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At Clarke Head in the Minas Fault Zone, several igneous megablocks are present, including a 
syenite pegmatite that intrudes gabbro, and diorite with siltstone xenoliths, likely from the lower 
Horton Group. This study investigates the age and hydrothermal alteration of rutile in the syenite 
and the origin of the scapolite. It contributes to the current debate over the role of rutile in 
subduction zones and Ti mobility in the presence of halogens. Rutile was studied by SEM and 
Raman spectroscopy, trace elements were analysed by LA-ICPMS, and age was determined by 
insitu U-Pb analysis. Syenite has magmatic K-feldspar, albite, quartz, rutile and late stage 
analcime. Most feldspar has been replaced by scapolite, which also forms veins in gabbro and 
diorite. Analcime was remobilised during this and later vein-forming events. Magmatic rutile in 
the syenite forms millimetric-scale crystals rimmed by magmatic titanite and magnetite and also 
occurs as smaller interstitial crystals. Application of the Zr in rutile geothermometer yields 
geologically unreasonably high temperatures. The interstitial rutile shows some Pb loss and 
suggests an age older than ca. 353 Ma. Later hydrothermal halogen-rich fluids produced the 
widespread metasomatic Na-rich scapolite (marialite) in the syenite. These fluids leached Ti and 
other HFSE, together with REE, from fractured large rutile crystals. Declining concentration of 
halogens resulted in precipitation of Ti and Zr and resetting of the U–Pb system in the altered 
rutile, at 337.4 ± 3.5 Ma. This age corresponds to the mid-Windsor hiatus following the deposition 
of thick halite. Oxygen isotopes in the bulk rocks and scapolite-analcime mixtures suggest an 
important component of magmatic fluids in the metasomatising system. Deformation of halite in 
the Portapique fault, well south of the basin margin Kirkhill fault zone, supplied Na+, Cl- and lesser 
F- to the metasomatising system. Otherwise, the rocks at Clarke Head show a sequence of 
hydrothermal alteration that is similar to that along the Cobequid Fault: sodic alteration (albite, 
riebeckite) → potassic alteration (biotite, hastingsite) → early carbonate, perhaps synchronous with 
the scapolite → magnetite and Fe-Mn carbonates → titania, xenotime and barite. The unique 
features of hydrothermal alteration at Clarke Head relate to availability of deformed halite along 
the Portapique Fault. 

mailto:gpiper@smu.ca

