 O, with T site totaling 5 cations, and T+C sotes totaling 13 cations.

Amphibole formula and names follows Leake et al. (1997), on the basis of 23 O, with T site totaling 5 cations, and T+C sotes totaling 13 cations.

TABLE DR2 (CONTINUED). REPRESENTATIVE MICROPROBE ANALYSES OF AMPHIBOLE

TABLE DR2. REPRESENTATIVE MICROPROBE ANALYSES OF AMPHIBOLE
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type Irizar cumulate enclave Vegetation dike Vegetation dike
sample 11-12-96 AR7 13.1.97 DR16 13.1.97 DR23
label GPN1 GPP1 GPN2 GPP2 GPP2B GPP2b GPN5 GPP5 LPN1 LPON1 LPOP1 LPON2 MPN1 MPP1 MPP2
SiO2 51.66 51.30 50.71 51.13 48.58 50.73 50.90 51.91 52.45 50.79 50.83 50.89 52.26 52.15 52.11
TiO2 0.74 0.98 0.90 0.66 0.90 0.77 0.88 0.77 0.21 0.08 0.10 0.19 0.11 0.10 0.13
Al2O3 3.05 3.73 3.53 2.88 4.75 3.65 3.75 3.04 0.94 0.44 0.41 0.58 0.64 0.85 0.67
FeO 8.99 8.11 7.08 7.77 9.82 6.52 8.12 8.40 13.14 30.88 30.76 30.51 12.15 13.31 12.71
MnO 0.22 0.17 0.12 0.13 0.22 0.10 0.21 0.24 0.40 1.09 1.06 0.91 0.57 0.58 0.54
MgO 14.74 14.62 15.32 15.31 13.64 14.97 14.60 15.04 12.08 15.61 15.52 15.63 11.31 10.76 10.73
CaO 20.35 20.89 21.15 20.74 19.05 21.51 20.79 20.55 21.18 1.00 1.05 1.16 22.60 22.14 23.01
Na2O 0.33 0.29 0.35 0.19 0.34 0.31 0.24 0.29 0.25 0.04 0.03 0.18 0.26 0.29
Cr2O3 0.09 0.17 0.09 0.09 0.05 0.05

Structural formula calculated on the basis of 4 cations and 6 O
T site
Si 4+ 1.913 1.898 1.880 1.911 1.855 1.893 1.895 1.917 1.975 1.981 1.988 1.984 1.987 1.984 1.980
Al 3+ 0.087 0.102 0.120 0.089 0.145 0.107 0.105 0.083 0.025 0.019 0.012 0.016 0.013 0.016 0.020
M1 site
Al 3+ 0.046 0.061 0.034 0.037 0.069 0.054 0.059 0.050 0.017 0.002 0.007 0.011 0.016 0.022 0.010
Fe 3+ 0.020 0.007 0.055 0.029 0.046 0.030 0.014 0.011 0.015 0.015 0.003 0.006 0.025
Ti 4+ 0.021 0.027 0.025 0.019 0.026 0.022 0.025 0.021 0.006 0.002 0.003 0.005 0.003 0.003 0.004
Cr 3+ 0.003 0.005 0.003 0.003 0.002 0.002
Mg 2+ 0.814 0.807 0.847 0.853 0.777 0.833 0.810 0.828 0.678 0.908 0.905 0.908 0.641 0.610 0.608
Fe2+ 0.096 0.098 0.033 0.062 0.079 0.059 0.092 0.090 0.284 0.073 0.085 0.075 0.336 0.357 0.354
M2 site
Fe2+ 0.162 0.146 0.131 0.152 0.188 0.114 0.147 0.159 0.115 0.919 0.921 0.919 0.048 0.060 0.025
Mn 2+ 0.007 0.005 0.004 0.004 0.007 0.003 0.007 0.008 0.013 0.036 0.035 0.030 0.018 0.019 0.017
Ca 2+ 0.807 0.828 0.840 0.830 0.780 0.860 0.829 0.813 0.854 0.042 0.044 0.048 0.921 0.902 0.937
Na + 0.024 0.021 0.025 0.014 0.025 0.022 0.017 0.021 0.018 0.003 0.002 0.013 0.019 0.021

Mg/(Mg+Fe2+) 0.76 0.77 0.84 0.80 0.74 0.83 0.77 0.77 0.63 0.48 0.47 0.48 0.63 0.59 0.62

Wo 42.3 43.8 44.0 43.0 41.5 45.3 43.7 42.6 43.6 2.1 2.2 2.4 46.8 46.2 47.7
En 42.7 42.7 44.3 44.2 41.4 43.8 42.7 43.4 34.6 45.6 45.5 45.8 32.6 31.2 30.9
Fs 15.0 13.6 11.7 12.8 17.1 10.9 13.7 14.0 21.8 52.4 52.3 51.7 20.6 22.6 21.4

TABLE DR3. REPRESENTATIVE MICROPROBE ANALYSES OF PYROXENES
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# zircon description weight U Th Pb Th/U TCPb 206Pb/204Pb %Disc Correl.
(mg) (ppm) (ppm) (ppm) (pg) Coeff.

Irizar granite (16.12.96 A13)
1 col (24) 9 667.1 360.8 55.6 0.541 43 669 0.07236 ± 0.00014 0.56817 ± 0.00196 0.05695 ± 0.00015 450 ± 1 457 ± 1 490 ± 6 8.3 0.652
2 col euh abr (21) 13 403.2 224.1 36.1 0.556 45 568 0.07638 ± 0.00016 0.59865 ± 0.00216 0.05684 ± 0.00016 475 ± 1 477 ± 1 488 ± 6 2.9 0.627
3 col abr pr incl (13) 10 287.7 182.4 26.5 0.634 18 844 0.07997 ± 0.00024 0.62854 ± 0.00254 0.05700 ± 0.00014 497 ± 2 496 ± 2 494 ± 6 -0.5 0.796

Irizar felsic dike (sample 12.12.96 AR8)
1 col turb ndl (50) 15 517.9 248.1 39.2 0.479 28 1237 0.06926 ± 0.00013 0.54602 ± 0.00135 0.05718 ± 0.00008 432 ± 1 443 ± 1 500 ± 3 14.1 0.827
2 sl/turb col euh ndl (50) 18 692.2 314.3 49.4 0.454 45 1121 0.06515 ± 0.00017 0.51489 ± 0.00166 0.05732 ± 0.00009 407 ± 1 423 ± 1 507 ± 4 20.4 0.876
3 col ndl (50) 15 666.1 310.9 52.1 0.467 59 759 0.06915 ± 0.00040 0.54520 ± 0.00339 0.05718 ± 0.00013 434 ± 2 445 ± 2 502 ± 6 14.0 0.931

Vegetation lamprophyre (10.12.93 S5)
1 pk-br (1) 4 1952.8 930.5 158.1 0.476 6 6204 0.07739 ± 0.00017 0.60946 ± 0.00148 0.05712 ± 0.00006 481 ± 1 483 ± 1 496 ± 2 3.3 0.902
2 lt pk (4) 13 866.1 395.7 68.4 0.457 5 10471 0.07598 ± 0.00026 0.60029 ± 0.00217 0.05730 ± 0.00005 472 ± 2 477 ± 1 503 ± 2 6.4 0.971
3 pk-tan (5) 25 735.2 317.0 59.7 0.431 5 19018 0.07884 ± 0.00017 0.62092 ± 0.00144 0.05712 ± 0.00004 489 ± 1 490 ± 1 496 ± 2 1.5 0.954

TABLE DR4. U-Pb ZIRCON DATA

abr: abraded, col: colorless, euh: euhedral, frags: fragments, incl: inclusions, lt: light, ndl: needles, pk: pink, pr: prismatic, sl: slightly, tan: tan, turb: turbid, (##): number of grains.

