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Summary

• Early formation of the island arcs (800-400 
Ma) 

• Big Crush and assembly (400-250 Ma) 

• The Alpine Oceans and their islands and 
volcanoes
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All buttressed by older, more rigid blocks
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Terrane collage

18



19



20



21



Carpathian basement ages
• Lower Danubian is the oldest - 800 Ma 

• Everything else falls into the range of 560-420 igneous 
ages with inheritance 

• 85% of the basement is Cambro Ordovician 

• some late Variscan granitoids are yet to be resolved 
genetically (e.g. Retezat)  

• most but not all basement appears metamorphosed 
post Ordovician
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Age of the big bang?
• Not all metamorphic terrains have the evidence 

for this hard collision 

• The high grade terrains do; the biggest of them 
is the Sebes Lotru unit in the South Carpathians; 

• Think Fagaras metamorphic rocks  

• and think Himalayan style collision 

• It took place between 350-325 Ma and it was 
followed by extensional collapse
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Example- Rasinari 
• Major shear zone  

• puts in contact 2 different types of metamorphic assemblages, on high 
grade and another one low grade 

• Both are island arc terranes with Cambro Ordovician ages 

• They were attached to each other across an oceanic-like material in the 
Permian  

• Only one (the high grade) had Variscan collisional (big bang) 
metamorphism 

• The other has been floating across the paleo-tethys until its ultimate 
collision in the Permian, possibly even the early Triassic
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Summary
• The basement formed as volcanic arcs and marginal 

basins outboard of paleo Africa and collided with the 
east European cartoon in late Paleozoic as the Paleo 
Tethys ocean and its variants were closing. Some units 
underwent HARD others SOFT collisions. 
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The Alpine story
• We were near but not at the real margin of the Tethys 

ocean (Mesozoic - to Cenozoic) and saw the 
development of back arc basins, maybe the main arc of 
the late Jurassic -early Cretaceous 

• The back arc basins - a segment closed and made the 
South Carpathians, the rest evolved into a large 
marginal back arc basin known as the Paratethys 

• The Paratethys closed in the East Carpathian (Miocene 
and younger) but continues to exist east in the Black 
Sea
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Volcanism

• Minor post basement formation 

• Some Jurassic arc rocks in so Apuseni 

• A belt of subduction rocks called “banatites”  

• Neogene volcanism in Orientali and Apuseni
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Origin of magmatism

• Compositions are subduction-related like but there is 
no obvious subduction -  

• Ages progressing southward calls for some unusual 
geologic scanario 

• They seem to parallel the timing of paratethys closure 
but how??/ 

• Youngest volcano is essentially active
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Persani

• Basaltic magmatism in a medium size magmatic field 
near Racos 

• Mantle -derived 

• Probably related to the Vrancea slab
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Delamination? 

• Roll back of lithosphere and detachment 

• Makes way for mantle upwelling and melting 

• Currently tested by our team 
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