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A Can heat change the density of matter?
Yes, the density of a quantity of matter is its mass divided by its volume. External pressure pushes the atoms or molecules closer together and increased temperature usually expands the volume of the material, pushing the molecules apart. A change in the state or phase of a material usually results in a change in density. For example, when a material like iron is heated, it will get fatter and longer and its density will decrease. This is the result because the mass of the material rod remains the same, while the volume increases through expansion. When a substance is heated, its molecules speed up and its molecules spread slightly further apart, occupying a larger volume that results in a decrease in density (Tape et al, 2018). 
Density is related to plate tectonic; when two plates are exposed to each other through plate tectonics, scientist use the density of the plates to predict what will happen. Whichever plate is denser will sink, and the less dense plate will float over it, which depends on the types of plates that are interacting. Large convection currents in the asthenosphere transfer heat to the surface, where less dense magma break apart the plate at the spreading center creating divergent plate boundaries. As the plates move away from the spreading centers, they cool and the dense basalts rocks are consumed. Since ocean plates are dense than continental plates, when the converge, the ocean plates are subducted beneath the continental plates (Bercovici & Ricard, 2014). 
Mantle Convection and convection currents
Mantle convection is the process by which heat from the earth core is transferred upward to the surface. Scientists thinks that heating of the mantle by the core creates convection current in which hot mantle material rises, cooling as it goes, towards the crust until it reaches less dense materials at which point it spreads out the descends. The process is thought to be the cause of plate tectonics and continental drifts as well as volcanism. Mantle convection is the major way heat from the interior of the earth is transported to the surface and the heat escapes through mid-ocean ridges. Escaping heat along the ridges make hot water to circulate through the crust in a hydrothermal system. As seawater react with the hot rock, its composition changes and that is how hydrothermal circulation influences ocean composition (Oreskes, 2018). 
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