      Model Ages (Ma)
206Pb/238U ± 2� 207Pb/235U ± 2� 207Pb/206Pb ± 2� 206Pb/238U 207Pb/235U 207Pb/206Pb

8



step 36Ar(atm)
37Ar(Ca)

38Ar(Cl)
39Ar(K)

40Ar(Tot)
Age (Ma) ±2� 40Ar* % 39ArK % Ca/K ±2�

AR8 amphibole (0.16–0.25 mm) – J = 0.018399±0.000149
1 0.01444 1.511 0.01852 0.5612 13.68 485 26 68.8 1.1 5.01 0.35

2 0.01270 30.86 0.7594 3.470 62.87 492.0 4.4 94.0 6.9 16.5 1.1

3 0.00471 37.57 0.9694 6.147 105.7 490.0 2.6 98.6 12.3 11.36 0.75

4 0.00125 34.92 0.8623 6.872 116.8 489.6 1.9 99.6 13.7 9.45 0.62

5 0.00021 26.71 0.6698 5.512 93.38 489.2 2.5 99.9 11.0 9.01 0.59

6 0.00036 43.88 1.097 8.981 152.1 488.9 1.6 99.9 18.0 9.08 0.60

7 0.00029 15.49 0.3590 3.163 53.58 488.7 4.0 99.8 6.3 9.10 0.60

8 0.00179 31.10 0.7530 6.259 106.1 487.6 2.2 99.5 12.5 9.24 0.61

9 0.00167 29.50 0.6157 5.273 89.20 486.5 2.5 99.4 10.5 10.40 0.69

10 0.00311 45.25 0.4345 3.752 64.05 486.6 4.5 98.5 7.5 22.4 1.5

Total gas 488.7 3.6 11.04 0.49

Plateau 488.8 3.6 100

AR14 amphibole (0.16–0.25 mm) – J = 0.018441±0.000150
1 0.01827058 0.6414111 0.01729 0.69225053 14.61 396 22 63.0 0.9 1.72 0.12

2 0.00441 0.43508089 0.00641 0.41411036 6.908 402 38 81.1 0.5 1.95 0.19

3 0.00509 1.418 0.02990 0.58163257 9.897 425.7 8.2 84.8 0.7 4.53 0.28

4 0.00446 3.725 0.08109 0.73322662 12.60 450 12 89.5 0.9 9.44 0.56

5 0.00556 15.13 0.31054089 2.669 46.39 486.1 3.6 96.4 3.4 10.54 0.61

6 0.00209 17.76 0.2573484 3.041 52.27 491.6 3.4 98.8 3.9 10.86 0.63

7 0.00323 33.97 0.426568 5.775 98.36 488.6 3.7 99.0 7.4 10.93 0.63

8 0.00334 50.13 0.58916029 8.708 147.5 487.5 2.2 99.3 11.2 10.70 0.62

9 0.00251 47.88 0.48115657 8.100 138.1 491.1 3.0 99.4 10.4 10.99 0.63

10 0.00236 63.91 0.68460548 10.97 186.4 490.2 2.4 99.6 14.1 10.83 0.63

11 0.00196 29.53 0.29165867 5.035 86.43 493.2 3.3 99.3 6.5 10.90 0.63

12 0.00392 47.92 0.47017597 8.155 138.9 489.2 3.1 99.1 10.4 10.92 0.63

13 0.00155 27.61 0.27592449 4.658 79.70 492.3 3.3 99.4 6.0 11.02 0.64

14 0.00091 14.03 0.13531636 2.356 40.26 491.3 5.1 99.3 3.0 11.07 0.65

15 0.00329 60.93 0.62729217 10.57 179.2 488.4 2.5 99.4 13.5 10.71 0.62

16 0.00639 30.84 0.32347022 5.60 96.87 490.8 3.8 98.0 7.2 10.23 0.60

Total gas 487.7 3.6 10.62 0.46

Plateau 489.7 3.7 96.9

AR22 amphibole (0.16–0.25 mm) – J = 0.018419±0.000149
1 0.02568 1.316 0.02859 0.8414 19.63 422 20 61.3 1.5 2.91 0.18

2 0.00544 7.650 0.1413 1.157 20.23 468 16 92.0 2.0 12.28 0.72

3 0.00498 16.17 0.1783 2.496 42.57 477.8 6.4 96.5 4.4 12.04 0.70

4 0.00123 23.83 0.2165 3.777 65.08 494.8 5.0 99.4 6.6 11.72 0.68

5 0.00364 31.19 0.2437 4.563 78.48 490.5 4.2 98.6 8.0 12.70 0.74

6 0.00427 57.89 0.4691 8.846 152.3 493.5 2.7 99.1 15.4 12.16 0.71

7 0.00245 57.95 0.4860 8.763 151.6 496.9 3.5 99.5 15.3 12.29 0.72

8 0.00398 54.05 0.4275 8.262 142.1 492.9 3.5 99.1 14.4 12.16 0.71

9 0.00274 66.51 0.4725 10.03 171.0 490.5 3.2 99.5 17.5 12.32 0.72

10 0.00097 30.16 0.2313 4.508 76.43 488.6 3.9 99.6 7.9 12.44 0.73

11 0.00614 26.54 0.1928 4.131 71.78 489.9 4.6 97.4 7.2 11.94 0.70

Total gas 490.4 3.7

Plateau 492.4 4.0 92.2 12.09 0.53

AR24 amphibole (0.16–0.25 mm) – J = 0.018355±0.000146
1 0.02252 1.422 0.05895 0.8608 19.36 433 11 65.6 2.1 3.07 0.26

2 0.00956 12.79 0.4402 1.921 34.71 479.7 6.9 91.8 4.8 12.37 0.20

3 0.00586 16.39 0.4777 2.803 49.32 489.4 5.7 96.4 7.0 10.87 0.14

4 0.00254 14.06 0.2846 3.589 61.54 488.4 4.2 98.7 8.9 7.281 0.094

5 0.00240 21.02 0.3172 6.125 104.1 487.0 2.4 99.3 15.2 6.38 0.10

6 0.00150 13.57 0.1883 3.944 67.53 490.2 3.1 99.3 9.8 6.40 0.11

7 0.00095 19.87 0.2543 5.860 99.88 489.9 2.1 99.7 14.6 6.30 0.11

8 0.00131 21.84 0.2606 6.513 111.1 490.0 2.0 99.6 16.2 6.23 0.12

9 0.00400 29.85 0.3207 7.308 125.2 489.1 1.6 99.0 18.2 7.59 0.05

10 0.00531 6.881 0.07773 1.294 23.11 481.1 8.8 93.2 3.2 9.88 0.37

Total gas 487.2 3.6 7.288 0.038

Plateau 489.1 3.6 93.1

TABLE DR5. INFRARED LASER STEP-HEATING 40Ar-39Ar DATA
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step 36Ar(atm)
37Ar(Ca)

38Ar(Cl)
39Ar(K)

40Ar(Tot)
Age (Ma) ±2� 40Ar* % 39ArK % Ca/K ±2�

AR1 biotite (0.09–0.12 mm) – J = 0.018461±0.000149
1 0.02655 0.06742 0.01616 0.2599 8.531 85.7 37.4 8.0 0.3 0.48 0.19

2 0.02657 0.2849 0.1263 1.968 26.39 289.2 8.4 70.2 2.6 0.269 0.027

3 0.04380 0.4414 0.2988 5.634 106.3 481.5 2.9 87.8 7.4 0.1456 0.0083

4 0.01104 0.3149 0.2947 5.976 105.9 496.9 3.6 96.9 7.9 0.098 0.013

5 0.01061 0.7206 0.4617 8.795 155.7 501.2 2.4 97.9 11.6 0.1523 0.0070

6 0.00747 1.180 0.4726 7.441 131.7 502.7 2.7 98.3 9.8 0.2949 0.0055

7 0.00729 1.360 0.5378 7.663 135.8 503.6 2.9 98.4 10.1 0.3298 0.0094

8 0.00474 1.031 0.3804 5.848 101.6 496.0 2.1 98.6 7.7 0.328 0.013

9 0.00656 2.369 0.6176 9.963 172.3 494.9 1.4 98.8 13.1 0.442 0.011

10 0.00649 2.597 0.4463 9.271 158.4 489.4 1.7 98.7 12.2 0.521 0.014

11 0.00423 2.415 0.2617 7.613 129.0 486.8 1.8 99.0 10.0 0.590 0.012

12 0.00246 1.077 0.1253 4.082 69.30 487.3 3.2 98.9 5.4 0.490 0.018

13 0.00135 0.709 0.0458 1.356 23.10 486 11 98.2 1.8 0.972 0.053

Total gas 488.2 3.5 0.357 0.004

AR4 groundmass (0.16–0.25 mm) – J = 0.018336±0.000146
1 0.05628 0.3146 0.1661 2.130 58.68 557.3 6.0 71.6 4.3 0.275 0.032

