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Early Devonian (ca. 413–406 Ma) intrusions occur along the north coast and islands of Notre 
Dame Bay. They are coeval with a regional deformation event and are predominantly tonalite to 
granodiorite. Detailed study of one of these intrusions on Fogo Island documents complicated 
magma mingling on both a field and mineralogical scale during the emplacement of multiple 
crystal-rich pulses into a growing magma chamber. Modern theories present magma chambers as 
short-lived reservoirs that are continuously fed by intermittent magma pulses, and processes that 
occur within them can be highly dynamic. Field evidence of complex magma mingling features 
occurs at Wild Cove, along the northeast shoreline of Fogo Island, an area interpreted to represent 
the roof/wall region of a magma chamber. Microgranitoid enclaves of intermediate composition 
are contained in host rocks of similar composition and occur in rounded, amoeboid shapes. Dykes 
are broken up into globules in localized parts of the cove, suggesting one mechanism by which the 
enclaves could be formed as dykes passed through a strong crystal mush into a more liquid-rich 
region of the magma chamber. New heat was added at a shallow level by emplacement of major 
olivine- basaltic sills into these mushes, likely reactivating them. 
The irregular but sharp nature of the boundaries between units suggests that all co-existed as 
“mushy” magmas with variable crystallinities reflecting a wide range in temperature between their 
respective liquidus and solidus. Textural evidence of complex mingling between mush units 
includes the intrusion into quartz diorite and granite mushes by tonalite dykes which were later 
pulled apart and subsequently back-intruded by liquid from the host mush. Magmatic tubes of 
intermediate magma which migrated through magma of identical composition are observed in 
localized parts of the cove and likely reflect compaction of underlying mush after intrusion of new 
pulses of magma into the system. 
Mineral textures and chemistry reflect the complexity recognized in the outcrop. Multiple zones 
reflecting growth-corrosion-growth recorded in pyroxene and plagioclase crystals in tonalite, 
include compositions that must have crystallized from basalt prior to incorporation in the tonalite. 
Different generations of mafic enclaves have differing chemistry and reflect multiple inputs of 
hybridized magma. Tonalitic mushes had 20 to 40% euhedral plagioclase at time of solidification. 
The field, petrographic and chemical data combine to demonstrate a very dynamic ‘open’ 
magmatic system with both mantle and crustal melt input and hybridization. 
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