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Plate-tectonic theory can help explain how continents slowly grow.  This process is easily seen in subduction zones where on oceanic plate descends beneath a continental plate.  Fragments of rocks forming the upper layers of the oceanic plate are scraped off the downgoing oceanic plate and become smeared onto the bottom and leading edge of the overriding continental plate.  This process works much like the paint smear and skid marks left behind after the collision of an automobile with a cement wall.  The paint smear and skid marks left by the colliding vehicle can be used by detectives in their investigation of the collision.

The upper layers of the downgoing oceanic slab are, in descending order:  terrigenous (continental) sediment, pelagic (deep-sea) sediment (carbonate or silica), and distinctive seafloor basalts.  As the oceanic plate descends, fragments of this plate are scraped off and welded to the overriding continental slab by the collision (as are the paint and skid marks of a crash).  These welded remnants consist of individual isolated blocks of bedded pelagic chert, terrigenous sediment (largely sandstone), and basalt fragments.  Bits of this collection of oceanic crustal fragments are separated from one another by a matrix of highly sheared (smeared and faulted) rock, which is now metamorphosed to a highly foliated slate or schist.  This conglomeration of boulder-sized to individual mountain-sized clasts (fragments) is a tectonic conglomerate formed in the collision zone between the two plates.  Such a tectonic conglomerate is called a mélange, from the French for “mixture.”

The mélange rocks, especially the sheared matrix, are metamorphosed under the high pressures created by the compressive and shearing stresses of the convergent plate collision.  The downward drag exerted by the subducting oceanic crust on these mélange rocks and the rest of the convergent edge of the overriding continental plate pulls these fragments down into the asthenosphere.  Once subduction ceases, this part of the overriding continental plate slowly rises.

Eventually, erosion strips away the rocks of the upper continental crust, allowing the mélange zone to be exposed at the earth’s surface.  Scattered throughout the coastal ranges of California and Oregon are large and small areas where these mélange rocks can be seen, thus documenting one of the mechanisms involved in the westward growth of the North American continent during the last 60 million years.

Mélange rocks can be useful and beautiful, too:  Michelangelo’s David, as well as most Italian marble sculptures, are carved from a subduction mélange block of marble exposed in the quarry at Carrarra in the Italian Apennines.