2 0.05023 0.8194 0.2041 3.113 70.68 513.0 4.8 79.0 6.3 0.489 0.035

3 0.05170 3.158 0.2592 4.437 96.63 522.9 3.1 84.2 9.0 1.323 0.082

4 0.01179 4.336 0.1833 3.894 74.79 522.3 3.9 95.3 7.9 2.07 0.13

5 0.00939 9.163 0.1705 4.138 76.69 511.2 3.9 96.3 8.4 4.12 0.24

6 0.01008 10.16 0.1577 3.821 67.41 486.0 2.8 95.5 7.8 4.94 0.30

7 0.01844 11.92 0.3279 6.426 114.3 487.8 2.1 95.2 13.1 3.45 0.21

8 0.01492 7.972 0.4282 7.462 132.1 492.5 1.6 96.6 15.2 1.99 0.12

9 0.00564 4.142 0.2128 3.779 66.05 490.4 2.7 97.4 7.7 2.04 0.12

10 0.00412 3.663 0.1329 2.398 41.87 488.4 3.9 97.0 4.9 2.84 0.17

11 0.00548 5.062 0.1107 1.932 33.61 478.3 6.3 95.1 3.9 4.87 0.29

12 0.01901 16.17 0.1943 2.777 53.23 493.3 5.1 89.4 5.7 10.82 0.64

13 0.03277 33.27 0.1500 2.785 55.09 471.8 6.1 82.4 5.7 22.2 1.3

Total gas 500.2 3.6 4.17 0.18

DR8 groundmass (0.16–0.25 mm) – J = 0.018327±0.000150
1 0.04214 0.4536 0.2350 1.465 40.68 545.6 8.2 69.4 1.5 0.576 0.045

2 0.06271 1.472 0.4855 3.465 74.68 469.1 4.4 75.2 3.7 0.790 0.066

3 0.05062 4.801 0.5229 4.972 99.22 488.0 3.2 84.9 5.3 1.79 0.12

4 0.01034 5.002 0.2843 3.848 65.42 469.2 2.8 95.3 4.1 2.42 0.17

5 0.03111 10.08 0.5754 7.519 130.2 466.4 1.4 92.9 7.9 2.49 0.17

6 0.03367 16.79 1.057 10.28 174.8 464.8 1.5 94.3 10.9 3.04 0.20

7 0.02368 24.54 1.425 10.69 181.4 471.9 1.6 96.1 11.3 4.27 0.29

8 0.01789 20.99 1.247 9.691 165.3 477.0 1.9 96.8 10.2 4.03 0.27

9 0.01374 12.83 0.9005 8.529 144.6 476.0 2.1 97.1 9.0 2.80 0.19

10 0.01437 11.16 0.8973 9.063 154.3 477.9 2.0 97.2 9.6 2.29 0.15

11 0.01165 10.17 0.6877 6.764 115.8 479.5 2.7 97.0 7.1 2.79 0.19

12 0.01217 13.94 0.6452 6.199 108.7 488.1 2.7 96.6 6.5 4.18 0.28

13 0.01094 11.80 0.3511 3.472 108.7 491.7 4.5 94.8 3.7 6.32 0.43

14 0.06104 50.02 0.8885 8.741 62.60 444.9 2.2 88.0 9.2 10.64 0.72

Total gas 473.8 3.5 3.81 0.17

FS1 groundmass (0.16–0.25 mm) – J = 0.018310±0.000148
1 0.10221952 0.2095 0.08495 0.9038 54.73 728 15 44.8 0.8 0.43 0.19

2 0.2284451 1.506 0.1754 3.308 124.1 491.4 5.5 45.6 3.1 0.847 0.057

3 0.08940 6.512 0.2175 8.052 153.1 456.7 2.4 82.7 7.4 1.503 0.027

4 0.01067 6.789 0.1247 7.976 127.7 453.7 2.4 97.5 7.4 1.582 0.005

5 0.00795 11.11 0.09413 11.47 180.1 450.6 1.7 98.6 10.6 1.801 0.010

6 0.01002 10.35 0.07087 11.98 185.7 444.3 1.7 98.4 11.1 1.606 0.027

7 0.01181 11.02 0.1477 12.44 195.5 449.20 0.80 98.2 11.5 1.647 0.013

8 0.01403 7.954 0.1827 11.26 181.3 456.65 0.98 97.7 10.4 1.313 0.022

9 0.01297 5.175 0.1446 7.538 121.8 454.5 1.3 96.8 7.0 1.276 0.025

10 0.01715 6.325 0.1236 7.342 117.8 447.0 1.3 95.6 6.8 1.601 0.025

11 0.02857 8.889 0.1042 7.330 121.3 447.9 3.1 93.0 6.8 2.254 0.022

12 0.05895 20.57 0.1448 9.831 180.3 477.9 2.3 90.3 9.1 3.890 0.025

13 0.04791 12.71 0.05543 4.164 83.98 483.1 5.5 83.1 3.8 5.674 0.074

14 0.03812 9.787 0.03442 2.585 54.19 479.0 8.7 79.2 2.4 7.038 0.078

15 0.05050 10.68 0.03976 2.020 52.68 531 12 71.7 1.9 9.83 0.12

Total gas 460.6 3.3 2.2263 0.0075

TABLE DR5 (CONTINUED). INFRARED LASER STEP-HEATING 40Ar-39Ar DATA

 Argon isotope concentrations are x10-15 moles
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unit
sample 6.1.97 21.12.90 21.12.90 16.12.96 16.12.96 12.12.96 17.1.97 12.12.96 11.12.96 19.12.96 1.1.97 1.1.97 4.1.97 17.1.97 6.1.97 27.12.96 17.1.97 11.12.96 11.12.96 2.1.97 13.1.97 13.1.97

DR 13 C 5 C 7 A13 A20 AR1 AR15 AR8 AR20 FS2 AR5 AR1 AR24 AR8 DR8 FS8 AR14 AR22 AR4 FS1 DR16 DR23

SiO2 71.51 72.19 72.59 73.02 75.06 76.27 66.45 73.93 70.95 75.11 76.14 48.07 49.39 49.66 51.48 51.72 52.05 55.51 57.09 57.55 50.26 51.69
TiO2 0.34 0.20 0.22 0.24 0.11 0.04 0.35 0.18 0.26 0.11 0.06 1.33 1.52 1.67 1.23 1.39 1.06 1.14 1.12 1.21 1.29 2.38
Al2O3 14.38 13.82 13.38 13.90 13.47 13.02 16.02 13.92 15.07 12.85 13.01 13.38 15.57 14.68 15.16 17.70 17.45 16.38 17.04 16.46 16.81 15.80
FeOtot 1.67 0.23 0.26 1.31 0.83 0.37 0.43 0.92 0.29 0.18 0.14 0.99 1.09 0.94 0.87 0.94 0.88 0.79 0.76 0.67 7.18 7.33
MnO 0.04 0.02 0.06 0.03 0.05 0.10 0.05 0.06 0.03 0.03 0.18 0.20 0.13 0.15 0.14 0.12 0.12 0.11 0.09 0.15 0.14
MgO 0.41 0.25 0.28 0.13 0.52 0.17 0.41 0.09 < d.l. 9.53 6.11 5.96 7.07 3.32 4.54 5.25 2.85 3.02 5.50 3.94
CaO 1.59 1.55 1.50 1.01 0.90 0.51 1.72 1.16 1.50 0.77 0.49 9.39 6.71 7.25 8.16 6.29 7.51 6.83 5.81 5.94 8.09 6.92
Na2O 3.06 3.19 2.99 3.73 3.22 3.61 4.41 3.38 4.07 3.49 3.79 2.24 2.86 3.06 2.79 3.51 3.01 3.30 3.44 3.67 3.98 3.04
K2O 5.09 5.33 5.37 4.80 5.30 4.41 4.28 4.46 4.50 4.81 4.23 2.78 3.28 3.08 2.58 2.79 2.03 2.18 2.83 2.59 2.94 3.10
P2O5 0.10 0.06 0.07 0.06 0.02 0.01 0.11 0.05 0.07 0.01 < d.l. 0.57 0.50 0.67 0.36 0.39 0.27 0.31 0.28 0.37 0.37 1.39
LOI 0.87 0.83 0.62 0.72 0.54 0.89 1.27 0.84 1.03 1.06 0.86 2.20 2.37 2.58 1.25 2.32 3.06 1.39 1.41 0.87 1.76 1.60

