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MICROSTRUCTURAL ANALYSIS OF THE RHODE ISLAND FORMATION FROM THE SOMERSET DRILL CORE, NARRAGANSETT BASIN, MA: EVIDENCE FOR 
ALLEGHANIAN UPPER GREENSCHIST-FACIES METAMORPHISM AND DEFORMATION 
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Department of Earth Sciences, Bridgewater State College, Bridgewater, MA 02325

ABSTRACT
The Narragansett Basin represents a Pennsylvanian-age transtensional basin that developed within the 

Avalon Terrane in Late Paleozoic time. The Narragansett Basin contains a variety of clastic lithostratigraphic units, 
with the Rhode Island Formation being the most extensive. Following deposition and lithification, the Rhode Island 
Formation experienced intense deformation and metamorphism as a result of the collision between Gondwana and 
eastern North America. This event resulted in widespread deformation and high grade metamorphism mainly 
concentrated throughout southern Rhode Island. Metamorphism within the Narragansett Basin generally decreases 
from sillimanite grade in the south to very low grade conditions in southeastern Massachusetts. 
This project investigated the lithologic and microstructural characteristics of the lower portion of a 500 meter deep drill 
core obtained along the eastern margin of the Narragansett Basin near Somerset, MA in the early 1970's. The core 
consists of a tilted and folded sequence of alternating layers of non-marine sandstones and siltstones with varying 
amounts of organic coal. Microstructural analysis reveals evidence for episodes of low temperature deformation as 
well as a high temperature event with associated greenschist-facies metamorphism. The low temperature episode is 
preserved as a predominantly pressure solution cleavage with locally developed pressure fibers of quartz on pyrite. 
The higher temperature episode was dominated by crystal-plastic deformation in quartz and is preserved as statically 
recrystallized microtextures. Mineral assemblages near the bottom of the core contain abundant biotite and 
biotite/chlorite pseudomorphs after garnet. Conditions of metamorphism are estimated to have been in excess of 
~450-500°C for the lower portion of the drill core which is consistent with the quartz microstructures. The effects of 
higher temperature metamorphism within the Narragansett Basin in eastern Massachusetts may be more 
pronounced than previously thought. Petrologic data from the Somerset drill core provide us with a new perspective 
for assessing the nature and extent of the Alleghanian Orogeny throughout New England. 
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