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FIGURE 1.1 - Location of the study area in the Sverdrup Basin; 
Queen Elizabeth Islands - Canadian Arctic Archipelago. (after 
Embry and Osadetz 1988). 
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FIGURE 2.1 - Cretaceous tectonic setting of the Sverdrup Basin 
and distribution of volcanic rocks (after Embry and Osadetz 
1988). 
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CHAPTER 3: COMPOSITION OF THE WALKER ISLAND MEMBER BASALTS 

3.1 Introduction 

This chapter uses field observations, petrography, and 

geochemical analyses (major and trace elements) to classify 

the basalts of the study area. The geochemical study provides 

constraints for the interpretation of the origin and 

development of the Walker Island basalts throughout their 

eruptive history. An examination of the above characteristics 

provides the groundwork for the subsequent correlations. 

3.2 Petrography 

The following section summarizes the general 

petrographic features for the study area basalts. Complete 

petrographic descriptions of the samples are in Appendix I. 

3.2.1 Mineralogy and Texture 

The basalts characteristically have plagioclase, 

clinopyroxene (augite), and olivine pseudomorphs as phenocryst 

phases. By far the most abundant phenocryst phase is 

plagioclase and its concentration varies from 10-20% by 

volume. The secondmost abundant phase is augite which ranges 

from 5-10%. Where present, the modal abundance of pseudomorph 

olivine is usually 5-7% except 15% in units AlO and C3. 

The dominant glomerophyric mineral is plagioclase. 

Plagioclase forms monomineralic clusters, and also combines 

with augite and rare olivine. As single grains, plagioclase 
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FIGURE 4.1 - Average clinopyroxene compositions for selected 
samples. The analyses of this study have error bars 
calculated from the standard deviations. Overlap in the 
concentrations reduces the reliability of this method of 
correlation. 
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AX9<'J-59 WHOLE ROCK SUMMARY 

( A6) 
uc mV 39 I.. 39 AGE<Ma> I.. ATMOS 37139 40136 39136 /. I IC 

450 5 3 -47 +I- 1 119 2.245 248 4.292 1 

500 13 7 64 +I- 3 69 2.357 426 8.466 1 

550 18 10 59 +I- 2 63 3.844 470 12.151 2 

~gO 14 7 71 =t/= ~ I;;Q 6.399 48~ 11.228 3 

650 13 7 76 +I- 3 68 8.477 436 7.644 4 

700 21 11 95 +I- 2 49 9.553 606 13.415 4 

750 36 19 92 +I- 1 39 9.08 766 21.034 4 

800 23 12 78 +I- 2 53 7.004 553 13.57 3 

850 8 4 87 +I- 3 59 10.054 502 9.761 4 

900 10 5 80 +I- 4 72 11.289 410 5.889 1 

950 6 3 80 +I- 6 80 15.143 371 3.916 7 

1000 7 4 67 +I- 5 80 24.078 368 4.431 13 

1050 6 3 115 +I- 6 73 41.894 407 3.938 
...... 

14 

1100 10 5 107 +I- 4 63 78.44 467 6.56 28 

TOTAL GAS AGE 79 Ma 

J = 2.34E-03 

ERROR ESTIMATES AT ONE SIGMA LEVEL 

37/39,40/36 AND 39/36 Ar RATIOS ARE CORRECTED FOR INTERFERING ISOTOPES 

I.. IIC - INTERFERING ISOTOPES CORRECTION 
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AX90-72 WHOLE ROCK SUMMARY 

( c z) 
nc mV 39 % 39 AGE<Ha) % ATHOS 37/39 40/36 39/36 % I IC 

500 22 2 89 +I- 2 56 1.693 531 10.855 1 

600 62 7 104 +I- 1 32 1.723 909 24.123 1 

700 136 15 89 +I- 1 40 1. 86 738 20.562 1 

750 100 11 94 +I- 1 28 1. 613 1069 33.68 1 

800 140 15 92 +I- 1 21 1.798 1390 48.806 1 

850 110 12 91 +I- 1 31 1.788 968 30.248 1 

900 78 9 95 +I- 1 26 1.562 1133 36.157 

950 64 7 91 +I- 1 24 1. 583 1249 43.339 

1000 82 9 89 +I- 1 25 2.075 1205 42.305 1 

1050 66 7 91 +I- 1 ?C" 
-..J 4.529 1178 39.84 2 

1100 32 4 95 +I- 2 49 22.348 598 13.022 9 

1200 18 2 122 +I- .., _, 57 41.599 541 8.185 13 

TOTAL GAS AGE 93 Ha 

J = 2.34E-03 

ERROR EST I HATES AT ONE SIGHA LEVEL 

37/39,40/36 AND 39/36 Ar RATIOS ARE CORRECTED FOR INTERFERING ISOTOPES 

'l. I Ic - INTERFERING ISOTOPES CORRECTION 
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