ASI 1.09 1.01 1.01 1.07 1.07 1.12 1.09 1.12 1.07 1.04 1.11 0.60 0.81 0.74 0.71 0.92 0.87 0.84 0.92 0.88 0.71 0.90

Be 2.54 3.44 3.33 4.16 3.26 5.67 3.50 3.38 3.60 3.80 5.55 3.32 2.41 2.81 1.75 1.96 1.68 1.91 2.27 2.07 1.87 2.71
Sc 3.0 2.2 1.4 1.3 5.4 1.9 5.0 4.0 1.5 24.9 18.9 18.3 21.6 12.1 18.5 16.0 14.7 12.8 22.1 14.5
V 10.4 9.9 10.6 6.0 1.8 0.3 0.9 5.9 7.0 1.0 0.1 187.2 159.8 134.3 150.5 106.2 152.0 115.6 107.1 98.8 174.2 151.0
Cr 4.04 39.9 25.3 11.5 6.42 0.57 3.95 18.9 7 25 11.3 464 166 299 314 2.94 26.6 85.2 2.67 18.2 55.9 31.3
Co 2.81 2.12 2.10 1.62 0.78 0.31 1.56 1.63 2 0.13 36.70 20.14 28.95 28.23 22.51 26.52 23.71 17.47 14.65 28.91 24.28
Ni 1.66 31.80 19.30 1.81 1.33 1.37 2.18 1.98 1 1 1.22 156.0 56.9 90.3 65.3 7.56 14.78 33.1 5.21 7.39 18.24 18.22
Ga 21.0 18.5 18.9 17.0 19.0 19.2 17.3 19.9 19.2 20.1 21.2 20.0
Rb 160 186 192 217 215 293 129 162 130 276 219 105 178 105 76 81 63 53 113 56 95 113
Sr 236 201 186 107 120 15 430 200 358 22.7 2.61 575 596 628 566 835 686 912 572 815 598 723
Y 21.8 18.8 19.8 32.9 12.8 54.4 28.1 20.6 24.0 41.0 56.7 33.8 28.8 32.2 28.3 28.4 21.7 23.1 29.6 25.6 32.0 44.1
Zr 197 173 216 251 108 76 327 142 236 136 144 233 186 287 159 229 142 171 191 203 161 334
Nb 12.48 9.63 11.90 21.32 11.40 30.64 17.01 15.58 13.8 21.6 19.47 13.39 16.18 29.38 12.81 13.88 9.01 11.07 12.93 16.55 10.49 32.09
Cs 2.65 3.90 4.17 7.01 2.58 2.21 2.69 2.91 3.61 4.67 7.26 1.78 6.28 6.69 2.44 3.87 6.64 3.07 4.99 1.32
Ba 935 825 830 328 402 13.7 1551 633 829 44 1.89 848 909 1,016 881 1,183 748 942 696 1,106 623 1309
La 79.6 72.1 74.9 78.5 50.1 12.4 46.6 45.9 37.0 53.0 17.7 61.4 40.7 53.8 39.7 38.5 24.5 29.0 37.1 48.9 28.1 72.9
Ce 145.5 122.3 128.0 146.7 87.5 32.2 89.1 83.9 71.0 112.0 48.7 144.3 87.0 116.1 83.2 79.0 51.2 60.8 75.4 95.4 61.1 159.8
Pr 14.84 11.88 12.62 15.67 8.57 4.37 9.98 8.66 7.9 12.9 6.85 17.94 10.98 14.69 10.16 9.81 6.46 7.93 9.04 11.46 7.81 19.83
Nd 47.2 38.4 39.5 51.5 26.8 18.4 35.5 29.3 27.5 45.0 30.5 71.3 44.2 57.8 39.8 38.9 25.7 32.2 35.8 43.4 32.0 78.3
Sm 7.10 5.90 5.67 8.31 4.15 6.10 6.19 4.81 5.0 8.8 9.40 13.19 8.93 10.42 7.61 7.71 5.21 6.53 7.05 7.78 6.72 14.27
Eu 1.02 1.02 0.98 0.60 0.53 0.08 1.00 0.59 0.70 0.18 0.06 2.52 2.22 2.29 1.77 1.91 1.35 1.50 1.38 2.02 1.72 3.23
Gd 4.72 4.58 4.95 5.60 2.50 6.61 5.07 3.21 3.80 6.60 10.19 9.51 7.30 8.48 6.47 6.57 4.57 5.40 6.00 6.35 6.35 11.17
Tb 0.76 0.61 0.66 0.96 0.39 1.32 0.78 0.56 0.62 1.12 1.74 1.29 1.03 1.16 0.94 0.93 0.67 0.76 0.89 0.87 0.94 1.51
Dy 4.07 3.44 3.54 5.24 2.07 8.41 4.41 3.11 3.80 6.50 9.87 6.67 5.48 6.08 5.19 5.29 3.84 4.16 5.08 4.65 5.41 7.99
Ho 0.81 0.71 0.72 1.11 0.42 1.86 0.91 0.67 0.78 1.35 2.06 1.22 1.03 1.12 1.03 1.00 0.76 0.81 0.99 0.93 1.09 1.53
Er 2.12 1.77 2.02 3.02 1.18 5.42 2.67 1.84 2.19 3.60 5.50 2.95 2.47 2.75 2.63 2.48 1.97 2.03 2.56 2.30 3.01 3.81
Tm 0.35 0.29 0.32 0.49 0.22 0.95 0.42 0.31 0.36 0.59 0.88 0.40 0.35 0.38 0.37 0.35 0.29 0.28 0.37 0.32 0.47 0.57
Yb 2.08 2.16 2.13 3.02 1.47 5.66 2.79 2.01 2.36 3.70 5.18 2.51 2.12 2.38 2.22 2.10 1.82 1.80 2.33 2.02 2.71 3.20
Lu 0.32 0.30 0.31 0.44 0.23 0.86 0.41 0.29 0.35 0.52 0.70 0.35 0.30 0.32 0.33 0.30 0.26 0.25 0.33 0.28 0.39 0.42
Hf 6.20 6.94 3.66 4.36 7.59 4.34 6.10 5.30 6.54 6.08 4.55 6.50 3.90 5.37 3.70 4.18 4.82 4.92 4.09 7.73
Ta 1.24 1.49 1.54 3.89 1.24 1.72 1.20 1.69 1.63 0.78 0.93 1.51 0.73 0.81 0.54 0.65 0.82 0.99 0.55 1.67
Tl 1.25 1.56 1.61 1.68 0.72 1.04 0.65 1.72 1.39 0.80 1.79 0.65 0.88 0.58 0.41 0.47 1.10 0.38 0.68 0.73
Pb 22.7 28.9 32.3 32.4 21.4 23.6 27.3 37.0 25.3 36.9 15.2 19.5 5.8 6.5 12.5 18.8 5.2 10.0 10.2 15.6
Th 26.3 41.3 47.6 20.5 13.1 17.4 11.5 31.0 18.53 13.0 5.15 3.99 6.57 5.59 3.38 2.54 4.98 8.50 3.26 7.46
U 1.70 3.04 6.21 4.89 3.68 4.23 3.2 3.0 2.78 1.83 1.57 1.45 1.25 3.40 0.93 0.68 1.83 1.85 0.92 0.71

TABLE DR6. MAJOR ELEMENT (WT%) AND TRACE ELEMENT (PPM) DATA
Irizar felsic dikesIrizar granite

ASI: Alumina Saturation Index, corrected for apatite content. < d.l.: below detection limit. Additional data for Vegetation lamprophyres from north of Reeves Glacier are in Di Vincenzo and Rocchi (1999).

