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INTRODUCTION

The field of study for this project is across metamorphic zones of Central Massachusetts. The samples used
in the study were pelitic schists of the Rangeley Formation (Silurian). The samples, collected from the Bronsor Hill
Anticlinorium and the Merrimac Synclinorium, varied in the amount of granitic material {melt). The purpose of the
study was to determine if there was a variation in bulk chemistry of the rocks across zones. If bulk chemistry
changes with zone, it would imply that melt was either introduced or taken from the rocks. To determine this, the
rocks were prepared and sent to Professor Stan Mertzman at Franklin and Marshall College in Lancaster, PA | for
XRF chemical analysis. Whole rock analyses of the samples are listed in Table 1.

PELITIC SCHIST NORMS

In order to compare the bulk chemistry of the different samples, a norm calculation for Pelitic schists was
created. First, a standard composition for a shale was selected (Dietritch, Dutro, & Foose, 1982). Based on chosen
pelitic composition, a set of normative minerals was specified: ilmenite, almandine, spessartine, biotite, K-spar,
albite, anorthite, sillimanite, quartz and apatite.

* To calculate the norm for a sample, divide the weight percent of each oxide by the gram formula weight to

determine molar amounts.

* Convert all Fe,O; to FeO by multiplying the moles of Fe2O3 by 2 to convert to moles of FeO. Add this value

to the analyzed FeO to get the new FeQ.

» First form ilmenite by taking all TiO, and combining it with an equal amount of FeQ,

¢ Combine the remaining FeO with an equal part of SiQ, and one-third that value of Al,O, to form almandine.

» Biotite is formed by taking the remaining MgO and combining it with an equal part of Si0, and one-sixth that

value of ALO,; and K,0.

* Form K-spar by taking all remaining K,O with an equal part of AL,O, and six times that value of Si0,.
Albite is then formed by combining all Na,O with an equal amount of AlLO; and six times that amount of
Si0,.

Anorthite is calculated by combining all CaQ with equal parts ALO, and twice that amount of Si0,.
Sillimanite is calculated by taking the remaining Al,O, and combining it with an equal amount of Si0,,
The remaining Si0, is then used to make quartz.

Finally all P,0; goes to form apatite.

Determine the moles of the norm mineral by multiplying the amount of the designated oxide in the formula by the
number of moles of that oxide need to form one mole of the mineral. These weight norms are then converted to
oxygen norms in order to approximate the volume percent-mode. Results of the norm calculations are in Table 2.

CONCLUSIONS

(1) The bulk composition of the rocks does not vary much with metamorphic zone. Therefore, the high grade and
low grade rocks are isochemical.

(2) The observed chemical changes with metamorphic grade are not significant. However, they do suggest that melt
from elsewhere may have entered some samples in small amounts in the higher grade rocks.

REFERENCES
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