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The Plate Tectonics Revolution 
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A New View of Plate Interaction  
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Example - Geology-Geophysics Integration: 
 
      A 4D, Data-driven Approach to Investigating Earth Tectonics 

Credits 
   - Ian Hillenbrand, M.S. Student, UMass  
   - Earthscope Synthesis Workshop – 4D Tectonics, Nov. 2016   









Taconic Orogeny  ~~ 480-450 Ma 



~ 430 m.y. ago Salinic Orogeny  ~~ 440-420 Ma 



Acadian Orogeny  ~~ 420-400 Ma 

Neoacadian Orogeny  ~~ 400-380 Ma 







Modified from: 
Li et al., 2018 

North America Africa  (Gondwana) 



4D Database 



Geochemical Analyses 

>6000 analyses compiled 
 
With access to >8000 
analyses from EarthChem 
Database 



Geochronologic Data 

~6000 dates 



Metamorphic Data 

>600 calculations of: 
   - Temperature 
   - Pressure (depth) 



Metamorphic Pressure - 400-380 Ma 

~ 0.6 Gpa = ~ 20 km depth 

“Central Mass. Metamorphic High” 



The Acadian Altiplano 





The Acadian Altiplano 
~ 380 Ma 



Hornblende Cooling Ages 
~ 500 C 

> 400 Ma 

~380 Ma 



Muscovite Cooling Ages 
~ 350 C 

> 400 Ma 

~340-320 Ma 



The Acadian Altiplano 
~ 380 Ma 





Implications / Connections 







Pre-1975 

Post-1975 

Earthquakes 



Mineral Deposits 



A New Way of Studying the Earth… 



The New Tectonics Revolution 