Vegetation lamprophyres south of Reeves Glacier around Reeves
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Unit Irizar granite
Sample 6.1.97 11.12.96 5.2.88 6.1.97 11.2.94 27.12.96 6.1.97 31.12.86 21.12.90 21.12.90 16.12.96 28.12.87 11.12.96 14.1.97 4.1.97 16.12.96 14.1.97 14.1.97 16.12.96 11.2.94 12.12.96

DR 16 AR 6 C 2 DR 10 DF 7 DR1 DR 13 AB 1A C 5 C 7 A13 AC 4 AR13 DR 13 AR10 A 10 DR12 DR 11 A20 DF 13 AR1

locality Mt.
Stierer

Shoulder
Mountain

Cape
Philippi

Fleming
Head

Fry
Glacier

Teall 
Nunatak

Cape
Philippi

Cape
Irizar

Cape
Irizar

Cape
Irizar

Cape
Irizar

Bruce
Point

Mt.
Endeav.

Tarn    
Flat

Walker 
Rocks

Mt.
Smith

Tarn    
Flat

Tarn    
Flat

Cape
Philippi

Fry
Glacier

Mt.
Chetwind

SiO2 66.97 68.13 70.26 70.87 71.05 71.43 71.51 71.67 72.19 72.59 73.02 73.52 73.66 74.16 74.32 74.35 74.68 74.71 75.06 75.60 76.27
TiO2 0.44 0.29 0.33 0.36 0.29 0.30 0.34 0.23 0.20 0.22 0.24 0.18 0.11 0.09 0.15 0.12 0.07 0.11 0.11 0.05 0.04
Al2O3 15.21 16.07 14.60 14.89 15.32 14.87 14.38 14.85 13.82 13.38 13.90 14.08 14.49 14.62 13.68 13.68 14.35 14.10 13.47 13.37 13.02
Fe2O3 1.32 1.83 1.06 1.13 0.79 0.98 1.03 0.73 2.28 2.65 1.12 0.91 1.70 0.25 1.17 1.19 0.45 0.59 0.59 0.75 0.90
FeO 2.57 1.75 1.66 1.27 1.11 1.02 1.57 1.51 1.20 0.90 0.73 0.72 0.42 0.35 0.69 0.77 0.35 0.28
MnO 0.09 0.11 0.04 0.05 0.04 0.03 0.04 0.06 0.02 0.06 0.05 0.04 0.04 0.05 0.05 0.02 0.03 0.03 0.04 0.05
MgO 1.67 0.26 0.44 0.63 0.39 0.59 0.41 0.11 0.25 0.28 0.13 0.10 0.13 0.10 0.11
CaO 3.13 1.48 1.36 2.07 1.85 1.58 1.59 1.04 1.55 1.50 1.01 1.02 0.81 0.72 0.88 0.83 0.70 0.95 0.90 0.57 0.51
Na2O 3.11 4.70 3.16 3.08 3.73 3.62 3.06 3.73 3.19 2.99 3.73 3.47 4.00 2.91 3.29 3.69 3.20 3.09 3.22 3.68 3.61
K2O 4.07 4.34 5.61 4.38 4.32 4.39 5.09 5.22 5.33 5.37 4.80 4.81 4.47 5.35 4.86 4.68 5.41 4.86 5.30 4.53 4.41
P2O5 0.12 0.07 0.09 0.08 0.08 0.10 0.10 0.07 0.06 0.07 0.06 0.04 0.02 0.04 0.02 0.02 0.01 0.02 0.02 0.00 0.01
LOI 1.30 0.97 1.38 1.19 1.02 1.08 0.87 0.79 0.83 0.62 0.72 0.92 0.70 1.09 0.85 0.84 0.65 0.73 0.54 1.07 0.89

ASI 1.02 1.07 1.08 1.11 1.10 1.11 1.09 1.10 1.01 1.01 1.07 1.11 1.13 1.24 1.12 1.09 1.16 1.17 1.07 1.11 1.12

V 53 7 12 19 11 14 11 5 6 6 < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l.
Cr 18 < d.l. 6 7 5 5 < d.l. < d.l. 8 < d.l. < d.l. < d.l. 8 5 < d.l. 6 6 < d.l. < d.l.
Co 5 < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l.
Ni 9 5 5 5 < d.l. < d.l. 5 < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l.
Rb 169 106 185 159 178 147 185 240 235 224 169 229 238 214 203 186 231 284 316
Sr 384 139 298 366 468 349 258 122 115 162 61 177 77 89 187 227 131 25 18
Y 34 29 27 9 18 10 24 35 32 25 34 15 41 23 8 10 12 46 53
Zr 132 375 237 227 177 167 197 257 275 158 182 85 188 149 79 107 117 91 79
Nb 15 15 14 13 12 9 13 24 23 18 21 13 21 18 8 12 11 20 32
Ba 635 1,913 1,012 937 908 918 874 355 298 536 247 672 252 278 567 724 377 34 9
La 36 74 112 96 29 38 85 72 79 47 40 20 61 36 23 27 53 21 15
Ce 67 139 175 183 54 67 151 135 153 86 77 46 134 69 38 51 98 47 42
ASI: Alumina Saturation Index, corrected for apatite content. < d.l.: below detection limit.

TABLE DR7. XRF MAJOR ELEMENT (WT%) AND TRACE ELEMENT (PPM) DATA
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Unit Irizar dikes
Sample 27.12.96 17.1.97 11.12.96 13.1.97 11.12.96 31.12.86 13.1.97 30.10.93 12.12.96 30.10.93 19.12.96 6.1.97 27.12.96 6.1.97 1.1.97 12.12.96 11.12.96 1.1.97 1.1.97 11.12.96

FS2 AR15 AR21 DR 19 AR20 AB5 DR2 SX1a AR8 SX7 FS2 DR20 DR8 FS6 AR5 AR2 AR24 FS4 AR4 AR15

locality Teall 
Nunatak

Cape
Irizar

Teall 
Nunatak

Mt.
Crummer

McDaniel
Nunatak

Mt.
Crummer

D'Urvill
e Wall

Teall 
Nunatak

Mt.
Crummer

Mt.
Chetwind

Mt.
Endeavour

Mt.
Crummer

Mt.
Endeav.

Starr
Nunata

k

Starr
Nunatak

Mt.
Endeav.

Mt.
Endeav.

Tarn   
Flat

Fleming
Head

Mt.
Crummer

SiO2 66.29 66.45 69.68 69.82 70.95 73.51 73.71 73.84 73.93 74.10 75.11 75.40 75.85 76.09 76.14 76.27 76.27 76.28 76.49 77.17
TiO2 0.33 0.35 0.25 0.35 0.26 0.18 0.14 0.15 0.18 0.15 0.11 0.08 0.11 0.10 0.06 0.03 0.03 0.09 0.06 0.04
Al2O3 15.88 16.02 15.23 15.03 15.07 13.78 13.68 13.98 13.92 14.02 12.85 13.27 13.51 13.01 13.01 13.45 13.16 12.77 12.98 13.13
Fe2O3 4.05 4.28 3.45 1.32 2.91 1.03 0.97 0.91 1.06 0.78 1.80 0.91 0.45 1.84 1.40 0.46 0.73 1.59 0.85 0.84
FeO 1.82 0.79 0.69 0.83 0.81 0.87 0.59 0.38 0.45 0.21 0.49
MnO 0.10 0.10 0.07 0.05 0.06 0.04 0.03 0.03 0.05 0.03 0.03 0.04 0.02 0.04 0.03 0.04 0.04 0.02 0.03 0.02
MgO 0.36 0.52 0.30 0.31 0.41 0.06 0.12 0.17 0.09 0.05 0.09 0.02 0.01
CaO 1.58 1.72 1.42 1.53 1.50 0.70 0.84 0.74 1.16 0.76 0.77 0.75 0.65 0.83 0.49 0.59 0.50 0.61 0.50 0.43
Na2O 4.43 4.41 4.27 3.08 4.07 3.21 3.23 3.54 3.38 3.46 3.49 3.31 2.75 3.25 3.79 3.72 3.63 3.61 3.72 4.07
K2O 4.43 4.28 4.92 5.57 4.50 5.97 5.62 4.88 4.46 4.97 4.81 4.95 5.36 4.90 4.23 4.12 4.74 4.69 4.17 3.73
P2O5 0.11 0.11 0.07 0.07 0.07 0.05 0.01 0.04 0.05 0.03 0.01 0.01 0.02 0.01 0.01 0.01 0.01
LOI 1.46 1.27 1.07 1.04 1.03 0.68 0.96 1.05 0.84 0.84 1.06 0.70 0.85 0.42 0.86 0.85 0.69 0.32 0.70 0.57

97.56 98.24 99.66 99.80 99.07 100.16 99.68
ASI 1.08 1.09 1.03 1.10 1.07 1.07 1.06 1.13 1.12 1.13 1.04 1.09 1.18 1.07 1.11 1.16 1.10 1.06 1.12 1.14

V < d.l. < d.l. < d.l. 6 6 < d.l. < d.l. < d.l. 6 < d.l. < d.l. < d.l. 5 < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. < d.l.
Cr < d.l. < d.l. 5 7 7 7 11 6 11 8 26 14 10 37 10 8 7 15 5 < d.l.
Co 6 9 7 < d.l. 9 < d.l. < d.l. < d.l. < d.l. < d.l. 5 < d.l. < d.l. < d.l. < d.l. < d.l. < d.l. <5 < d.l. < d.l.
Ni 8 6 < d.l. < d.l. 5 < d.l. < d.l. < d.l. < d.l. < d.l. 7 < d.l. < d.l. 6 < d.l. < d.l. < d.l. <5 < d.l. < d.l.
Rb 151 134 202 240 137 305 263 229 171 224 261 199 218 211 236 332 319 192 245 180
Sr 461 480 284 211 403 72 77 48 205 47 17 83 140 89 5 7 20 <5 5 34
Y 24 28 28 37 25 32 23 36 19 36 40 24 9 17 55 74 59 44 57 43
Zr 396 334 323 304 251 209 170 185 167 181 149 118 104 133 134 80 83 167 146 105
Nb 21 20 19 17 14 16 13 23 17 21 29 12 6 14 20 35 27 26 23 31
Ba 1,559 1,473 1,244 925 822 328 263 99 582 99 64 291 296 376 3 8 15 72 3 30
La 51 53 51 71 37 83 49 58 47 58 55 46 29 50 17 9 13 37 21 11
Ce 68 71 83 146 67 155 87 123 75 128 82 83 59 71 47 23 34 42 53 34
ASI: Alumina Saturation Index, corrected for apatite content. < d.l.: below detection limit.

TABLE DR7 (CONTINUED).  XRF MAJOR ELEMENT (WT%) AND TRACE ELEMENT (PPM) DATA
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Unit Vegetation lamprophyres south of Reeves Glacier
Sample 1.1.97 4.1.97 27.12.96 17.1.97 4.1.97 4.1.97 4.1.97 11.12.96 4.1.97 17.1.97 4.1.97 27.12.96 4.1.97 27.12.96 23.12.96 23.12.96 6.1.97 6.1.97 17.1.97 23.12.96 27.12.96 17.1.97

AR1 FS6 FS4 AR9 AR14 AR21 FS1 AR1 AR24 AR8 AR25 FS6 AR23 FS3 FS8 FS10 DR8 FS4 AR7 FS5 FS8 AR6

locality Tarn 
Flat

Mt.
Murray

Starr
Nunatak

Cape
Hickey

Mawso
n Flat

Bruce
Point

Starr
Nunatak

Starr
Nunata

k

Bruce
Point

Cape
Hickey

Bruce
Point

Starr
Nunatak

Bruce
Point

Starr
Nunatak

Tarn    
Flat

Tarn    
Flat

Fleming
Head

Fleming
Head

Cape
Hickey

Tarn    
Flat

Starr
Nunatak

Cape
Hickey

SiO2 48.07 48.66 48.70 48.75 48.88 48.92 49.04 49.17 49.39 49.66 49.92 49.95 50.02 50.15 50.69 51.34 51.48 51.55 51.67 51.72 51.72 51.82
TiO2 1.33 1.81 1.75 2.26 2.45 2.68 1.87 1.52 1.52 1.67 2.53 1.38 2.44 1.06 2.32 1.28 1.23 1.22 1.67 1.36 1.39 1.64
Al2O3 13.38 15.23 17.04 14.74 14.48 14.84 15.50 16.89 15.57 14.68 15.01 17.79 14.90 17.80 14.92 15.25 15.16 15.05 15.55 15.04 17.70 15.43
Fe2O3 9.88 10.12 9.88 10.84 11.15 11.12 9.97 10.11 10.96 9.37 10.74 9.98 10.52 8.36 10.14 9.54 8.74 9.02 9.49 8.97 9.39 9.47
FeO
MnO 0.18 0.15 0.13 0.14 0.15 0.15 0.14 0.15 0.20 0.13 0.14 0.16 0.17 0.13 0.13 0.14 0.15 0.15 0.13 0.14 0.14 0.13
MgO 9.53 6.41 4.13 5.74 4.60 4.76 5.93 4.99 6.11 5.96 4.39 4.23 4.46 4.08 4.54 6.56 7.07 7.15 4.90 7.02 3.32 4.93
CaO 9.39 8.20 6.85 7.68 7.75 7.52 7.60 7.58 6.71 7.25 7.37 7.14 6.92 7.96 7.02 8.48 8.16 8.49 6.70 8.19 6.29 6.78
Na2O 2.24 2.75 3.10 2.64 2.55 3.00 2.86 2.36 2.86 3.06 3.01 2.90 2.92 2.83 2.96 2.55 2.79 2.77 3.48 2.57 3.51 2.97
K2O 2.78 2.42 2.20 3.01 2.82 2.33 2.56 2.43 3.28 3.08 2.84 2.55 3.33 2.17 2.89 2.33 2.58 2.32 2.56 2.46 2.79 2.69
P2O5 0.57 0.55 0.42 0.95 1.03 1.13 0.58 0.45 0.50 0.67 1.12 0.35 1.11 0.23 0.93 0.29 0.36 0.32 0.61 0.37 0.39 0.61
LOI 2.20 1.08 4.67 2.15 2.81 2.31 3.75 4.08 2.37 2.58 1.90 1.70 1.93 4.00 2.35 1.02 1.25 1.04 2.99 1.45 2.32 3.09

97.35 96.30 94.20 96.75 95.86 96.45 96.05 95.65 97.10 95.53 97.07 96.43 96.79 94.77 96.54 97.76 97.72 98.04 96.76 97.84 96.64 96.47
ASI 0.60 0.73 0.90 0.76 0.77 0.81 0.78 0.88 0.81 0.74 0.80 0.90 0.81 0.85 0.80 0.71 0.71 0.69 0.81 0.72 0.92 0.83

V 186 149 142 134 131 139 131 156 163 142 132 114 123 146 119 156 143 145 132 136 99 132
Cr 462 243 15 158 97 96 180 52 173 294 90 18 93 20 106 251 315 320 107 337 < d.l. 93
Co 40 30 28 31 26 30 28 34 19 32 27 29 22 25 26 31 31 26 31 33 21 25
Ni 95 55 17 41 28 30 45 21 34 49 20 12 19 12 20 45 40 41 32 35 5 31
Rb 100 106 69 151 89 63 96 102 175 101 72 121 139 98 76 63 75 73 110 71 80 131
Sr 586 637 929 685 600 752 638 898 612 642 780 862 888 710 765 618 590 595 812 591 876 777
Y 31 33 22 39 54 51 34 25 29 31 46 28 52 22 44 28 30 27 33 26 27 30
Zr 223 235 177 315 397 342 259 186 188 271 376 193 404 148 348 163 177 175 273 191 225 276
Nb 15 19 9 31 37 35 24 10 14 29 39 15 37 11 38 11 14 16 28 17 15 28
Ba 824 832 1,108 945 1,119 1,157 1,053 1,518 906 976 1,244 992 1,388 543 1,252 707 846 686 844 871 1,125 885
La 69 46 46 74 90 77 59 35 45 56 77 33 82 30 69 40 50 44 57 49 45 58
Ce 116 79 51 114 147 144 91 52 71 99 132 57 143 40 120 51 70 68 101 60 56 103
ASI: Alumina Saturation Index, corrected for apatite content.

TABLE DR7 (CONTINUED). XRF MAJOR ELEMENT (WT%) AND TRACE ELEMENT (PPM) DATA
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Unit Vegetation lamprophyres south of Reeves Glacier (continued)
Sample 17.1.97 17.1.97 6.1.97 4.1.97 23.12.96 23.12.96 17.1.97 23.12.96 4.1.97 23.12.96 23.12.96 1.1.97 23.12.96 11.12.96 19.12.96 23.12.96 11.12.96 1.1.97 1.1.97 19.12.96 11.12.96 11.12.96 2.1.97

AR11 AR14 FS5 FS11 FS7 FS11 AR13 FS4 AR1 FS13 FS6 AR13 FS12 AR18 FS3 FS9 AR22 FS3 AR9 FS1 AR2 AR4 FS1

locality Varney 
Nunata

k

Starr
Nunata

k

Fleming
Head

Mt.
Murray

Tarn    
Flat

Tarn    
Flat

Starr
Nunatak

Tarn    
Flat

Walker 
Rocks

Tarn    
Flat

Tarn    
Flat

Mt.
Crummer

Tarn    
Flat

Mt.
Endeav.

Tarn    
Flat

Tarn    
Flat

Mt.
Endeav.

Mt.
Crummer

Mt.
Crummer

Tarn    
Flat

Tripp 
Island

Tripp 
Island

Reeves
Glacier

SiO2 51.98 52.05 52.47 52.53 52.60 52.74 52.78 53.01 53.13 53.14 53.20 53.40 53.68 53.78 53.88 54.75 55.51 55.77 56.07 56.21 57.01 57.09 57.55
TiO2 2.24 1.06 1.39 1.73 2.16 2.19 1.09 2.19 1.62 2.13 2.15 2.19 2.08 1.30 1.23 1.31 1.14 1.53 0.85 1.15 1.12 1.12 1.21
Al2O3 14.91 17.45 15.04 14.79 14.45 14.66 17.70 14.73 14.55 14.51 14.60 15.18 14.64 17.53 15.55 17.27 16.38 16.88 14.10 15.75 17.13 17.04 16.46
Fe2O3 10.22 8.82 7.99 8.44 9.49 9.72 8.93 9.63 8.36 9.34 9.31 9.33 9.22 8.18 8.42 8.53 7.90 8.52 7.88 7.51 7.91 7.59 6.71
FeO
MnO 0.14 0.12 0.13 0.12 0.13 0.13 0.14 0.13 0.12 0.13 0.13 0.13 0.13 0.13 0.12 0.14 0.12 0.13 0.17 0.11 0.10 0.11 0.09
MgO 3.67 4.54 5.57 4.07 4.31 4.40 4.23 4.54 3.81 4.39 4.38 3.63 4.20 3.52 5.72 2.90 5.25 2.47 6.75 4.71 3.04 2.85 3.02
CaO 6.41 7.51 7.15 5.85 6.52 6.76 7.54 6.82 6.34 6.36 6.52 6.30 6.22 6.98 7.27 6.19 6.83 5.20 7.16 6.61 6.00 5.81 5.94
Na2O 3.01 3.01 2.60 2.54 2.89 2.85 3.05 2.77 2.65 2.72 2.83 3.05 2.67 4.11 2.63 3.12 3.30 3.20 2.25 2.95 3.39 3.44 3.67
K2O 3.30 2.03 2.65 2.88 2.88 2.90 2.06 2.97 3.23 3.01 2.93 3.46 2.96 2.45 2.49 3.10 2.18 3.47 2.99 3.36 2.77 2.83 2.59
P2O5 0.94 0.27 0.35 0.56 0.83 0.86 0.28 0.84 0.58 0.84 0.82 1.00 0.81 0.31 0.28 0.33 0.31 0.38 0.24 0.32 0.28 0.28 0.37
LOI 1.76 3.06 4.44 6.26 1.64 1.47 3.49 1.07 6.16 1.85 1.55 0.71 2.19 1.60 1.15 1.19 1.39 1.32 1.59 0.86 1.85 1.41 0.87

96.82 96.86 95.34 93.51 96.26 97.21 97.80 97.63 94.39 96.57 96.87 97.67 96.61 98.29 97.59 97.64 98.92 97.55 98.46 98.68 98.75 98.16 97.61
ASI 0.83 0.87 0.78 0.89 0.81 0.81 0.87 0.81 0.81 0.84 0.82 0.85 0.86 0.82 0.79 0.91 0.84 0.96 0.73 0.80 0.91 0.92 0.88

V 111 157 131 100 115 123 154 116 102 117 105 116 104 154 134 144 115 124 128 120 112 104 94
Cr 63 33 201 88 110 113 22 113 85 114 103 60 103 13 185 <d.l. 86 <d.l. 504 190 <d.l. <d.l. 7
Co 26 34 26 21 27 26 26 23 25 25 21 23 26 24 27 18 25 18 29 22 22 20 18
Ni 16 12 46 20 25 29 14 25 27 27 27 14 26 9 48 5 26 7 45 24 11 9 13
Rb 78 63 153 119 98 104 66 103 123 126 103 116 125 113 78 99 56 114 128 102 140 113 55
Sr 674 734 437 546 685 671 713 678 553 662 665 689 670 793 524 635 996 572 460 583 623 618 888
Y 63 25 29 35 37 41 24 40 37 37 36 45 37 29 28 30 21 35 25 29 28 30 29
Zr 475 158 213 267 295 303 165 285 279 282 283 389 281 188 188 190 192 246 163 219 192 196 215
Nb 43 10 16 27 30 30 10 32 25 29 31 39 29 10 13 13 10 18 10 16 15 16 20
Ba 1,496 724 683 703 1,098 939 709 1,016 933 960 1,021 1,252 980 697 655 879 929 978 644 967 657 699 1,093
La 95 34 52 67 65 67 36 68 60 73 64 92 59 29 41 51 23 61 44 62 31 37 55
Ce 156 48 71 92 114 113 45 94 96 89 100 145 101 46 56 57 55 84 62 74 68 69 72
ASI: Alumina Saturation Index, corrected for apatite content.  < d.l.: below detection limit.

TABLE DR7 (CONTINUED). XRF MAJOR ELEMENT (WT%) AND TRACE ELEMENT (PPM) DATA
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Unit Vegetation lamprophyres around Reeves Glacier
Sample 13.1.97 13.1.97 13.1.97 8.1.97 13.1.97 23.12.96 10.12.93 10.12.93 26.1.94 13.1.94 5.11.93 1.12.93 11.1.94 27.1.94 15.12.93 25.1.94 5.11.93 6.2.94 15.12.93 13.1.94 3.1.94 25.1.94 15.12.93

DR16 DR20 DR23 AR2 DR6 R1 S10 S5 DF5 DS12 S1a S4 DS8 DF11b S2 DF12 S1b DF9 S6 DS8 DS3 DF1 S3
# # # # # # # # # # # # # # # # #

locality Northern
Foothills

Teall 
Nunatak

Teall 
Nunatak

Teall 
Nunatak

Mt.
Gerlache

Vegetat. 
Island

Northern
Foothills

Northern
Foothills

Northern
Foothills

Northern
Foothills

Vegetat. 
Island

Inexpr. 
Island

Veget. 
Island

Veget. 
Island

Northern
Foothills

Northern
Foothills

Veget. 
Island

Northern
Foothills

Northern
Foothills

Northern
Foothills

Northern
Foothills

Northern
Foothills

Northern
Foothills

SiO2 50.26 51.06 51.69 52.78 52.91 55.96 52.15 53.18 53.29 53.78 54.23 54.30 54.35 54.42 54.48 54.65 54.72 55.32 55.42 55.57 56.22 56.24 56.31
TiO2 1.29 2.21 2.38 2.64 1.73 2.13 2.45 1.58 2.39 2.51 2.17 1.67 1.93 1.84 1.83 2.16 2.20 2.25 2.01 2.02 1.78 1.96 2.15
Al2O3 16.81 15.47 15.80 14.75 15.28 14.98 15.11 15.93 14.65 14.80 15.10 15.96 15.12 15.61 15.53 14.98 15.26 14.74 15.26 15.01 15.01 14.97 14.99
Fe2O3 1.87 2.91 2.98 2.66 2.50 2.87 1.88 1.55 2.31 2.12 1.92 1.96 1.90 2.25 1.65 1.76 1.97 1.71 1.72 1.76 2.22 1.80 1.72
FeO 6.99 6.72 7.03 7.59 6.22 6.14 7.79 7.31 7.43 7.60 7.15 6.48 7.13 6.70 6.56 7.05 7.04 7.46 6.80 6.81 6.32 6.99 6.85
MnO 0.15 0.13 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.13 0.14 0.13 0.13 0.14 0.13 0.13 0.13 0.13 0.13 0.13
MgO 5.50 4.43 3.94 3.99 5.59 2.92 4.70 4.94 4.23 3.65 4.01 3.99 3.79 4.02 4.18 3.64 3.62 3.73 3.36 3.88 3.81 3.05 3.08
CaO 8.09 7.12 6.92 6.54 6.75 5.61 6.77 6.99 6.71 6.53 6.47 6.56 6.10 6.39 6.37 6.33 6.11 6.48 5.75 5.96 5.78 5.54 5.48
Na2O 3.98 3.26 3.04 2.85 3.05 2.94 2.94 3.08 2.75 2.91 3.15 3.35 3.68 3.29 3.19 3.55 3.12 2.66 3.30 3.48 2.94 3.22 3.09
K2O 2.94 3.59 3.10 3.02 3.31 3.68 3.16 2.86 3.04 3.06 3.08 3.15 3.32 2.81 3.54 3.03 3.24 3.03 3.46 3.06 3.57 3.60 3.67
P2O5 0.37 1.34 1.39 1.54 0.81 1.12 1.33 0.57 1.14 1.23 0.95 0.73 1.14 0.94 0.84 1.15 1.04 1.10 0.95 0.86 1.04 1.02 1.04
LOI 1.76 1.75 1.60 1.51 1.71 1.50 1.58 1.86 1.95 1.69 1.65 1.73 1.41 1.62 1.71 1.57 1.56 1.41 1.86 1.45 1.18 1.47 1.48

ASI 0.71 0.81 0.90 0.91 0.81 0.92 0.87 0.82 0.85 0.87 0.84 0.84 0.84 0.88 0.83 0.84 0.88 0.88 0.88 0.84 0.90 0.89 0.91

V 178 159 167 146 151 123 155 161 155 160 144 148 141 134 144 141 135 123 130 143 135 129 128
Cr 57 65 33 91 166 25 92 138 122 63 73 78 76 102 83 56 52 74 47 112 102 28 27
Co 20 33 20 27 59 9 32 32 31 30 29 28 28 28 27 27 27 22 26 28 26 26 25
Ni 31 29 29 29 29 24 29 42 26 16 23 20 17 23 31 16 14 17 15 23 21 9 9
Rb 98 120 114 107 150 184 121 107 114 126 104 125 148 189 125 131 135 130 123 136 171 129 178
Sr 571 700 697 643 530 612 750 640 688 657 643 617 681 678 638 669 692 615 678 575 526 632 651
Y 30 38 40 52 33 48 40 33 42 43 42 37 42 44 37 44 47 44 44 41 39 45 46
Zr 161 307 334 477 259 451 369 243 480 407 406 345 446 436 317 362 453 475 439 364 337 464 386
Nb 11 29 31 40 19 41 26 17 35 33 31 26 32 31 25 31 34 33 33 28 27 34 36
Ba 651 1,188 1,334 1,387 902 1,384 1239 982 1378 1371 1190 1065 1381 1221 1150 1187 1361 1204 1412 1269 1001 1410 1452
La 25 70 74 94 55 93 80 46 94 90 85 68 91 85 93 98 97 86 91 78 76 102 86
Ce 62 146 156 185 117 176 144 91 172 168 154 119 164 157 169 178 163 151 168 151 127 180 166
ASI: Alumina Saturation Index, corrected for apatite content. #: data from Di Vincenzo and Rocchi (1999).

TABLE DR7 (CONTINUED). XRF MAJOR ELEMENT (WT%) AND TRACE ELEMENT (PPM) DATA
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Rb Sr 87Rb/86Sr Sm Nd 147Sm/144Nd �Nd(t) T(DM)

ppm ppm ppm ppm Ga

16.12.96 A13 # 242 117 6.02 0.749411 ± .000010 0.70736 ± 0.00063 8.31 51.5 0.0975 0.512006 ± .000007 0.511693 ± 0.000014 -6.1 1.68

16.12.96 A20 * 215 120 5.20 0.744330 ± .000010 0.70803 ± 0.00154 4.15 26.8 0.0939 0.511967 ± .000009 0.511666 ± 0.000015 -6.7 1.72

12.12.96 AR1 # 305 17.2 53.1 1.07053 ± .000020 0.69958 ± 0.00556 6.10 18.4 0.1782 0.512338 ± .000009 0.511766 ± 0.000025 -4.7 1.58

17.1.97 AR15 * 129 430 .869 0.714156 ± .000010 0.70809 ± 0.00026 6.19 35.5 0.1054 0.512121 ± .000007 0.511783 ± 0.000015 -4.4 1.55

12.12.96 AR8 # 171 207 2.39 0.724619 ± .000016 0.70795 ± 0.00025 4.81 29.3 0.0994 0.512092 ± .000014 0.511773 ± 0.000019 -4.6 1.57

11.12.96 AR20 * 130 358 1.052 0.716028 ± .000011 0.70869 ± 0.00031 5.0 27.5 0.1099 0.512104 ± .000009 0.511751 ± 0.000017 -5.0 1.60

19.12.96 FS2 * 261 25.6 30.1 0.918047 ± .000011 0.70784 ± 0.00315 8.8 45.0 0.1182 0.512049 ± .000007 0.511670 ± 0.000017 -6.6 1.71

1.1.97 AR5 # 202 2.90 233.8 2.34212 ± .000040 0.70996 ± 0.02448 9.41 30.5 0.1867 0.512220 ± .000010 0.511621 ± 0.000026 -7.5 1.78

13.1.97 DR16 * 95 598 .459 0.712209 ± .000010 0.70900 ± 0.00014 6.72 32.0 0.1270 0.512060 ± .000010 0.511652 ± 0.000019 -6.9 1.74

1.1.97 AR1 * 105.1 575 .529 0.714536 ± .000011 0.71084 ± 0.00016 13.2 71.3 0.1119 0.511954 ± .000008 0.511595 ± 0.000016 -8.0 1.81

4.1.97 AR24 * 178.1 596 .866 0.714706 ± .000012 0.70866 ± 0.00026 8.9 44.2 0.1217 0.512072 ± .000006 0.511681 ± 0.000017 -6.4 1.70

11.12.96 AR22 * 53.3 912 .169 0.709426 ± .000011 0.70825 ± 0.00005 6.5 32.2 0.1220 0.512126 ± .000008 0.511734 ± 0.000018 -5.3 1.62

11.12.96 AR2 * 112.5 572 .570 0.712546 ± .000012 0.70857 ± 0.00017 7.0 35.8 0.1182 0.512158 ± .000007 0.511779 ± 0.000017 -4.5 1.56

2.1.97 FS1 * 56.0 816 .199 0.709377 ± .000010 0.70799 ± 0.00006 7.8 43.4 0.1086 0.511990 ± .000006 0.511641 ± 0.000015 -7.1 1.75

TABLE DR8. Rb-Sr AND Sm-Nd ISOTOPIC DATA

87Sr/86Sr 143Nd/144Nd

measured ± 2� initial (490 Ma) ± 2�

143Nd/144Nd (t)

initial (490 Ma) ± 2�

87Sr/86Sr (t)

measured ± 2�

unit/sample

Irizar granites

Irizar felsic dikes

Vegetation lamprophyres

#: Rb and Sr by ID-TIMS. * Rb and Sr by ICP-MS. Sm and Nd by ICP-MS. T(DM) calculated according to DePaolo et al. (1991). Sr initial ratios are uncertain (see text).
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